






 
 
 

Dairyland Power Cooperative  Final    January 2023 
Plan Modification for Initial Permitting of CCR Landfills i 
Alma Off-site Disposal Facility, Phase IV Landfill 
\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\R4698880001-002_CCR Plan Mod.docx 

TABLE OF CONTENTS 

CERTIFICATION STATEMENT ................................................................................................ III 
1.0 INTRODUCTION ............................................................................................................ 1 

1.1 General Site Information ..................................................................................................... 1 
1.2 Purpose ............................................................................................................................... 2 

2.0 LOCATIONAL CRITERIA AND PERFORMANCE STANDARDS  
DEMONSTRATIONS ..................................................................................................... 3 
2.1 Performance Standards ...................................................................................................... 3 
2.2 Locational Criteria ............................................................................................................... 4 
2.3 Floodplain Demonstrations ................................................................................................. 5 
2.4 Endangered Species or Critical Habitats Demonstrations .................................................. 5 

3.0 DESIGN DEMONSTRATIONS ....................................................................................... 7 
3.1 Accepted Waste Types ....................................................................................................... 7 
3.2 Liner Design ........................................................................................................................ 8 

3.2.1 Subbase grades ..................................................................................................... 8 
3.2.2 Base Grades and Liner System ............................................................................. 8 

3.2.2.1 Low Permeability Soil Layer ................................................................... 9 
3.2.2.2 Geosynthetic Clay Liner ....................................................................... 10 

3.2.2.2.1 Geosynthetic Clay Liner Design ......................................... 10 
3.2.2.2.2 Geosynthetic Clay Liner Compatibility Testing .................. 10 

3.2.2.3 Geomembrane Liner ............................................................................ 11 
3.2.2.4 Geotextile Cushion ............................................................................... 11 

3.2.3 Leachate Collection System ................................................................................ 12 
3.2.3.1 Leachate Collection Drainage Layer .................................................... 12 
3.2.3.2 Leachate Collection Piping, Sumps, and Manholes ............................. 14 
3.2.3.3 Leachate Conveyance and Storage Tank ............................................ 15 
3.2.3.4 Leachate Collection System Maintenance, Monitoring,  

and Operation ....................................................................................... 16 
3.3 Final Cover System ........................................................................................................... 16 

3.3.1 Final Cover System Design ................................................................................. 17 
3.3.2 Final Cover System Construction ........................................................................ 19 

3.4 Storm Water Management System ................................................................................... 20 
4.0 GROUNDWATER MONITORING SYSTEM AND SAMPLING REQUIREMENTS ....... 21 

4.1 Regional Geology Summary ............................................................................................. 21 
4.2 Groundwater Monitoring System ...................................................................................... 21 
4.3 Environmental Monitoring and Sampling Plan .................................................................. 22 

4.3.1 Baseline Groundwater Monitoring........................................................................ 22 
4.3.2 Detection Groundwater Monitoring ...................................................................... 23 



 
 
 

Dairyland Power Cooperative  Final    January 2023 
Plan Modification for Initial Permitting of CCR Landfills ii 
Alma Off-site Disposal Facility, Phase IV Landfill 
\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\R4698880001-002_CCR Plan Mod.docx 

4.3.3 Applicable Standards ........................................................................................... 23 
4.3.3.1 Indicator Parameters ............................................................................ 23 
4.3.3.2 Alternative Concentration Limits........................................................... 23 

4.3.4 Leachate Monitoring ............................................................................................ 24 
5.0 COAL COMBUSTION RESIDUALS PLANS ................................................................ 25 

5.1 Fugitive Dust Control Plan ................................................................................................ 25 
5.2 Run-on and Run-off Control System Plan......................................................................... 26 
5.3 Closure Plan ...................................................................................................................... 27 
5.4 Post-Closure Care Plan .................................................................................................... 27 

6.0 OPERATIONS .............................................................................................................. 28 
6.1 Record keeping ................................................................................................................. 28 
6.2 Notifications ....................................................................................................................... 28 
6.3 Inspections and Reporting ................................................................................................ 29 

7.0 REFERENCES ............................................................................................................. 30 
 
FIGURES 

Figure 1: Site Location Map 
Figure 2: Monitoring Well Location Map 
 
PLAN SHEETS 

Plan Sheet 3A: 2022 Existing Conditions Map 
 
APPENDICES 

Appendix A: NR 504 and NR 514.045 Checklists 
Appendix B: Phase IV Landfill Approval Letters 
Appendix C: Performance Standards Demonstrations 
Appendix D: Locational Criteria Demonstration 
Appendix E: Endangered Species/Critical Habitats Demonstration 
Appendix F: Plan of Operation Excerpts 
Appendix G: Construction Quality Assurance Plan 
Appendix H: GCL Conformance Demonstration 
Appendix I: Supplemental Leachate Collection System Design Demonstrations 
Appendix J: Supplemental Final Cover Design Demonstrations 
Appendix K: Run-on and Run-off Control System Plan 
Appendix L: CCR Well Construction Documentation 
Appendix M: Baseline CCR Groundwater Monitoring Data 
Appendix N: Environmental Sampling Plan 
Appendix O: Fugitive Dust Control Plan 
Appendix P: Closure Plan 
Appendix Q: Post-Closure Plan 
Appendix R: Long-Term (Post-Closure) Care Costs 
 
 





 
 
 

Dairyland Power Cooperative  Final    January 2023 
Plan Modification for Initial Permitting of CCR Landfills 1 
Alma Off-site Disposal Facility, Phase IV Landfill 
\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\R4698880001-002_CCR Plan Mod.docx 

1.0 Introduction 

Dairyland Power Cooperative (DPC) operates a coal combustion residual (CCR) landfill in the 
Town of Belvidere, Buffalo County, Wisconsin.  The CCR landfill is known as the Phase IV Alma 
Off-Site Ash Disposal Facility (Landfill) and is licensed under Number 4126.  The Plan of 
Operation Conditional Approval was provided by the Wisconsin Department of Natural Resources 
(WDNR) on May 15, 2001, indicating that the Landfill was designed in compliance with 
chs. NR 500-590, Wisconsin Administrative Code.  The Landfill is permitted with a design capacity 
of 3,011,000 cubic yards (cy) within 32 acres.  As of 2022, approximately 1.3 million cubic yards 
of CCR waste have been placed in the Landfill and approximately 20.2 acres have been 
constructed (Cells 1-3). 

DPC owns and operates the permitted Landfill in compliance with the Plan of Operation, Plan of 
Operation conditions of approval, and subsequent Plan Modifications that have been submitted 
to, and approved by, the WDNR and their applicable conditions, and 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 Disposal of Coal Combustion Residuals in Landfills and 
Surface Impoundments”.   

1.1 General Site Information 

Project title: Plan Modification for Initial Permitting of CCR Landfills, 
WDNR License #4126 

Authorized facility contact: Mr. Leif Tolokken, Manager 
Water and Waste Program  
Dairyland Power Cooperative 
3200 East Avenue South 
La Crosse, Wisconsin 54602 

Consultant: TRC Environmental Corporation 
999 Fourier Drive, Suite 101 
Madison, Wisconsin 53717 
Todd Martin, Project Manager 
(608) 622 9382 

Facility location: S2180 State Hwy 35, Alma, WI 54610 

NE ¼ of the NE ¼ of Section 19 and portions of Sections 
18 and 20, T21N, R12W, W ½ of the NE ¼, Section 23, 
T26N, R7E, Town of Belvidere, Buffalo County, Wisconsin  

Date of Feasibility Determination: September 10, 1999 

Date of Plan of Operation Approval: May 15, 2001 

Liner Construction To Date (approval 
date): 

Cell 1 (May 2002), 2A (May 2007), 2B (March 2008), 3A 
(March 2013), and 3B (November 2015) 

Final Cover Events To Date (approval 
date): 

Cover Event 1 (January 2010), Cover Event 2 (January 
2012), Cover Event 3 (March 2017) 



 
 
 

Dairyland Power Cooperative  Final    January 2023 
Plan Modification for Initial Permitting of CCR Landfills 2 
Alma Off-site Disposal Facility, Phase IV Landfill 
\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\R4698880001-002_CCR Plan Mod.docx 

1.2 Purpose 

The WDNR recently updated Chapters NR 500-520, Wisconsin Administrative Code, to 
incorporate the requirements of the Federal CCR rule (Title 40 Code of Federal Regulations 
Parts 257 and 261 Subpart D) into the Wisconsin solid waste regulations.  The goal of these 
updates is for the WDNR to oversee CCR requirements for Wisconsin landfills as part of the state 
permitting program.  Revisions to chs. NR 500-520 went into effect on August 1, 2022.  As part 
of the revisions, owners/operators of new or existing CCR landfills that were licensed or 
constructed prior to August 1, 2022, are required to submit a plan of operation modification to the 
WDNR meeting the requirements of s. NR 514.045.  

The purpose of this Plan of Operation Modification is to provide the necessary information 
required by the WDNR to show compliance with the revised requirements of ch. NR 500-520, 
Wisconsin Administrative Code.  The following sections will detail compliance with s. NR 514.045.  
In addition, this Plan of Operation Modification will detail the Landfill’s compliance with CCR 
operational requirements.  The appendices include the WDNR ch. NR 514.045 and ch. NR 504 
Completeness Checklists identifying the location of required information in this plan modification, 
along with the required CCR plans and supporting documentation and drawings to demonstrate 
compliance.  

Appendix A includes the completed NR 514.045 and NR 504 checklists.  Only the applicable 
sections of the NR 504 checklists were completed.  Appendix B includes the prior approvals 
associated with the Landfill.  
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2.0 Locational Criteria and Performance Standards Demonstrations 

2.1 Performance Standards 

According to s. NR 514.045(1)(b), all phases of the CCR landfill are to meet performance 
standards specified under s. NR 504.04(4)(a),(b), and (c).  The performance standards are 
addressed as follows: 

1. A significant adverse effect on wetlands as provided in ch. NR 103:  Wetlands were 
evaluated during preparation of the Feasibility Report (RMT, 1997).  At that time, wetlands 
were not mapped in the Wisconsin Wetland Inventory Maps in the area of the Landfill.  
Based on an updated desktop review of the Landfill limits of waste, three wetlands 
classified as too small to delineate, one wetland indicator soil, and one NRCS wet spot 
were observed within the Landfill (Study Area) on the Wisconsin Department of Natural 
Resources (WDNR) Surface Water Data Viewer (SWDV).  The wetland indicator soil and 
NRCS wet spot were observed in the southern portion of the Study Area.  The mapped 
indicator soil as reported by the USDA Natural Resources Conservation Service (NRCS) 
Web Soil Survey, Northbend-Ettrick silt loams, 0 to 3 percent slopes, frequently flooded, 
consists of 36 percent of the soil map unit classified as hydric.   

Based on prior and ongoing construction activities occurring at the Landfill, the information 
reflected on the SWDV may not be representative of the current site condition of aquatic 
resources.  The wetlands reflected on the SWDV are unlikely to be present; therefore, no 
adverse impacts to wetlands are anticipated as a result of the continuation of operations 
at the Landfill.  The SWDV map is provided in Appendix C.  

2. A taking of an endangered or threatened species in accordance with s. 29.604, 
Stats:  The Feasibility Report dated September 1997 (RMT, 1997) noted that the Natural 
Heritage Inventory data files contained no occurrence records of Endangered, 
Threatened, or Special Concern species or natural communities, nor of any State Natural 
Areas within the Landfill area.  Since the 1997 Feasibility Report, an updated endangered 
resources review was conducted to evaluate the existing Landfill area.  The Endangered 
Resources (ER) Review request was submitted to the WDNR on December 21, 2022.  
The WDNR finalized the ER Review on January 13, 2023 (ERR Log # 22-859).   

WDNR ER Review letter (ERR Log # 22-859) indicated records of 12 state-listed 
threatened and endangered species and three state listed special concern species.  The 
list of threatened and endangered species included seven fish species, two mussel 
species, and one snail species.  WDNR requires that erosion control measures shall be 
implemented to protect the species located downstream from the Landfill.  The Landfill 
includes a stormwater management system that is designed to minimize erosion and 
sediment transport off-site.  The storm water management system was designed to the 
100-year, 24-hour storm event at the time of the 2000 Plan of Operation and continues to 
meet the 25-year, 24-hour storm event design requirements, as detailed in Section 3.4.  

Temporary stormwater infrastructure and best management practices are used during 
construction and during intermediate phases of the Landfill’s operation to manage storm 
water and sediment at the site.  Through the continued implementation of these practices, 
adverse impacts to the identified species are not expected.  The storm water management 
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system is detailed in Section 3.4.  Additional requirements needed in order to not adversely 
impact the species noted in the ER Review letter are detailed in Section 2.4. 

3. A detrimental effect on any surface water:  During the Initial Site Inspection for the 
Landfill, inspection to determine whether the ephemeral waterways that were located the 
Landfill were navigable.  During this inspection, it was determined that the ephemeral 
waterways were non-navigable.  Therefore, the development and future development of 
this Landfill did not impact any navigable streams.  No existing ponds, flowages, or 
floodplains were identified within the area occupied by the Landfill.  The Site Inspection 
Letter is provided in Appendix C.  

In addition to not impacting existing surface water features, the existing Landfill has been 
designed with sedimentation structures that limit the release of soil from the proposed 
facility in accordance with the applicable soil erosion and/or storm runoff regulations.  The 
Landfill proposed two sedimentation basins that would be used to manage storm water 
following placement of the final cover.  In addition, diversion berms, downslope flumes, 
perimeter ditching, and culverts were proposed to manage surface/storm water at the site 
as it is conveyed to the sedimentation basins.  As of 2022, the larger of the sedimentation 
basins has been constructed, the remaining sedimentation basin is to be constructed with 
Cell 4B.  The storm water design is further detailed in Section 3.4.   

2.2 Locational Criteria 

According to s. NR 514.045(1)(c), all phases of the CCR landfill are to meet locational criteria 
specified under s. NR 504.04(3)(g),(h), and (i).  The locational criteria are addressed as follows: 

1. Within 200 feet of a fault that has had displacement in Holocene time:  Subsurface 
investigations performed and reported in the Feasibility Report (RMT, 1997) included rock 
coring.  Faulting was not observed in the rock cores.  Additionally, the USGS Quaternary 
Earthquake Fault Map submitted in the latest Location Restrictions Demonstrations report 
(TRC, 2018) does not map faults occurring in the past 1.6 million years in the region of 
the Landfill.  An updated Earthquake Fault Map for 2022 was evaluated and no faults 
occurring in the past 1.6 million years are noted in the area of the Landfill.   

2. Within seismic impact zones:  The American Society of Civil Engineers (ASCE) 7 
seismic hazard tool maps website (ASCE, 2022) indicated an adjusted peak ground 
acceleration of 0.029g. This design peak ground acceleration is below the 0.1g lower limit 
for seismic impact zones; therefore, the site is not located in a seismic impact zone.  

3. Within unstable areas:  Risks presented by unstable areas caused by soil conditions, 
geologic or geomorphologic features, and human made features were evaluated for 
compliance with state regulations.  An analysis was performed as part of the Location 
Restrictions Demonstrations report (TRC, 2018) which determined that the geotechnical 
exploration performed for the Feasibility Report (RMT, 1997) and landfill design performed 
by a professional engineer observed and documented no unstable foundation conditions.  
Soils within the footprint were found to consist of silt and lean clay overlaying medium to 
dense silty sand with evidence of highly weathered sandstone or dolomite in some areas 
to depths of 152 feet below ground surface.  The observations did not suggest geologic 
conditions that are seen as unstable.  Global stability calculations were performed as part 
of the Plan of Operations to evaluate the safety factors for the designed critical slopes 
(RMT, 2000).  The analysis indicated acceptable factors of safety for the designed landfill.  
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Additionally, construction of the Landfill subgrade was performed under the observation 
of an engineer’s representative and according to project specifications.  Since the start of 
construction of the Landfill and as of today, no evidence of differential settlement impacting 
the foundation conditions have been observed.  As no changes have created new unstable 
areas within the Landfill, this report satisfies the requirements of the s. NR 504.04(3)(i).  

The Location Restrictions Demonstrations for the Landfill, dated May 2018, is provided in 
Appendix D.  The updated supporting information detailed above supersedes the supporting 
information contained within the May 2018 document.  

2.3 Floodplain Demonstrations 

The FEMA floodplain map for the Landfill indicates the permitted area is not within a floodplain.  
The nearest floodplain boundary is along the western side of Highway 35, approximately 
0.75 miles southwest of the southernmost limits of waste.  The Landfill is in Zone X, which are 
areas of 0.2% annual chance of flood; areas of 1% annual chance flood with average depths of 
less than 1 foot or with drainage areas less than 1 square mile; and areas protected by levees 
from 1% annual chance flood.  

The flood elevation of the floodplain nearest to the Landfill is about 670 feet (NAVD 1988).  
Subbase elevations within the Landfill range from approximately 780 feet above mean sea level 
(msl) in the southern portion and 862 feet msl in the northern portion of the Landfill (USGS mean 
sea level, 1929 adjustment) and final grades elevations up to approximately 966 feet msl.  
Because the Landfill’s elevations are significantly higher than the flood elevation of the nearest 
floodplain and the Landfill is not located inside the floodplain, the facility nor its operations are not 
expected to restrict the flow of the regional flood, reduce the temporary water storage capacity of 
the floodplain, or result in washout of solid waste so as to pose a hazard to human life, wildlife, or 
land or water resources.  

2.4 Endangered Species or Critical Habitats Demonstrations 

The Landfill Study Area was submitted to the Wisconsin Department of Natural Resources 
(WDNR) along with an Endangered Resources (ER) review request to review of the Wisconsin 
Natural Heritage Inventory (NHI) database.  A review of the U.S. Fish and Wildlife Service 
(USFWS) Information for Planning and Conservation (IPaC) website was conducted to identify 
state and federally listed species occurrences within or near the Alma Off-Site Disposal Facility.  

The WDNR ER Review letter (ERR Log # 22-859) indicated records of 12 state-listed threatened 
and endangered species and three state listed special concern species.  The list of threatened 
and endangered species included seven fish species, two mussel species, and one snail species.  
The DNR is requiring erosion control measures to avoid and minimize potential impacts to the 
fish and mussel species.  DPC will continue to utilize erosion control BMPs in accordance with 
DNR Technical Standards as required by state statues to manage potential erosion and control 
sediment release from the Landfill during land disturbance activities.  In addition, DPC’s storm 
water management system is designed to manage erosion and sediment transport during the 
Landfill’s operation.  The storm water management system will continue to be maintained and is 
detailed in Section 3.4.  
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The DNR is also requiring habitat surveys for the snail species.  Prior to disturbing areas where 
potential snail habitat occurs during liner construction activities, DPC will have a qualified 
individual perform a habitat survey for snail habitat.  If habitat is found and would need to be 
impacted, DPC will contact the WDNR Endangered Resources Utility Liaison to discuss how to 
avoid impacts or to apply for an Incidental Take Permit, as per the requirement listed in the ER 
review letter.   

The ER review letter also makes recommendations to avoid and minimize impacts to three state 
listed special concern fish species.  This includes installing erosion control measures.  Given that 
erosion control measures are required for state listed threatened and endangered fish and mussel 
species, DPC would follow this DNR recommendation.  By following state requirements and 
recommendations, no adverse impacts on state listed special concern, threatened, or endangered 
species are anticipated.  

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Conservation (IPaC) 
Official Species List indicated the potential presence of one endangered mammal, the Northern 
Long-eared Bat (Myotis septentrionalis), two endangered clams, Higgins Eye (Lampsillis higginsii) 
and Sheepnose Mussel (Plethobasus cyphyus), and one candidate insect species, the Monarch 
butterfly (Danaus plexippus).  Included below are descriptions of potentially suitable habitat areas 
within the Landfill Study Area. 

• Northern long-eared bat: Potential suitable woodland habitat was observed in the Study 
Area.  If no clearing of forest or woodland habitat is expected to be needed, potentially 
suitable northern long-eared bat roost habitat will not be adversely affected by the Project 
and a no effect determination may be concluded.  During previous construction events, 
tree clearing for Cells 4A and 4B was substantially completed.  Therefore, if constructed, 
additional tree clearing would be minimal, and time of year tree clearing restrictions would 
be followed as needed.  Tree clearing restrictions include conducting tree removal 
activities outside of the northern long-eared bat pup season (June 1 to July 31) and/or the 
active season (April 1 to October 31).  This will minimize impacts to pups at roosts not yet 
identified (USFWS).   

• Higgins Eye and Sheepnose Mussel: Suitable habitat is not present for the Higgins Eye 
and Sheepnose Mussel clam species.  Streams providing suitable habitat for the listed 
mussel species are not present within the Study Area, therefore, no impacts to these 
species, including destruction or modification of their critical habitat are expected.  
Additionally, erosion control measures will be implemented to control for erosion and 
sediment release to waterways where the mussel may occur.  

• Monarch Butterfly: Suitable flowering plant and milkweed habitat is not expected to be 
present in the Study Area, therefore, no destruction or adverse modification of critical 
habitat is anticipated.  As of the date of this Plan Modification, the monarch butterfly is a 
candidate species only and no state or federal regulations for the species or their habitat 
are required to be followed, however, protection of identified habitat is encouraged by 
USFWS. 

Results from the USFWS IPaC Official Species List are provided in Appendix E. 
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3.0 Design Demonstrations 

The design of the Landfill was originally presented in the Plan of Operation, dated October 2000 
(RMT, 2000) and modified with subsequent plan modifications submitted since 2001.  The Plan 
of Operation was approved on May 15, 2001 by the WDNR.  Applicable information previously 
provided in the Plan of Operation has been included in Appendix F.   

As of January 2023, five liner construction events and three final cover construction events have 
been completed at the Landfill.  During each of the construction events, an on-site quality 
assurance representative observed the construction and completed compliance testing.  A 
summary of the construction activities along with the results of the compliance testing were 
submitted to the WDNR following construction for review and approval.  All liner and final cover 
construction events have been approved by the WDNR.  The approval letters for each 
construction event are included in Appendix B. 

The following subsections will provide details pertaining to the design of the Landfill which also 
apply to the future construction at the landfill, summarizing information provided in previous 
submittals, supporting information or excerpts from previous submittals will be provided in the 
appendices as needed.   

3.1 Accepted Waste Types 

The Landfill only accepts CCR-related materials approved with the Plan of Operation or approved 
in subsequent Plan Modifications.  These approved materials originated from DPC’s Alma site 
which included Alma Station (Units 1 – 5) and John P. Madgett Generating Station (JPM) and 
DPC’s Genoa Station No. 3 and include: 

• Fly ash, 

• Bottom ash, 

• Sludge from the wastewater treatment plants for the Alma and Genoa power generating 
facilities, 

• Asbestos generated from renovations at the power generating stations, 

• Genoa Station No. 3 flue gas desulfurization (FGD) (similar to Sherco #3 FGD), 

• Dry Sorbent Injection (DSI) – JPM Power Plant only, 

• Activated carbon injection, JPM and Genoa 

• Selective catalytic reduction – JPM Power Plant only, and 

• Selective non-catalytic reduction - Genoa Power Plant only. 

Throughout the Landfill’s operating life, the waste stream sources have decreased as facilities 
have been decommissioned.  Waste streams originating from Alma Generating Station 
(Units 1 - 5) and Genoa Station No. 3 have halted due to the decommissioning of these power 
plants.   
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3.2 Liner Design 

Five liner construction events have been completed at the Landfill, which include Cells 1, 2A, 2B, 
3A, and 3B.  During each of the construction events, an on-site quality assurance representative 
working under the direction of a professional engineer licensed in the State of Wisconsin observed 
the construction and completed compliance testing.  A summary of the construction activities 
along with the results of the compliance testing were submitted to the WDNR following 
construction for review and approval.  The liner and cover construction events have been 
approved by the WDNR and their approval letters are included in Appendix B. Construction of 
future Cells 4A and 4B are expected to follow similar construction procedures as the previous 
liner construction events.  

A revised existing conditions map, Plan Sheet 1, has been provided to detail the current 
conditions of the Landfill.  Additional drawings associated with the site are included in 
Appendix F.  Per s. NR 504.12(3)(a), a new or lateral expansion of a CCR landfill shall be 
designed, constructed, operated, and maintained with a composite liner and leachate collection 
and removal system.  The following subsections detail the design of the CCR landfill for future 
potential expansions, which include Cells 4A and 4B. 

3.2.1 Subbase grades 

Subbase grades were designed to provide a minimum separation distance of 10 feet from the 
seasonal high groundwater table and the top of bedrock surface.  In addition, 40 CFR 257.60 
indicates that the Landfill (lateral expansions) must be located with a base that is no less than 
5 feet above the upper limit of the uppermost aquifer.  

The site water table, based on water level elevations measured in April 1996, is shown on the 
engineering cross sections from the Plan of Operation (Appendix F.2).  The separation between 
the water table and the subbase grades on the engineering cross sections is typically 30 to 40 feet 
and is greater than 25 feet throughout the footprint of the Landfill.  Water levels changes since 
1996 have ranged from a decrease of approximately 1 foot (W-100/W-100R) to an increase of 
approximately 17 feet (W-104); therefore, the minimum 5-foot separation between the subbase 
grades and groundwater elevations has been maintained for the entire Landfill footprint.  

Subbase grades within the Landfill slope from north to south, following the overall site’s 
topography, mimicking the base grades detailed in Section 3.2.2.  Interior perimeter berms are 
designed and constructed at a 3:1 slope.  The floor slopes are designed to exceed the minimum 
2% requirement for liner slopes.   

3.2.2 Base Grades and Liner System 

Base grades at the Landfill are designed to be raised a minimum 2 feet above subbase grades 
and follow the subbase grades slope from north to south.  The base grades (and subbase grades) 
are designed in a herringbone configuration.  This configuration increases the efficiencies of the 
leachate collection system as leachate is directed to designated low spots where the leachate 
can be removed from the landfill footprint.   

The base grades within Cells 4A and 4B are designed with a 4% slope along the leachate 
collection line.  These slopes exceed the minimum 0.5% requirement in s. NR 504.06(5)(b).  The 
ridges in the herringbone configuration are designed to meet or exceed the minimum liner slope 
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requirements toward the leachate collection liner of 2%, in accordance with s. NR 504.06(2)(d).  
Liner slopes within Cell 4A and 4B range from 2% to 10%, exceeding the minimum requirement 
of s. NR 504.06(2)(d). 

In general, the herringbone design of the Landfill does not exceed the maximum leachate flow 
distance requirements of 130 feet, except in two small areas in Cell 4.  An exemption had been 
previously granted for the two exceedances, which are located in the southwestern corner of 
Cell 4A and along the eastern wall of Cell 4B.  In Cell 4A the flow length exceeds the requirement 
by an average of 19 feet, and an average of 12 feet in Cell 4B.  Due to the relatively steep base 
slopes (6% and 10% respectively) in these areas, the WDNR approved the exemption request in 
2001 (Appendix B).  Liner slopes within Cell 4A and 4B range from 2% to 10%, exceeding the 
minimum requirement of s. NR 504.06(2)(d).  The base grades from the Plan of Operation, which 
are consistent with the constructed area grading and grades for Cells 4A and 4B, are provided in 
Appendix F.2.  

A composite liner system for the Landfill is designed to be installed along the base and interior 
sidewalls of the entire Landfill.  The composite liner consists of a geosynthetic clay liner (GCL), 
and a 60-mil high-density polyethylene (HDPE) geomembrane liner installed over a low-
permeability layer soil layer as allowed by s. NR 504.06(7).  

3.2.2.1 Low Permeability Soil Layer 

Per s. NR 504.06(7)(c), the GCL in a composite liner system is to be underlain by a soil barrier 
layer that is a minimum 2 feet thick and meets the specifications of s. NR 504.07(4)(a)(12-17).  
Per s. NR 504.07(4)(12) the soil barrier layer (known hereby referenced as the low permeability 
soil layer) consists of soil types with the Unified Soil Classification System (USCS) classes of ML, 
CL, CH, SM, or SC or dual-classification of these soils.  Condition 7a of the Plan of Operation 
approval noted that material in the upper 1 foot of the low permeability soil layer is required to 
consist of the soil types listed above, with a maximum particle diameter less than 1 inch and have 
at least 80% by weight pass the No. 60 screen and a P200 content of 40% of greater.   

The soil that has historically been utilized for the low permeability layer is obtained from on-site 
material excavated during subbase construction.  This is anticipated to be consistent for the future 
construction of Cells 4A and 4B.  The on-site soil borrow for the low permeability layer has 
consisted of silty clay, silt, or lean clay with Unified Soil Classification System (USCS) symbols of 
ML, ML-CL, and/or CL, as noted in the liner construction documentation reports.  This material 
has been in conformance with the requirements and specifications of the low permeability soil.  

If Cells 4A and 4B are constructed, the material excavated during development of the subbase 
grades is anticipated to meet the low-permeability soil requirements, consistent with the previous 
construction events, and would be placed to a minimum 2-foot-thickness above the subbase 
grades.  If additional soil material is needed, an off-site borrow source or commercial source would 
be utilized to supplement the soil volume requirements.  Soil samples would be obtained during 
liner construction and tested both in the field (moisture-density testing) and in the laboratory 
(moisture content, dry density, grain size, and Atterberg) to show compliance with the material 
specifications.  

Placement of the low-permeability soil layer will comply with the requirements of 
s. NR 504.07(4)(a)(12-17) and is detailed in Section 4.6.1 of the 2000 Plan of Operation text 
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excerpt provided in Appendix F.1 and the Construction Quality Assurance (CQA) Plan included 
in Appendix G.   

3.2.2.2 Geosynthetic Clay Liner 

3.2.2.2.1 Geosynthetic Clay Liner Design 

A GCL is designed to be placed directly above the low permeability soil layer along the base and 
sidewalls.  The GCL consists of a layer of pure sodium bentonite encapsulated between two 
geotextiles.  The bentonite barrier component of the GCL contains an expanding clay that absorbs 
water and swells to form low-permeability material.  The liquid flow rate through the GCL layer is 
designed to be no greater than the liquid flow rate through 2 feet of compacted clay meeting the 
hydraulic conductivity requirement in s. NR 504.06(2)(a)(2).  The liquid flow rate comparison is 
included in Appendix H.1. 

GCL used in construction at the Landfill is required to be meet the requirements detailed in the 
CQA Plan (Appendix G).  Previously used GCLs consist of either Bentomat ST or GSE 
BentoLiner NSL, both reinforced GCLs consisting of a layer of granular sodium bentonite clay 
encapsulated between a two geotextiles fabrics (upper – nonwoven; lower – woven) needle-
punched together.  The GCLs are certified as needle free.  These or similar materials will be used 
during the liner construction of Cells 4A and 4B.  

If Cells 4A and 4B are constructed, placement of the GCL will comply with the requirements of 
s. NR 504.07(4)(a)(1-11) and is detailed in Section 4.6.3 of the 2000 Plan of Operation text 
excerpt provided in Appendix F.1 and the CQA Plan included in Appendix G.  

3.2.2.2.2 Geosynthetic Clay Liner Compatibility Testing 

Throughout Landfill operations, GCL compatibility testing has been completed per the 
requirements in the 2001 Plan of Operation Conditional Approval.  As summarized below, the 
testing has not found a significant increase in the permeability of the GCL.  Operations that would 
take place in Cells 4A and 4B would be consistent with existing operations and waste acceptance.  
Therefore, these findings summarized below can be applied to Cells 4A and 4B.   

In 2006, a trend analysis for the GCL compatibility testing was completed and submitted to the 
WDNR.  During this evaluation it detailed that the primary factor in the swelling of the bentonite 
component of the GCL is due to sodium ions present in the clay.  The permeability of a GCL 
increases if a significant fraction of these sodium ions exchange with calcium ions in solution.  
Based on historic leachate samples taken through 2005, it was calculated that the overall increase 
in hydraulic conductivity of the GCL was approximately 2.3 percent.  This increase is insignificant 
due to the order of magnitude of the GCL permeability being 10-9 cm/s (Cell 3B GCL hydraulic 
conductivity was reported as 1.23 x 10-9 cm/s).  The resultant hydraulic conductivity of the GCL 
material would continue to be calculated to an order of 10-9 cm/s. 

The most recent compatibility testing was completed in April 2009 when FGD waste was proposed 
to be accepted at the Landfill.  Based on the study, it was expected that the disposal of the FGD 
material may cause a slight increase in the liner permeability, but the permeability of the liner is 
expected to stay well below 1 x 10-7 cm/s because the variability of the FGD waste is less than 
what was seen for the fly ash and Sherco scrubber material that was currently disposed of at the 
Landfill.  The FGD material was approved for disposal in December 2009.  The FGD approval 
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letter and 2009 leaching potential and GCL compatibility analysis is provided in Appendix B and 
Appendix H.2.1, respectively.   

In November 2013, a subsequent plan modification (Appendix H.2.2) was submitted to the 
WDNR for the inclusion of several waste sources from the Alma and Genoa power generating 
facilities to the Landfill.  These waste sources included DSI, which is currently one of the primary 
waste sources disposed at the Landfill.  DSI residual material is similar to the FGD residual 
material generated at the Genoa facility, except that there is a higher sodium content and lower 
calcium content.  As noted in the 2006 trend analysis, it is the presence of calcium ions (divalent 
ions) and their exchange with sodium ions that tends to cause an increase in GCL permeability.  
The decrease in calcium content in the waste source would presumably decrease the potential of 
this ion exchange.  

As noted in the submitted 2013 Plan Modification, the annual results of the previous compatibility 
testing from 2003 through 2007 were reviewed along with the recent laboratory testing performed 
on the sodium bicarbonate samples from the JPM baghouse.  Based on this review and the 
similarities in the leaching characteristics between the lime-based and sodium bicarbonate-based 
materials, it was not anticipated that a significant increase in permeability of the GCL would occur.  
Approval of these waste sources was provided to the Landfill from the WDNR in December 2013.  
The approval letter is provided in Appendix B.  

3.2.2.3 Geomembrane Liner 

The upper component of the composite liner system consists of a nominal 60-mil high density 
polyethylene (HDPE) geomembrane liner.  The geomembrane liner located within the landfill base 
will consist of a smooth geomembrane, while the geomembrane on the sideslopes will be textured 
for added stability.  HDPE geomembrane liners have historically been included in the design and 
construction of nonhazardous waste facilities.  Testing of the compatibility of the HDPE 
geomembrane with the leachate generated from this type of facility has been previously 
performed by geomembrane manufacturers, suppliers, and industry users.  These test results, 
provided from the 2000 Plan of Operation, indicate that the leachate from a typical nonhazardous 
waste disposal facility will not adversely affect the performance of the HDPE geomembrane liner 
and are included in Appendix F.3.   

The geomembrane will be deployed above the GCL.  Minimum geomembrane liner property 
requirements will comply with those presented in the CQA Plan.  The geomembrane will be 
seamed with the previously installed geomembrane as to create a continuous seal.  If Cells 4A 
and 4B are constructed, placement of the geomembrane will comply with the requirements of s. 
NR 504.06(3)(a-k) and is detailed in Section 4.6.4 of the 2000 Plan of Operation text excerpt 
provided in Appendix F.1 and the CQA Plan included in Appendix G.   

3.2.2.4 Geotextile Cushion  

The leachate collection drainage layer, detailed in Section 3.2.3, is designed to require placement 
of geotextile on an as-needed basis for areas outside the leachate collection trenches.  A 
minimum 12 ounce per square yard (oz/sy) of nonwoven geotextile is to be installed within the 
leachate collection trench following geomembrane installation to provide additional protection to 
the geomembrane from the pipe bedding materials.  Material specified for use of the leachate 
collection drainage layer does not exceed particle sizes of ¼ inch in diameter; therefore, the 
geotextile would not be required outside the trenches.  If the leachate collection drainage layer 
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includes particles exceeding 1/4 inch in diameter, geotextile should be placed over the entirety of 
the Landfill base grade, in accordance with s. NR 504.06(5)(t).  The geotextile cushion would be 
secured in place via the anchor trench.  

The geotextile in Cells 4A and 4B will be deployed above the geomembrane within the leachate 
collection drainage trenches, at a minimum.  Minimum material specifications are presented in 
the CQA Plan.  Placement of the geotextile is detailed in Section 4.6.6 of the 2000 Plan of 
Operation text excerpt provided in Appendix F.1 and the CQA Plan included in Appendix G.   

3.2.3 Leachate Collection System 

The primary function of the leachate collection system was to maintain the average leachate head 
on the liner system to less than 12 inches per s. NR 504.12(3)(a)(1).  The leachate collection 
system design for the Landfill consists of a minimum 1-foot-thick leachate collection drainage 
layer, leachate collection piping traversing north to south across the landfill base, and leachate 
conveyance piping between landfill cells and the leachate tank located outside the limits of waste.  
The leachate collection piping is outfitted with cleanouts to provide access for maintenance and 
jetting of the pipes throughout the operational and post-closure periods of the Landfill.   

The leachate collection tank was previously installed during the Cell 1 liner construction event.  
Leachate collection and conveyance piping along with the drainage layer and cleanouts have 
been installed systematically as cells were developed at the Landfill.  Construction of Cells 4A 
and 4B would include the installation of the remaining portions of the drainage layer, collection 
piping, cleanouts, and head wells.  

Per s. NR 504.12(3)(a), a new or lateral expansion of a CCR landfill shall be designed, 
constructed, operated, and maintained with a composite liner and leachate collection and removal 
system.  The following subsections will summarize the leachate collection system design 
presented in the Plan of Operation, which is consistent for the future potential expansion Cells 4A 
and 4B.  Excerpts from the Plan of Operation are provided in Appendix F.1, details relating to 
the leachate collection system from the Plan of Operation plan set are provided in Appendix F.2. 

3.2.3.1 Leachate Collection Drainage Layer 

The leachate collection drainage layer consists of a minimum 1-foot thick of select granular fill 
that is placed over the geomembrane on the base and sidewalls of the Landfill.  The leachate 
collection layer will have a minimum hydraulic conductivity of 1 x 10-2 cm/s, not exceed ¼ inch in 
size, and meet the specifications detailed within the CQA Plan (Appendix G).   

The material that has been utilized for the select granular fill has primarily been obtained from an 
off-site commercial source.  The select granular fill utilized for the leachate collection drainage 
layer did the not exceed the particle size requirements in s. NR 504.06(5)(t) which would have 
required geotextile atop the geomembrane outside the leachate collection trenches.  In addition, 
hydraulic conductivities met the minimum requirement as specified in s. NR 504.06(5)(tm).   

Aggregate material is used for bedding material for the leachate collection piping.  The pipe 
bedding will have a uniformity coefficient of less than 4, maximum particle diameter of 1.5 inches, 
maximum of 5% of the material passing the number 4 sieve and consist of either rounded or 
subangular gravel.  A minimum of 4 inches of bedding material is to be placed below the 
perforated collection pipe in the leachate collection trenches.  The aggregate material is also to 
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be placed around the leachate collection pipe and mounded at least 1 foot above the pipe.  The 
material that has been utilized for the select aggregate fill has been obtained from an off-site 
commercial source.  The aggregate material has been in general conformance with the material 
specifications in NR 504.06(5)(e).   

Material for the leachate collection drainage layer and aggregate pipe bedding material in Cells 4A 
and 4B would continue to be obtained from this or a comparable off-site commercial source and 
confirmation testing would be completed to determine that it met the required specifications.  

The leachate collection drainage layer is designed to provide a soil filter for filtering the select 
aggregate fill material.  However, if the soils obtained during construction do not meet that graded 
design, a 6-inch-thick layer of select graded fill will be placed over the bedding material as needed 
to maintain the soil filter to minimize migration of the select granular fill into the pipe bedding 
material.  The use of select graded fill has been used periodically during the previous liner 
construction, depending on the characteristics of the granular and aggregate fill obtained.  

Soil filter calculations have been completed previously as part of the Plan of Operation and 
continued to be completed as part of the liner construction documentation reports to confirm that 
the leachate collection drainage layer and pipe bedding material met the requirements for the 
graded filter design.  The soil filter calculation utilized the DPC material specifications to show 
that the leachate collection drainage layer and the pipe bedding material met the requirements of 
a graded filter so clogging is not anticipated for the site.  As noted above, if the materials obtained 
for construction show the potential for movement, a graded fill is installed to maintain the soil filter 
design.   

The soil filter piping and permeability calculations from the Plan of Operation are provided in 
Appendix F.4.  The assumptions made in these calculations are generally valid, with exception 
the uniformity coefficient of the average pipe bedding which exceed the requirements.  Material 
used during construction have met the specifications in CQA Plan and the soil filter calculations 
from the two most recent liner construction events are included in Appendix I.1 and I.2.  The soil 
filter design will be able to be maintained with the off-site commercial materials with Cells 4A 
and 4B.  

Calculations have also been performed during the 2000 Plan of Operation to confirm that the 
average leachate head on the liner is limited to 1 foot or less, this calculation is provided in 
Appendix F.5.  Assumptions made in these calculations are valid as the slope of the liner cover 
the most critical conditions encountered for the entire Landfill, which includes Cell 4, and the 
leachate generation rate in ch. NR 512 is consistent.  Therefore, as designed and installed, the 
Landfill (on average) is expected to maintain a leachate head on the liner to 1 foot or less in 
accordance with s. NR 504.12(3)(a)(1).  Because the leachate collection lines are 1,200 feet or 
less and are considered extended lines, the requirements under s. NR 514.07(8)(c)(3)(b) were 
not considered.   

The leachate collection drainage layer will be placed within 30 days of completing geomembrane 
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.  Initial lifts of the select granular fill will be 
approximately 2 to 3 feet thick to allow for vehicular traffic over the geomembrane component for 
material hauling.  A minimum of 2 feet of material will be placed prior to operating tracked vehicles 
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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.  These initial lifts will be graded down to 
the 1-foot minimum design with the use of low ground pressure tracked vehicles, meeting the 
requirements of NR 504.06(3)(h).  To protect this layer, DPC will place a minimum 2-foot layer of 
bottom ash or ash from the JPM Station over the select granular fill. 

3.2.3.2 Leachate Collection Piping, Sumps, and Manholes 

The leachate collection piping, cleanout risers, and head wells are designed to consist of HDPE 
piping.  HDPE materials have historically been utilized within solid waste facilities, both for 
municipal and industrial applications.  Based on the EPA 9090 Chemical Compatibility study 
between CCR materials and HDPE and VLDPE, the HDPE materials did not have any changes 
in the polymer structure or original performance of the polymer’s characteristics.  In addition, 
HDPE has been tested to show satisfactory chemical resistance properties to chemical attack 
from compounds associated with CCR materials as noted in the Ineos’s Chemical Resistance 
Guide (Appendix I.3) per s. NR 504.12(3)(a)(2)(a). 

Leachate collection piping consists of 6-inch-diameter perforated SDR 17 HDPE pipes placed in 
minimum 18-inch-deep vee-trenches constructed in the valleys of the herringbone base grades.  
The vee-trenches sideslopes have a maximum slope of 3:1, per s. NR 504.06(5)(d) and contain 
a geotextile placed underneath the pipe bedding material.  The geotextile is detailed in 
Section 3.2.2.4.  The perforated collection piping includes a maximum 1/2-inch diameter holes 
set 45 degrees from center, consistent with piping installed within the previous liner construction.  
This is also permissible per the piping and permeability calculations.  The leachate collection 
piping is designed to gravity flow to the south through liner penetrations (detailed below) to the 
leachate conveyance system.   

Pipe joints will be butt-fusion–welded in accordance with the manufacturer's recommendations.  
The leachate collection piping will be flushed following construction. 

An exemption request has previously been approved by the WDNR in the 2001 to allow for 
horizontal pipe penetrations through the southern liner sideslope to allow leachate to gravity drain 
to the leachate collection tank south of the Landfill.  The leachate collection lines transition into 
dual encased transfer piping that penetrates the liner sideslope, and ultimately combine via 
manholes into a single transfer pipeline that is routed to the existing leachate tank.  The 
penetrations were designed to prevent leachate from leaving the liner system.  Section 3.8.4 of 
the Plan of Operation included in Appendix F.1 details the design of these penetrations.  Drawing 
details are provided in the Plan of Operation Plan Set in Appendix F.2.  These penetrations are 
included in leachate removal design for Cells 4A and 4B, and their construction will be consistent 
with those in Cells 1 through 3.  

The leachate collection pipes are outfitted with perimeter cleanouts at the end of each leachate 
collection pipe.  Midline cleanouts are included in Cells 3 and 4 along the longest collection lines 
to maintain pipe cleanout lengths of 1,200 feet or less.  The cleanout risers and midline risers 
consist of 6-inch nonperforated SDR 17 HDPE pipe.  The cleanout risers will be placed up the 
sidewalls of the Landfill, daylighting atop the perimeter berm or in manholes with a locking cap.  
A minimum 2-foot-thick (vertically) of select granular fill is be placed above cleanout risers on the 
sideslopes of the Landfill.   
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Pipe strength calculations were conducted during preparation of the 2000 Plan of Operation.  The 
calculations indicated that the proposed loading from waste placed above the pipes would not 
adversely impact strength characteristics of the pipes.  The strength parameters (diameter, SDR, 
material) for piping currently installed at the Landfill are consistent or stronger than those included 
in the Plan of Operation.  Similar strength material will continue to be used for the construction of 
Cells 4A and 4B.  No changes to the height of proposed waste have been proposed in subsequent 
plan modifications.  Minimal changes to the final cover configuration have occurred since the Plan 
of Operation.  These have included reverting back to the 3-foot final cover system approved by 
WDNR instead of the 5--foot cover system presented in the WDNR Plan of Operation Approval 
letter.  This final cover system is more consistent with the loading presented in the pipe strength 
calculations provided in the Plan of Operation.  These pipe strength calculations are included in 
Appendix F.6. 

3.2.3.3 Leachate Conveyance and Storage Tank 

The leachate collection pipe transitions into a non-perforated pipe prior to penetrating the liner 
system as detailed in Section 3.8.4 of the Plan of Operation text excerpt included in 
Appendix F.1.  At the liner penetration, the leachate piping transitions from single walled pipe to 
dual-encased pipe in accordance with s. NR 504.06(5)(L) for pipelines location outside the limits 
of waste/ash.  The leachate transfer piping is designed to gravity drain from the northern side of 
the Landfill to the existing leachate tank located south of Sedimentation Basin 1.  

The dual-encased transfer piping has been previously installed at the Landfill and consists of 
6-inch non-perforated SDR 17 HDPE pipe encased within a 10-inch diameter nonperforated 
SDR 11 HDPE pipe.  Outside the limits of waste/ash, seven concrete manholes were designed 
to provide locations for changes in piping direction, for piping to manifold into a single transfer 
pipe, cleanout access, and to monitor interstice between the casing and carrier pipes.  

The seven previously proposed transfer leachate manholes were installed during the previous 
liner construction events.  An additional manhole located between the tank and loadout station to 
monitor volume of leachate extracted from the tank was also installed during a previous liner 
construction event.  The concrete manholes were installed as the perimeter berms were 
constructed.  During construction of Cell 3A, two leachate transfer pipelines were preemptively 
installed from Manhole 7 (located south of Cell 4A) to the construction limits of Cells 4A to allow 
for the future leachate collection piping connections.  

Due to the additional construction that occurred during the Cell 3A liner construction event, 
additional dual-encased transfer piping and leachate transfer manholes are not anticipated to be 
installed during liner construction events for Cells 4A and 4B.   

The leachate collection tank was installed during the construction of Cell 1 per the requirements 
of the Plan of Operational approval.  The tank consists of a double-walled, fiberglass-coated, steel 
reinforced Duraglass Type I storage tank that was bedded on clean sand and secured with 
deadman anchors.  Double wall steel reinforced tanks tend to be resistant against structural failure 
and both internal and external corrosion.  These types of tanks are generally used for both 
municipal and industrial applications.  The existing tank has been in service at the Landfill for over 
20 years and has not experienced failures due to the interactions between the leachate and the 
tank.  Leachate from the tank is pumped via dual encased piping to the processing facility or 
loadout station.  The leachate generated, once extracted, is used as approved in the Plan of 
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Operation or hauled off-site for disposal and treatment.  Use of the generated leachate for dust 
control, as previously presented in the 2000 Plan of Operation, is detailed in Section 5.1. 

3.2.3.4 Leachate Collection System Maintenance, Monitoring, and Operation 

The Landfill leachate system is designed with leachate head wells that are used to monitor the 
hydraulic head of the leachate within the Landfill.  Two leachate head wells are to be installed 
within each cell of development, totaling in eight head wells for the entire Landfill.  Six head wells 
are currently installed at the Landfill.  Construction of Cells 4A and 4B would complete the 
installation of the remaining 2 head wells.   

The head wells consist of a 3-inch-diameter Schedule 120 non-perforated PVC piping with a 
5-foot screen and installed at a level grade toward the toe of the perimeter berm sidewall with 
surface access at the top of the perimeter berm.  The head wells will be placed over the 
geomembrane, within the select granular fill drainage layer at a constant elevation.  A minimum 
of 2-feet of select granular fill will be placed above the head well along the base and sidewall of 
the Landfill.  General fill will be mounded around the head well piping at the termination at the top 
of the berm for support.  During final cover construction, the mounded general fill will be replaced 
with final cover material.  Drawing details of the head wells are included in Appendix F.2. 

DPC measures head levels on a monthly basis per their environmental monitoring plan.  If 
elevated head levels are discovered, DPC evaluates the potential causes and attempts to lower 
the levels in a timely fashion.  These measures include completing additional leachate collection 
pipe jetting to confirm that they are clear and televising the line on a more frequent basis.  The 
most recent leachate line video inspection was performed in June 2022 in which the lines were 
found to be in good working condition with no significant problems encountered during the post-
jetting video inspection (DPC, 2022).   

Due to the properties of the CCR material disposed of at the facility, precipitation that contacts 
the active area of the Landfill and becomes leachate is prone to runoff from the higher elevations 
and to concentrate in lower areas of the waste mass surface causing temporary ponding of 
leachate.  DPC has implemented the practice of constructing vertical leachate drains out of bottom 
ash in areas prone to ponding to more efficiently route leachate to the leachate collection system. 

3.3 Final Cover System 

Final grades at the Landfill consist of 4H:1V sideslopes from the high point to the top of the 
perimeter berm.  The final grades, in conjunction with the final cover system and surface water 
management system, promote surface water runoff, effectively reducing infiltration of precipitation 
and thereby reducing the quantity of leachate generated.   

As of January 2023, three final cover construction events have been completed.  During each of 
the final cover construction events, an on-site quality assurance representative, working under 
the direction of a professional engineer licensed in the State of Wisconsin, observed the 
construction and completed compliance testing.  A summary of the construction activities along 
with the results of the compliance testing have been submitted to the WDNR for review and 
approval.  The final cover construction events have been approved by the WDNR, approval letters 
are included in Appendix B. 
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Per s. NR 504.12(4), a new or existing CCR landfill or lateral expansion of a CCR landfill shall be 
designed and constructed with a final cover system that meets the requirements under 
s. NR 504.07.  A new or existing CCR landfill or a lateral expansion of a CCR landfill may also 
propose an alternative final cover system design in accordance with s. NR 504.10. The approved 
final cover system complies with the requirements for an alternative final cover system design.   

3.3.1 Final Cover System Design 

In 2004, DPC submitted a Plan of Operation Modification (Appendix J.1) to modify the final cover 
presented in the conditional Plan of Operation approval.  The final cover system presented the 
Plan of Operation Conditional Approval required the following:  

• 2-foot soil barrier layer,  

• GCL,  

• 40 mil very flexible polyethylene (VFPE) geomembrane,  

• 1-foot granular drainage layer,  

• 1.5-foot general fill rooting layer, and  

• 6-inch topsoil layer.   

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

• 2-foot 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), 

• 40-mil geomembrane, 

• 1-foot-thick sand drainage layer, 

• 1.5-foot-thick general soil cover layer, and 

• 6-inch-thick topsoil layer. 

The 2004 Plan of Operation Modifications was subsequently approved by the WDNR on March 4, 
2004 (Appendix B).  Both the Plan of Operation Approval final cover design and the modified 
final cover design are approved for use at the Landfill.  If the Plan of Operation final cover design 
is used for future cover events, additional details pertaining to the cover system tie-in will be 
prepared.  A plan modification will be prepared if alternate materials for the “select fly ash” layer 
need to be used or an alternative cover system is proposed.  

The modified final cover system effectively utilizes the moisture-conditioned and compacted 
“select fly ash” as the capping layer/barrier layer in s. NR 504.07. As noted in the 2004 Plan of 
Operation Modification, ash mixtures of at least 40 percent JPM ash have resulted in a compacted 
hydraulic conductivity ranging from 1x10-9 cm/s to 8x10-7 cm/s; however, an assumed hydraulic 
conductivity of 1x10-6 cm/s was used as a conservative approach in the 2004 Plan of Operation 
Modification.  The material has previously been used to construct low-permeability ash and ash-
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slurry containment berms for the Phase I-III Landfills, and was found to be “extremely dense, 
durable, and have a low permeability once compacted and cured.” (TRC, 2004)  

Percolation modeling via the HELP model was used to justify the performance of the modified 
final cover system and resulted in a similar efficiency as the final cover system presented in the 
Plan of Operation Approval.  The use of the moisture-conditioned select fly ash along with the 
geomembrane was shown to provide comparable reductions in infiltration into the waste mass as 
s. NR 504.07(4) materials and provides a lower hydraulic conductivity than 1x10-5 cm/s or an 
effectively equivalent hydraulic conductivity as the base liner in accordance with 
s. NR 504.12(4)(b)(1-2).   

The geomembrane component consists of a minimum 40-mil linear low density polyethylene 
(LLDPE) geomembrane that is placed in direct contact with the select fly ash material.  Minimum 
geomembrane liner specifications are to comply with those presented in the CQA Plan 
(Appendix G).  The geomembrane will be seamed with the previously installed geomembrane as 
to create a continuous seal and barrier over the final waste grades of the Landfill. 

A drainage and rooting zone layer is included in the modified final cover system.  The drainage 
system is included to provide lateral drainage away from the capping layer of the final cover 
system.  The drainage layer is located immediately above the capping layer and consists of 1-foot 
of sand that has a minimum hydraulic conductivity of 1x10-3 cm/s.  Previously utilized materials 
were obtained from off-site commercial sources and had hydraulic conductivity between 
1.7x10-2 cm/s and 8.4x10-2 cm/s, meeting the minimum requirements in s. NR 504.07(6)(a).  This 
is expected to continue for the remaining cover events.  Demonstration that the surface water 
head on the final cover is contained within the drainage layer as required by s. NR 504.07(6)(a) 
is provided in Appendix J.2. 

Surface water that enters the drainage layer will be collected in 4-inch-diameter perforated, 
corrugated polyethylene collection pipes located below diversion berms installed as part of the 
final cover system.  The design of the drain pipe is provided in the Section 3.11.4 of Plan of 
Operation text excerpt included in Appendix F.1. Drawing details from the Plan of Operation are 
included in Appendix F.2.   

The drain pipes are designed to be placed at a minimum 1 percent slope to an outlet pipe.  The 
respective outlet for the drain pipes is dependent on its location on the final cover and is detailed 
in the provided text excerpt.  The drain pipes will be constructed within a select aggregate fill pipe 
bed enveloped with a geotextile to mitigate migration of the sand drainage layer into the pipe 
bedding material.  

The rooting zone layer is to be a minimum 1.5-foot thick, this in conjunction with the drainage 
zone meet the 2.5 foot thick drainage and rooting zone requirement in s. NR 504.07(6).  The 
rooting zone will consist of general fill that is placed above the drainage layer.  The general fill 
has previously been obtained from on-site sources.  This is expected to continue for the remaining 
cover events.  If insufficient volumes are available on-site then off-site commercial sources will be 
utilized.  

The rooting zone will provide protection to the geomembrane, provide a rooting zone for 
vegetation, and protect the capping layer from freeze-thaw and desiccation.  The drainage layer 
and rooting zone provide area for infiltration to occur and be managed prior reaching the capping 
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layers of the final cover system.  In addition, this layer provides additional protection against 
erosion impacting the capping layer of the final cover.  

A 6-inch topsoil layer, in accordance with s. NR 504.07(7), is located above the rooting zone.  The 
topsoil has previously been obtained from on-site borrow sources for the previous final cover 
construction events.  This is expected to continue for the remaining cover events.  If insufficient 
volumes are available on-site then off-site commercial sources will be utilized.  Following 
placement, the topsoil will be seeded, mulched, and fertilized, as required.  Seed mixes have 
consisted of Minnesota DOT #35-221 (formerly Minnesota DOT #340) and a temporary grass 
mixture of Minnesota DOT #25-121 (formerly Minnesota DOT #240) applied at 1-2 pounds per 
1,000 square feet.  Fertilizer will be placed at the appropriate rate, per specifications, to establish 
dense, thick vegetative growth on the final cover.  

This final cover design is generally consistent with the typical s. NR 504.07 final cover design and 
accommodates settling and subsidence.  Additionally, DPC’s practices of moisture conditioning 
ash prior to depositing it in the landfill and compacting the waste during placement help to create 
a dense and stable waste mass.  These practices further ensure that the final cover will not be 
negatively impacted by differential settlement.  The overall stability of the Landfill final cover 
system has been previously evaluated in the Plan of Operation, resulting in sufficient factors of 
safety.  Though changes in the final cover design have occurred, the previous analysis included 
additional geosynthetic materials, making it a more critical section.  In addition, interface stability 
analysis has been conducted as part of the previous final cover construction events and the factor 
of safety against internal sliding has ranged from 1.7 to 2.8 which exceed the minimum 
requirement of 1.3. The interface stability calculation from the 2A cover construction report is 
included in Appendix J.3. The global stability analysis from the Plan of Operation is provided in 
Appendix F.7.  

3.3.2 Final Cover System Construction 

The final cover system will be constructed as specified in NR 504.07, the CQA Plan, Plan of 
Operation, subsequent Plan Modifications, and conditions from the WDNR.  Construction will be 
generally consistent with the practices implemented during the previous final cover events.  
Installation of the geomembrane will be conducted in a similar fashion as detailed in 
Section 3.2.2.3. Below contains a summary of the construction of the final cover system, detailed 
information on the placement of the drainage layer, rooting zone, and topsoil is provided in 
Sections 4.6.5-4.6.8 of the 2000 Plan of Operation (Appendix F.1), and preparation of the 
condition select fly ash layer is detailed in the 2004 Plan of Operation Modification 
(Appendix J.1). 

The conditioned and compacted ash layer will be placed in stages as the landfill filling progresses.  
The fly ash mixture containing a minimum of 40 percent JPM ash will be conditioned with 5 to 
15 percent moisture and transported to the landfill where it will be placed, spread and compacted 
in maximum 12-inch-thick lifts to a minimum overall thickness of 2 feet.  Once the conditioned and 
compacted ash layer is brought to final waste grades, the remaining portion of the final cover 
design will be placed.   

Prior to geomembrane placement, the surface will be fine-graded and smooth drum-rolled and 
inspected.  Field testing the ash component is not practicable as the material hardens as a low-
permeability concrete-like mass as detailed in the 2004 Plan Modification.  Therefore, operational 
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procedures that have historically been used to achieve the hydraulic conductivity properties will 
continue at the site.   

Following certification of the select ash barrier layer, the geomembrane will be placed.  Following 
a Plan Modification approval in 2011, the leak location testing requirement for final cover 
geomembranes was eliminated for future final cover construction events.  The select granular fill 
will be placed as soon as practicable after geomembrane is installed to provide protection to the 
geomembrane.  Geomembrane will be covered within 30 days following completion of 
geomembrane installation and quality assurance testing.  Placement of the select granular fill will 
be consistent with the placement methods for the leachate collection drainage layer detailed in 
Section 3.2.3.1. Construction of the surface water drain pipes is detailed in Section 3.11.4 of the 
Plan of Operation (Appendix F.1).  The rooting zone layer will be placed above the drainage layer 
in a single lift, followed by the topsoil layer.   

Quality assurance testing will be completed as specified in the CQA Plan (Appendix G).  

3.4 Storm Water Management System 

Per 40 CFR 257.81 and s. NR 504.12(2), CCR landfills are required to have a storm water run-
on control system that prevents flow onto the active portion of the CCR unit during the peak 
discharge from a 24-hour, 25-year storm event and a run-off control system from the active portion 
of the CCR unit to collect and control at least the water resulting from a 24-hour, 25-year storm 
event.  

In addition, as a part of the initial permitting of the site, the Landfill was designed with a storm 
water management system to manage and convey stormwater at the site in accordance with 
s. NR 504.09.  The design of the storm water system, as detailed in the Plan of Operation, is 
provided in Section 3.13 in Appendix F.1.  Both temporary and permanent storm water system 
features were designed to a 100-year, 24-hour storm event (6.1 inches) at the time of the design 
in the Plan of Operation.  This design rainfall event exceeds the current 25-year, 24-hour storm 
event (5.4 inches) as required by s. NR 504.12(2) and 40 CFR 257.81.  

Designed run-on control features include diversion ditches, diversion berms, downslope flumes, 
sedimentation basins, culverts, and temporary controls.  These features were designed to divert 
off-site surface water and on-site non-contact water away from the active fill areas.  Permanent 
features are maintained at the site during operation and will be maintained throughout the post-
closure period.  These permanent features are constructed as liner and final cover construction 
progresses in order to continue to minimize off-site surface water from running onto the active 
portions the of the Landfill. 

Designed run-off control features include the leachate handling system, in conjunction with cell 
delineation berms and perimeter berms.  These features are used to limit contact surface water 
run-off from the active portions of the Landfill.  This contact surface water is treated as leachate 
and is handled via the leachate collection and removal system.  

The Run-on and Run-off Control System Plan details these features with respect to 
s. NR 504.12(2).  The Run-on and Run-off Control System Plan is included in Appendix K. 
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4.0 Groundwater Monitoring System and Sampling Requirements 

4.1 Regional Geology Summary 

The site is located within the Western Upland physiographic region of South-Central Wisconsin 
adjacent to the Mississippi River (Figure 1).  This area of Wisconsin was not glaciated during the 
most recent glacial advance and is known as the “Driftless Area” and is characterized by a 
significant amount of topographic relief.  The facility is situated within a valley surrounded by steep 
slopes.   

The thickness of unconsolidated soils beneath the Landfill ranges from approximately 15 to 
60 feet.  The predominant soil type includes fine- to coarse-grained silty sand, poorly graded sand 
with gravel, and/or poorly graded gravel with sand.  The sandy soils range in thickness from 20 
to 60 feet beneath the Landfill and are interpreted to be the result of fluvial deposition and in-situ 
weathering of underlying sandstone bedrock.  In some areas beneath the Landfill, silts and clays 
ranging in thickness from a few feet to 40 feet overlie the sandy soils.  The silt and clay soils were 
associated with loess deposits and, to a lesser degree, isolated lacustrine sediments.   

Bedrock in the area is composed of the Prairie du Chien Group dolomite overlying Cambrian 
sandstone units.  However, the Prairie du Chien group is absent beneath the Landfill due to 
erosion, so the sandy soil is directly underlain by Cambrian sandstone.  The Cambrian 
sandstones were described as fine-grained, fissile, friable, and glauconitic with interbedded 
lenses of dark brown sandstone and calcareous shaley partings in boreholes performed during 
the Landfill’s initial siting.   

The uppermost aquifer beneath the Landfill resides in the sandy soil and the underlying Cambrian 
sandstone.  The saturated thickness of the aquifer ranges from 10 to 20 feet in the sandy soil.  
The Cambrian sandstone in the region is estimated to be approximately 400 feet in thickness 
(Young and Borman, 1973).  Well drilling logs (WGNHS 2003 and WDNR 2015) in the vicinity of 
the Landfill present sandstone thicknesses of 338 feet to 435 feet.  Precambrian igneous and 
metamorphic rock underlies the Cambrian sandstone. 

4.2 Groundwater Monitoring System 

The current groundwater monitoring system consists of 14 monitoring wells and piezometers: 

Well DNR ID Type Formation 
W-42 17 Water Table Sand and gravel 
P-42A 18 Piezometer Sandstone 
P-42B 19 Piezometer Sandstone 

W-100R* 40 Water Table Sandstone 
W-100AR* 42 Piezometer Sandstone 

W-101* 23 Water Table Sandstone 
W-101A 24 Piezometer Sandstone 
W-102R* 44 Water Table Sandstone 
W-102AR 46 Piezometer Sandstone 
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Well DNR ID Type Formation 
W-104 27 Water Table Sandstone 

W-104A 28 Piezometer Sandstone 
W-105* 29 Water Table Sandstone 
W-106* 30 Water Table Sandstone 
W-107* 31 Water Table Sandstone 

Note: 
* Designated as a CCR well. 

Six water table monitoring wells and one piezometer are proposed for designation as CCR wells 
in accordance with NR 507.15(3).  Three of the water table wells are upgradient (i.e. 
“background”) wells (W-102R, W-101, and W-107).  The four downgradient monitoring wells are 
W-100R, W-100AR, W-105, and W-106.  Well locations are shown on Figure 2.  Well construction 
information for the seven CCR wells is included in Appendix L. 

The rationale for the selection of each monitoring point is discussed below: 

• Upgradient Monitoring Points – Three upgradient water table monitoring wells (W-101, 
W-102R, and W-107) were selected to represent background groundwater quality.  These 
three wells are completed in the sandstone bedrock.   

• Downgradient Monitoring Points – Groundwater flow beneath the Landfill is generally 
to the south.  Three water table wells (W-100R, W-105, and W-106), and one piezometer 
(W-100AR) are located downgradient of the Landfill, and each of these wells will be 
included in the CCR monitoring program.  Wells W-100R and W-100AR are centrally 
located downgradient of the Landfill, with the majority of the groundwater channeled 
through the valley toward these points.  Downward vertical gradients present in the aquifer 
support sampling in both shallow and deep portions of the aquifer using the 
W-100R/W-100AR well nest.  Monitoring wells W-105 and W-106 are downgradient of the 
limits of existing or future waste placement. 

4.3 Environmental Monitoring and Sampling Plan 

4.3.1 Baseline Groundwater Monitoring 

Eight rounds of baseline groundwater monitoring were completed for each of the CCR wells 
between September 2015 and June 2017.  This baseline monitoring included the parameters 
listed in NR 507 Appendix I, Tables 1A and 3, except for alkalinity, hardness, nitrate plus nitrite 
as nitrogen (nitrate+nitrite-N), copper, manganese, silver, zinc, field conductivity, and field 
temperature.  Previous site sampling included alkalinity, hardness, nitrate+nitrite-N, and field 
conductivity.  DPC is in the process of completing the required baseline groundwater monitoring 
for copper, manganese, silver, zinc, and field temperature in the CCR wells.  At this time two 
rounds have been completed (10/26/2022 and 11/28/2022).  Baseline groundwater monitoring 
results for these parameters will be submitted when the eight rounds have been completed.  The 
baseline groundwater quality data from 2015 through 2017 are included in Appendix M. 
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4.3.2 Detection Groundwater Monitoring 

The current detection groundwater monitoring program includes analysis of groundwater samples 
collected semiannually from the 14 site monitoring wells and piezometers for field conductivity, 
field pH, field temperature, alkalinity, dissolved boron, hardness, sulfate, and dissolved selenium, 
and measurement of groundwater elevation.  This meets the requirements of NR 507, Appendix I, 
Table 2, for non-CCR wells, except for chemical oxygen demand (COD).  DPC requests that COD 
analysis not be required for non-CCR wells because it is not required at the CCR wells and COD 
analysis generates mercury laboratory waste. 

For CCR wells, the parameters listed in NR 507 Appendix I, Table 1A, are required to be 
measured or analyzed on a semiannual basis.  To meet this requirement, calcium, chloride, 
fluoride, and total dissolved solids (TDS) are proposed for addition to the detection monitoring 
program for the CCR wells.  In addition, total boron rather than dissolved boron will be analyzed 
at CCR wells.  The monitoring program is described in the Environmental Sampling and Analysis 
Plan included in Appendix N. 

4.3.3 Applicable Standards 

Detection groundwater monitoring results for CCR wells, and if required, assessment monitoring 
results, will be compared to NR 140 standards, except for radium, which will be compared to the 
federal maximum contaminant level (MCL).  In accordance with NR 140, well-specific PALs will 
be calculated for substances that do not have published NR 140 standards.  In addition, well-
specific alternative concentration limits (ACLs) will be calculated for substances whose 
background concentrations exceed published NR 140 standards. 

4.3.3.1 Indicator Parameters 

Well-specific PALs were previously established for the site CCR wells in accordance with 
NR 140.20(2) for field conductivity, alkalinity (except at W-107), and hardness.  These approved 
PALs are included in Appendix B. Additional well-specific PALs will be calculated in accordance 
with NR 140.20(2) for field pH, field temperature, alkalinity (at W-107), calcium, TDS, and lithium.  
Proposed PALs will be included in a future addendum when all baseline groundwater data have 
been collected. 

4.3.3.2 Alternative Concentration Limits 

Well-specific ACLs were previously established for nitrate+nitrite-N at CCR wells W-100R, 
W-100AR, and W-107.  These approved ACLs are included in Appendix B. ACLs were not 
required for nitrate+nitrite-N at the other CCR wells because background concentrations were 
less than the NR 140 PAL.  

Based on a review of baseline groundwater data collected at the CCR wells between September 
2015 and June 2017, the following substances were not detected in groundwater samples from 
the CCR wells at concentrations exceeding NR 140 standards, and therefore, ACLs are not 
required: boron, chloride, fluoride, sulfate, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, lead, mercury, molybdenum, radium, selenium, and thallium.  DPC is currently 
in the process of collecting baseline data at CCR wells for copper, manganese, silver, zinc.  The 
need for ACLs for these substances will be assessed once eight rounds of baseline data have 
been collected. 
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4.3.4 Leachate Monitoring 

Leachate collected at the leachate tank will be monitored on a semiannual (March/September) 
basis for the parameters listed in NR 507, Appendix I, Table 4 for landfills accepting fly or bottom 
ash.  DPC requests that COD analysis not be required for leachate samples because COD 
analysis generates mercury laboratory waste.  The leachate tank will be sampled annually for 
semi-volatile organic compounds (NR 507, Appendix IV).   

DPC will maintain records of leachate pumped.  Leachate analytical results, volumes, and 
elevations will be reported to the WDNR on a semiannual basis.  Results will be reported in 
accordance with NR 507. 
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5.0 Coal Combustion Residuals Plans 

Per s. NR 514.045(1)(g), several operating plans are required to be included in the Plan of 
Operation Modification for CCR Landfill Initial Permitting.  These plans include the following: 
Fugitive Dust Control Plan, Run-on and Run-off Control System Plan, Closure Plan, and Long-
Term Care Plan (also known as a Post-Closure Plan).  These are included in the appendices in 
their entirety and briefly summarized in the sections below.   

5.1 Fugitive Dust Control Plan 

Per s. NR 514.07(10)(a), the CCR Fugitive Dust Control Plan details the dust control measures 
the owner or operator will use to minimize CCR from becoming airborne at the facility.  The Landfill 
published an Initial Fugitive Dust Control Plan on October 14, 2015, with the latest revision 
completed on December 30, 2022.  

The fugitive dust control plan describes the dust control procedures for short-term CCR storage, 
the CCR landfill, and the facility roads.  Short term storage management includes the use of CCR 
silos for backup storage of fly ash.  Dust is controlled during the off-loading process by a filter 
system on the storage silos.  In addition, when loading into trucks for placement in the Landfill, 
the CCR is conditioned (wetted) to reduce dusting.  Use of covers and conditioning at the source 
location also assist in minimizing the generation of dust during transport.  

In addition to conditioning the CCR material, additional measures are used (as applicable) during 
placement and operations to reduce dusting at the Landfill.  These include reducing the active 
open areas to the extent practicable, wetting the CCR material during placement as needed, 
controlling dust during operations by spraying the working face, and stopping unloading 
operations when dust cannot be controlled.   

Within the lined area of the Landfill, the use of generated leachate is proposed to be used for dust 
control in addition to pond water and river water.  The use of leachate for this process was 
previously presented in the 2000 Plan of Operation.  Care will be taken to monitor the spraying of 
leachate so that it does not leave the lined area of the Landfill.   

The access road leading to the Landfill is paved with asphalt and access roads around the 
perimeter of the landfill are paved with crushed stone.  Water is sprayed on the access roads 
during non-freezing weather conditions as needed to reduce airborne dust, no leachate or pond 
water will be utilized for this purpose.  Paved roads are cleaned by a sweeper/vacuum truck as 
needed and trucks/vehicles are cleaned prior to leaving the Landfill area through the use of track 
out pads.  

These dust control applications are typical for the industry and appropriate considering the 
conditions of the site.  The applications are compatible with the current operations and can be 
initiated quickly to minimize and prevent fugitive dust at the site.   

The Fugitive Dust Control Plan is provided in Appendix O. 
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5.2 Run-on and Run-off Control System Plan 

A Run-on and Run-off Control System Plan was initially created for the Landfill in October 2016 
with a 5-year revision completed in October 2021.  The Run-on and Run-off Control System Plan 
was developed in accordance with 40 CFR 257.81, which is substantially consistent with 
s. NR 514.07(10)(b).  Discussion of construction procedures and schedule of the run-on and run-
off control system components is detailed below.  As noted in Section 3.4, the storm water 
management system was designed to a 100-year, 24-hour storm event at the time of design.  The 
design exceeds the current 25-year, 24-hour storm event required by s. NR 504.12(2)(a).  

The run-on and run-off control system components are constructed incrementally as the Landfill 
is constructed and final cover is placed.  The currently constructed components were built to the 
site specifications with construction oversight directed by a professional engineer licensed in the 
State of Wisconsin during the previous liner and final cover construction events.  Construction 
documentation reports associated with these construction events were prepared, submitted to the 
WDNR, and approved by the WDNR (Appendix B).  Because the timing of construction events 
is based on the filling rate of the Landfill, a definitive schedule for the construction of the system 
components is not practicable.  Construction of these components will be consistent with the 
previous construction at the Landfill.  These system components are summarized below:  

• 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.  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.  

The run-on control system components are constructed incrementally during both the liner 
construction and final cover construction.  Temporary systems are used at the limits of the 
construction event to assist in the run-on control system until the remainder of the 
component is completed.  The entirety of the run-on control system components will not 
be completed until Cell 4B is constructed and final cover has been placed over the Landfill.  
With the construction of Cell 4B, the final sedimentation basin will be developed along with 
the remainder of the perimeter berms and ditches.  Final cover system components 
(diversion berms, downslope flumes, etc.) will continue to be installed as the final cover is 
constructed.  

• The run-off control system consists of the leachate collection and handling system in 
conjunction with cell delineation berms and perimeter berms designed to prevent contact 
surface water run-off from the active portions of the Landfill.  Contact surface water is 
managed as leachate.  The leachate collection system transfers leachate from the active 
cells to an underground leachate storage tank located near the ash processing facility, 
where it is transferred into tanker trucks and transported to a licensed wastewater 
treatment facility.  

The run-off control system components are constructed with the development of the 
individual landfill cell liners.  The remaining portions to be constructed are associated with 
the leachate collection system located within Cells 4A and 4B. 

The Run-on and Run-off Control System Plan is provided in Appendix K.  
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5.3 Closure Plan 

The Closure Plan for the Landfill was created in October 2016 and revised in December 2022.  
The Closure Plan details how the Landfill will be closed and the steps required to close the Landfill 
while satisfying the regulations set forth by s. NR 514.07(10)(c), and applicable portions of 
s. NR 506.083. The Closure Plan is provided in Appendix P.  Closure of the Landfill is briefly 
summarized below and detailed in Section 3.3 of this Plan Modification. 

Closure of the Landfill will occur by leaving the waste in place.  The Landfill will be closed using 
the composite final cover system as detailed in Section 3.3.1.  This design was approved by 
WDNR in 2001 Plan of Operation Conditional Approval with a modified design approved through 
the 2004 Plan of Operation Modification (TRC, 2004).  This design satisfies the final cover system 
requirements of s. NR 504.12(4).  

The final cover will be installed in phases as portions of the Landfill reach the design top of waste 
grades.  The largest of these phases is approximately 12.4 acres per the phasing plan presented 
in the 2000 Plan of Operation.  Closure costs, updated in 2019, reflect this closure scenario.  

The Landfill will be closed 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.  The closure of the Landfill will be completed within 6 months of 
commencing closure activities as required by s. NR 506.83(3).  It is currently anticipated that that 
closure will be initiated in 2057, as detailed in the Closure Plan.  This closure date is subject to 
change based on potential changes in volume of CCR accepted at the Landfill.   

Appendix P includes the detailed description of the closure implementation as well as a detailed 
schedule estimate for completing closure once it is initiated.  The closure schedule satisfies the 
requirements of s. NR 514.07(10)(c)(6).   

5.4 Post-Closure Care Plan 

A Post-Closure Care Plan (also known as a long-term care plan) was previously developed in 
October 2016 for the Landfill, and has been revised in conjunction with this Plan Modification.  
The Post-Closure Care Plan details the plans to maintain and monitor the Landfill after closure.  
The plan was revised to satisfy the requirements for the long-term care period of 40 years, per 
s. NR 506.084(2)(a).  The plan covers the requirements for inspection, monitoring, maintenance, 
and post-closure use for the Landfill.  The Post-Closure Care Plan satisfies the requirements set 
forth by s. NR 514.07(10)(d).  The Post-Closure Care Plan is included in Appendix Q.   

The long-term care cost estimate revised in 2019 has been updated following the revisions to 
chs. NR 500 to 520 for inclusion of the CCR monitoring requirements and is included in 
Appendix R.  
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6.0 Operations 

General site operations to be employed for efficient site performance, in accordance with 
chs. NR 506, 507, and 514 were detailed it the 2000 Plan of Operation Section 5.   

Per s. NR 514.07(10), the Plan of Operation will be updated every 10 years during the active life 
of the landfill to comply with regulations in place at the time of the update.  These updates will be 
submitted to the WDNR as plan modifications.   

In addition to those operating procedures currently initiated at the Landfill, DPC will also comply 
with the CCR related updates contained within ch. NR 506 and 507.  These primarily include 
updated record keeping and inspection and reporting requirements for CCR Landfills. 

6.1 Record keeping 

Record keeping will be the responsibility of DPC and will be performed in accordance with 
s. NR 506.17(2).  DPC will maintain a written operating record at their main office located at 
3200 East Avenue South, La Crosse, WI 54601 throughout the operating life and long-term care 
period.  The written operating record contains the plan of operation, plan modifications, 
construction documentation, department approvals, annual reports, inspection records, 
monitoring and corrective action records, notifications to the WDNR, and records of public 
comments received during a public comment period.  These documents are placed in the written 
operating record as they become available and can be submitted to the WDNR if requested.  Key 
landfill operations personnel working at the Alma Off-Site facility have electronic access to the 
written operating record. 

In addition, DPC personnel will keep records of various activities and operations occurring at the 
site, including but not limited to performance of final cover, performance of scheduled 
maintenance activities, leachate quantities, and placement of final cover.  

In addition to the written operating record, DPC also maintains a publicly accessible internet site 
titled “CCR Rule Compliance Data and Information.” (https://dairylandpower.com/ccr-rule-
compliance-data-and-information).  Information posted to the internet site is made available for at 
least 5 years following the date on which the information was first posted and is posted within 
30 days from placing the information within the operating record.  Following approval of this Plan 
Modification, this document will be placed on the internet site.  Construction documentation for 
new/lateral expansions for the existing CCR landfill will be placed on the site once completed.  In 
addition, the documentation detailed in s. NR 506.17(3)(d)(3-11) will be maintained on the internet 
site as applicable.  

6.2 Notifications 

Notifications as required by ch. 507 or 508 will be sent to the WDNR before the close of the 
business day that the notification is required to be completed.  Other notifications required in ch. 
506 will be sent to the WDNR within 30 days of placing the notification in the written operating 
record.  
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6.3 Inspections and Reporting 

DPC inspects the Landfill on a weekly basis as required by s. NR 506.20(1), and after storm 
events when rainfall volumes exceed 1 inch within 24 hours.  DPC completes inspections of the 
Landfill for appearances of actual or potential structural weaknesses or other conditions that may 
disrupt the operation or safety of the landfill.  Fugitive dust inspections are detailed in the Fugitive 
Dust Control Plan (Appendix O).  The results of the periodic inspections are logged in the 
electronic operating record at the Landfill and will be maintained for a period of at least 5 years.  
As required by 40 CFR 257.84(b), annual inspections by a professional engineer are and will 
continue to be completed at the Landfill.  The inspection will be in accordance with 40 CFR 
257.84(b) and s. NR 506.20(2). 

An annual report will be developed for the Landfill prior to January 31 of each year.  This report 
will include the annual fugitive dust control report, as detailed in Appendix O, the annual 
inspection report by a professional engineer, the annual groundwater monitoring and corrective 
action report, and the leachate pipe cleaning and inspection report as required by 
s. NR 506.07(5)(g). 
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Plan Sheet 3A: 2022 Existing Conditions Map 
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Appendix A: NR 504 and NR 514.045 Checklists 
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NR 504 Checklist 

  



Page 1 of 27

Instructions:  This checklist is intended for use by department staff for the review of landfill plan of operation, feasibility reports, or other submittals 
when determining completeness with respect to the requirements under ch. NR 504, Wis. Adm. Code. The checklist may also be used 
by applicants and submitted with a landfill plan of operation, feasibility report, or other applicable submittal to facilitate department 
review. Refer to applicable statues and codes for exact requirements. 

General Information

Facility Name:  ____________________________________________________________ Facility Identification (FID) # ______________

Facility Type: _____________________________________________________________ License/Monitoring # ____________________

Submittal Type: ___________________________________________________________

Initial Submittal: Date Received:  ____/____/____ Completeness Due:  ____/____/____ DNR Response:  ____/____/____ (Complete:  __ yes   __ no)

Addendum # __ Date Received:  ____/____/____ Completeness Due:  ____/____/____ DNR Response:  ____/____/____ (Complete:  __ yes   __ no)

DESIGN & CONSTRUCTION CRITERIA REQUIREMENTS COMPLETE? LOCATION COMMENTS
Y N NA

NR 504.04(3) LOCATIONAL CRITERIA. Are the proposed limits of filling within:
(a) 1,000 feet of any navigable lake, pond or flowage not including landfill drainage or 

sedimentation control structures?
__ yes __ no
__ If yes, was an exemption requested?

(b) 300 feet of any navigable river or stream?
__ yes __ no
__ If yes, was an exemption requested?

(c) A 100-year flood plain?
__ yes __ no
__ If yes, was an exemption requested?

Design and Construction Criteria Completeness Checklist
Chapter NR 504, Wis. Adm. Code

Revised August 2022
Waste & Materials Management 

P.O. Box 7921
Madison, WI  53707-7921



Facility Name: ____________________________ 
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DESIGN & CONSTRUCTION CRITERIA REQUIREMENTS COMPLETE? LOCATION COMMENTS 
 Y N NA   

(d) 1,000 feet of the nearest edge of the right-of-way of any state trunk highway, 
interstate or federal aid primary highway or any public park or state natural area? 

 __ yes   __ no 
 __ If yes, was a line of site study provided showing that the landfill would not be 

visible from the road, park or natural area through the use of screening and/or, 
 __ was an exemption requested? 
      Note: If waste may be visible for periods of time even with the use of screening, then an exemption 

should be requested. 

      

(e) 10,000 feet of the end of an airport runway designed or planned to be designed 
and used by turbojet aircraft or within 5,000 feet of any airport runway designed 
for and used by piston type aircraft? 

  __ yes  __no 
  Is FAA notification required? 
  __ yes  __ no 

Note:  If the proposed limits of waste filling would be within 5 miles (for expansions of an existing MSW 
landfill) or within 6 miles (for new MSW landfills, after year 2000) of the end of the runway of any 
airport used by turbojet or piston type aircraft, the applicant must provide notice to both the Federal 
Aviation Administration (FAA) and the affected airport. The report should contain all correspondence 
related to the notices including any determinations made by the FAA. 
(Ref. 49 U.S.C. § 44718(d), See FAA Advisory Circular AC 150/5200-34A, dated 1/26/2006) 

     

(f)  1,200 feet of any water supply well (i.e. public, private, irrigation or stock water 
supply wells)? 

  __ yes  __ no 
  __ was an exemption requested? 
   If yes, have the following been provided for each identified well? 
   __ well location    __ former and present well owner 
   __ well driller    __ well construction log 
  Note: Exemptions may not be granted if the above information is not provided. 

     

(g) 200 feet of a fault that has had displacement in Holocene time? 
  __ yes  __ no 

__ If yes, was an exemption requested? 

     

(h) Seismic impact zones? 
  __ yes  __ no 

__ If yes, was an exemption requested? 

     

(i) Unstable areas? 
  __ yes  __ no 

__ If yes, was an exemption requested? 

     

NR 504.04(4) PERFORMANCE STANDARDS. Will the proposed landfill cause the 
following:

     



Facility Name: ____________________________ 
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DESIGN & CONSTRUCTION CRITERIA REQUIREMENTS COMPLETE? LOCATION COMMENTS 
 Y N NA   

(a) A significant adverse impact on wetlands?  
 __ yes  __ no 

Has a practicable alternatives analysis and a wetland functional values analysis 
been completed in accordance with ch. NR 103, if a wetland will be affected by 
the proposed landfill or any noncommercial soil borrow source activity? 

 Note: See DNR wetland regulation website (https://dnr.wisconsin.gov/topic/Wetlands/permits) to help 
determine if a wetland permit may be needed per s. 281.36, Stats.     

     

(b) A take of an endangered or threatened species in accordance with s. 29.604, 
Stats? 

 __ yes  __ no 

     

(c) A detrimental effect on any surface water? 
 __ yes  __ no 
 Note: Exemptions are not granted. 

     

(d) A detrimental effect on groundwater quality or will cause or exacerbate an 
attainment or exceedance of any preventive action limit or enforcement standard 
at a point of standards application as defined in ch. NR 140? 

 __ yes  __ no 
__ Has an exemption been requested to the groundwater standards in 

accordance with ss. NR 507.29 and NR 140.28, Wis. Adm. Code?  If an 
exemption is required, does the feasibility report include: 

__ A list of the specific wells and parameters for which an exemption is being 
requested. 

__ A discussion of how the criteria listed in s. NR 140.28(2), (3) and (4) are met. 

     

(e) The migration and concentration of explosive gases in excess of 25% of the lower 
explosive limit for such gases at any time? 

 __ yes  __ no 

     

(f)   The emission of any hazardous air contaminant exceeding the limitations for 
those substances contained in s. NR 445.04 or 445.05? 

 __ yes  __ no 

     

NR 504.05 GENERAL DESIGN AND CONSTRUCTION CRITERIA.      
(1) Is the landfill designed in substantial conformance with the design criteria in ss. NR 

504.06 to 504.09? 
     

(2) Is supporting justification included for any differences from ss. NR 504.06 to 504.09?      
(3) Is the proposed operating life of the landfill between 10 and 15 years?      
    If the proposed life is not between 10-15 years is the facility exempted in s. 289.28(2), 

Stats. or the expansion of an existing facility? 
     

NR 504.06 MINIMUM DESIGN AND CONSTRUCTION CRITERIA FOR LANDFILL 
LINERS AND LEACHATE COLLECTION SYSTEMS. 

     

(1) GENERAL.      
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(a) If the landfill is proposed to accept municipal solid waste does the design 
incorporate a composite liner and a leachate collection system capable of limiting 
the average leachate head on the composite liner to 1 foot or less during 
operation and after closure of the landfill? 

     

Does the composite liner consist of the following: 
 __ An upper geomembrane component with nominal 60-mil minimum thickness 
 __ A lower component of 4 foot minimum compacted clay meeting NR 

504.06(2)(a) 

     

(2)  COMPOSITE OR CLAY LINED LANDFILLS. Does the composite liner or clay liner 
design meet the following requirements: 

     

(a) Will all clay used in liner construction meet the following specifications: 
 __ A minimum of 50% by weight passing 200 sieve 
 __ A saturated hydraulic conductivity of 1x10-7 cm/sec or less 
 __ An average liquid limit of 25 or greater with no values less than 20 
 __ An average plasticity index of 12 or greater with no values less than 10 

     

(b) Is there at least a 10 foot separation between the seasonal high groundwater 
table and the bottom of the clay liner component?  
Note: For zone of saturation landfills select NA.  

     

(c) Is there at least a 10 foot separation between the bedrock surface and the bottom 
of the clay liner component? 

     

(d) Is there a minimum 2% liner surface slope toward the leachate collection system?      
(e) Is there a minimum 4 foot thick clay component of a composite liner or a minimum 

5 foot clay liner thickness? 
     

(f)  1. Are the clay layers proposed to be constructed in the following manner: 
  __ Lift heights no greater than 6 inches after compaction 

 __ Footed compaction equipment having feet at least as long as the loose lift 
height 

 __ Disking or mechanical processing of clay to break up clods and adjust moisture 
 __ Clod size no greater than 4 inches 
 __ All compaction equipment to have a minimum static weight of 30,000 pounds 
 __ Alternative procedures or equipment proposed 

     

2. A sufficient number of equipment passes to ensure complete remolding of 
clay? 

     

 3. Is clay compaction proposed to be 90% modified Proctor density at 2% wet of 
the optimum or 95% standard Proctor density at wet of the optimum moisture 
content?  Alternately, the line of optimums method may be used. 

     

(g) Are interior sidewall slopes at a maximum of 3H:1V or at a minimum of 5H:1V?      
(h) Are clay components of the liner in adjacent phases keyed together?      
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Is the keying accomplished by excavating a minimum of 4 steps with a total width 
of spliced area measuring at least 15 feet? 

     

(3)  COMPOSITE-LINED LANDFILLS.  If the landfill is composite lined, are the following 
requirements specified in the plan of operation: 

     

(a) Is the geomembrane specifically formulated for waste containment purposes?      
 Is the nominal geomembrane thickness 60 mil or greater with no thickness below 

minimum industry accepted manufacturing tolerances? 
     

(b) Is there geomembrane protection along areas of traffic or concentrated activity 
such as sumps, sideslope risers and entry ramps? 

     

(c) For slopes in excess of 10%, will geomembrane panels be installed with panel 
seams perpendicular to the contour lines of the slope? 

     

(d) Prior to geomembrane placement, will the clay surface be prepared as follows: 
 __ Rolling and grading of clay surface to remove irregularities, protrusions, loose 

soil and abrupt changes in grade, 
 __ Free of stone, grading stakes, construction debris and contain no areas 

softened by high water content 
 __ Sufficiently dry and dense clay surface such that the construction equipment 

will not create ruts 
 __ Depressions and large cracks filled with tamped clay 

     

(e) Will the geomembranes be welded as follows: 
 __ Geomembrane panels welded by double-tracked, fusion welding machines for 

all linear seams, 
 __ Fusion welding of corners, butt seams and long repairs where possible, 
 __ Extrusion or fusion welding for all other repairs, detail work and patches, 
 __ Request for Department approval for other welding methods. 

     

(f) Will geomembrane components in adjacent phases be welded together to form a 
continuous geomembrane surface? 

     

 Will the liner extended beyond the proposed edge of waste at a phase junction be 
protected from traffic and weather? 

     

(g) Will wrinkles which are taller than they are wide be smoothed or cut out prior to 
covering with soil? 

     

 Will guidance be provided to machine operators placing soil on geomembrane by 
the use of an observer with an unobstructed view of the advancing lift of soil. 

     

(h) Are the following minimum soil thickness on geomembrane proposed before 
vehicular traffic may occur: 

 __ 1 foot for vehicles with ground pressure less than 5 pounds per square inch, 
 __ 2 feet for other vehicles equipped with tracks and floatation tires, 
 __ 3 feet or more for trucks or wheeled hauling equipment. 
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(i) In order to lessen desiccation effects, will the landfill base and the lower 10 feet of 
the sideslope be covered with a drainage blanket within 30 days after completing 
quality control and quality assurance testing? 

     

 Will the remaining sideslope be covered with either drainage material or 
geotextile to prevent damage to the geomembrane? 

     

(j) Will placement of soil over the geomembrane be performed during cooler 
temperature periods to the extent possible using methods which minimize 
wrinkling? 

     

(k) Will anchor trenches be designed and constructed around the landfill to secure 
the permanent edges of the geomembrane? 

     

 Will geomembrane be seamed completely to the edge of the panel end to 
minimize potential of tear propagation? 

     

(4) ZONE-OF-SATURATION LANDFILLS. Landfills with proposed base grades below 
the groundwater table must meet the following: 

     

(a) Is the landfill located in a fine-grained soil environment?      
(b) Does the landfill meet the requirements of sub. (2)(a), (d), (e), (f), (g) and (h) and 

the requirements under sub. (3), if the landfill will accept municipal solid waste? 
     

(c) Has an analysis been performed on the effect which groundwater may have on 
uplift of the liner and the short and long-term stability of the geomembrane 
component? 

     

 Does the analysis evaluate the effect of an underdrain or other dewatering 
system? 

     

(d) Have borings, backhoe pits or other means of exposing the subsurface soils been 
proposed on a 100-foot grid to a minimum 5 foot depth below the subbase grades 
of the liner?  

     

Are all granular or silty soils detected within this 5 foot depth proposed to be 
removed? 

     

(5) LEACHATE COLLECTION SYSTEMS. The leachate collection system must   
incorporate the following design features: 

     

(a) Does the leachate collection system design include the following features: 
   __ A leachate collection system included in each horizontal phase, 
 __ Leachate routed to the landfill perimeter in the most direct manner possible, 
 __ Limit average leachate head on the liner to 1 foot or less, 
 __ Limit maximum leachate flow distance to the perforated collection pipe to 130 

feet. 

     

(b) Is the slope on the leachate collection pipe a minimum of 0.5%?      
(c) Is the minimum diameter of all leachate collection pipes 6 inches?      
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 Are all collection pipes proposed to be Schedule 80 PVC pipe or an approved 
substitute? 

     

(cm) Are the proposed pipe fittings for use with PVC and HDPE pipe secured to the 
leachate collection pipe as follows: 
__ PVC fittings and pipe solvent-welded 
__ HDPE fittings and pipe fusion welded 

     

(d) Do the leachate collection trenches conform to the following: 
 __ Rectangular leachate collection trenches for clay liners 
 __ V-trenches with a maximum 18 inches depth and 3H: 1V sideslope for 

composite liners 
 __ V-trenches smooth-drum rolled prior to placement of the membrane 

     

(dm) __ Is a geotextile with a weight of 12 oz/yd2 used to line the trench base and 
sidewalls and is it placed directly over the geomembrane 

 __ Does the design show that the geotextile does not overlap across the top of 
the trench. 

puncture strength, used to demonstrate the resistance to damage from the 
aggregate to be placed over the geotextile? 

     

(e) Does the leachate collection pipe trench backfill conform to the following: 
 __ Uniformity coefficient of less than 4, 
 __ Maximum particle diameter of 1 ½ inches, 
 __ Maximum of 5% passing the number 4 sieve, 
 __ Rounded to subangular gravel, 
 __ Minimum 4 inches bedding depth before installation of leachate pipe, 
 __ Minimum 6 inches of granular material above the pipe, and an additional 12 

inches of material mounded above the trench, 
 __ Graded soil filter or geotextile to minimize migration of drainage blanket into 

the trench, in cases where particle size of the bedding is significantly less than 
the collection trench bedding 

 __ No use of limestone and dolomite as trench backfill.  
__ If limestone and dolomite are proposed for use as trench backfill, does the 
plan of operation address that there is no other suitable material reasonably 
available?   

     

(f) Have the sand and gravel sizes and geotextile and pipe openings been analyzed 
for the control of piping of soil materials and have the materials been chosen to 
achieve a stable and self-filtering structure under all conditions of leachate flow?  

     

(g) Do leachate collection lines have cleanout access on both ends of pipes?      
 Does each leachate collection line have a maximum distance of 1,200 feet from 

the end of one cleanout to the toe of the opposite slope? 
     



Facility Name: ____________________________ 

Page 8 of 27 

DESIGN & CONSTRUCTION CRITERIA REQUIREMENTS COMPLETE? LOCATION COMMENTS 
 Y N NA   

(h) Are there no vertical liner penetrations due to leachate lines, manholes and other 
engineering structures? 

     

 For clay lined landfills, are liner penetrations limited to leachate transfer lines in 
the horizontal direction only? 

 For composite lined landfills, are there no liner perforations? 

     

(i) Is a 4'x4', 5 foot thick, anti-seep collar placed around any leachate transfer line 
penetrating the clay liner? 

     

(j) Is the composite lined landfill designed with a sump and sideslope riser meeting 
the following requirements: 

 __ 1. Sump volume and pump capacity sized to accommodate an annual leachate 
collection rate of 6 inches taking into account the potential for solids to build up 
over time.  

 __ 2. Sump base protected with polyethylene plate or other acceptable means 
and placed prior to sideslope riser and backfill installation. 

 __ 3. Leachate discharge pipe between the sideslope riser and the tank installed 
with valves to prevent backflow into the waste disposal area. 

      __ 4. Sideslope riser pipe has a minimum diameter of 18 inches and geometry at 
the junction of the sump and sidewall to assure passage of the pump and 
hardware and assure correct positioning of the intake of the pump. 

      __ 5. The area of the sump and depth of gravel fill are sized to allow remedial 
installation of access and hardware for removal of leachate if the sideslope riser 
and pump system fail.  

     

(k) Are gravity lines transporting leachate out of the landfill constructed with valves 
for flow control, and are the valves compatible with the leachate and operable 
from the ground surface? 

     

(l) Are all leachate lines located outside the landfill double-cased or in an approved 
secondary containment? 

     

 Are all leachate transfer lines proposed to be pressure tested prior to use?      
 Is the upslope end of secondary pipe sealed and the downslope end open to 

drain into the manhole? 
     

(m) Are all leachate transfer lines, manholes, lift stations and other structures outside 
the waste limits designed to meet the following: 

 __ Designed as shallow as practical, and as far from the waste limits as possible 
so repair of these devices would not infringe on the landfill cover or liner systems 

 __ Constructed above the seasonal high groundwater table. 
 __ If not constructed above the water table, is it not technically feasible to do 

so and does the design meet the requirements of (l) above. 
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(n) Are leachate collection tanks and manholes designed with the following: 
 __ Secondary containment to prevent leachate discharge to ground and surface 

water 
 __ Means to monitor the tank or manholes for leaks within the secondary 

containment  
 __ If no, is an alternative method proposed? 

     

(o) Are the leachate tanks designed to: 
 __ Contain leachate volume generated over a 4 day period, 
 __ Withstand the soil and liquid loads encountered during installation and use 
 __ Follow the consultant and manufacturer installation instructions. 

     

(p) Does the leachate loadout station design contain the following: 
 __ Measures to prevent accidental leachate discharge at the loadout from 

entering ground or surface water, 
 __ A loadout station paved and sloped to a catch basin to direct all spills to a 

catch basin. 

     

(q) Are leachate and gas system manholes and enclosures vented and do they have 
controlled access? 

     

 For landfills designed with active extraction, are manholes and enclosures 
designed to minimize air intrusion? 

     

(r) Are all pumps, valves and meters designed to be controlled and operated from 
ground surface? 

     

(s) Are all leachate and groundwater collection systems designed to monitor the 
liquid volume removed? 

     

(t) Is there a minimum one foot thick granular drainage blanket placed on top of the 
geomembrane for a composite liner or on top of the clay component of a clay liner 
which contains the following elements: 

 __ no more than 5% passing 200 sieve 
__ If the granular layer contains gravel  certified needle free 
minimum 12 oz/yd2 nonwoven geotextile below the drainage blanket 

     

(tm) __ Hydraulic conductivity (at anticipated field density) equal to or greater than 1 
cm/sec for sites that accept any amount of MSW or 1x10-2  cm/sec for landfills that 
do not accept MSW   
 __ Was the gradation of the drainage blanket (and associated hydraulic 
conductivity) selected to maintain the maximum head in the drain within the drain 
thickness? 

     

(u) If the major horizontal clay lined phase is above the saturated zone, is each 
phase designed with collection basin lysimeter (except for composite lined 
landfills)? 
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(6) ADDITIONAL REQUIREMENTS FOR LANDFILLS WITH EXTENDED COLLECTION 
LINES. Landfills with leachate collection lines that exceed 1,200 feet and will accept 
MSW must meet the following: 

     

(a) Do any leachate collection lines exceed 1,200 feet when measured from the end 
of each cleanout to the toe of the opposite slope?   
Will the landfill accept MSW? 
If no, check NA for (b) through (f) below. 

     

(b) Is the maximum length of each leachate collection line 2,000 feet or less from the 
access point at one end to the toe of the opposite slope? 

     

(c) Is the slope on the leachate collection pipe a minimum of 0.5% after accounting 
for primary and secondary settlement of the subgrade? 
Note:  The minimum design slope is selected following computation of 100% of the primary and 
secondary consolidation settlement beneath the facility, which includes, as applicable, in-situ soil, 
added geologic material structural fill material, and compacted clay liner. Secondary settlement shall 
be calculated using a 100-year timeframe.  

     

(d) Is the pipe bedding material composed of course, uniform gravel with hydraulic 
conductivity greater than or equal 1 cm/sec?   
Note: This requirement is in addition to meeting the other requirements of s. NR 504.06(5)(e). 

     

(e) Has the maximum anticipated construction, operation and post-closure 
overburden loads over the leachate collection piping been calculated and used in 
selecting pipe material and wall thickness?   
__ Were the calculations based on a 6 inch pipe diameter and appropriate in-field 
consolidated density? 

     

(f)  Have all components of the leachate collection system incorporated the following 
design features: 
__ prefabricated or smooth sweep bends with a minimum radius of 10 pipe 
diameters 
__ pipe alignments that minimize horizontal and vertical alignment changes for 
the entire pipe length 
__ elimination or minimization of obstructions which impose drag on pipe cleaning 
jetter hose or nozzles 

     

(7) COMPOSITE-LINED LANDFILLS USING GCLs.      
Is GCL proposed for use in a composite liner?   
If no, indicated NA for the following and (a)  (c). 

     

Does the landfill accept only non MSW waste?  
Or if it accepts MSW will the GCL be placed over the 4 foot clay liner?   
If yes to either, the design must meet the requirements of (a)  (c). 
If no to both, then GCL may not be used as proposed. 

     

(a) Has the hydraulic performance of the GCL been assessed by use of compatibility 
testing? 
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(b) Does the GCL meet the specifications of NR 504.07(4)(a)1 to 11?      
(c) Is the GCL underlain by a soil barrier layer a minimum 2 feet thick and meets the 

specifications of NR 504.07 (4)(a) 12. To 17.  
     

NR 504.07 MINIMUM DESIGN AND CONSTRUCTION CRITERIA FOR FINAL COVER 
SYSTEMS. 

     

(1) GENERAL.       
(a) Is the final cover system designed to? 
 __ Minimize leachate generation by limiting the amount of percolation through the 

cap
 __ Reduce landfill maintenance by design of compatible surface slopes and 

vegetation 
 __ Account for differential settlement and other stresses on the capping layer 
 __ Minimize freeze-thaw effects and desiccation of clay capping layer 
 __ Provide for removal of leachate and venting of gas from landfills accepting 

wastes with high moisture content or that which is readily biodegradable 

     

(b) Does the final cover system meet the requirements of subs. (2) to (9) below 
unless it is established (to the satisfaction of the department) that portions of final 
cover system are not needed based on proposed waste type and design? 

     

 Is the geomembrane component included in the final cover design unless this is 
proposed to be an exclusively high volume industrial, or other landfill that does 
not accept municipal solid waste and is not composite lined? 

     

(c) If the landfill is designed with a composite liner, is it also designed with a final 
cover system meeting subs. (2) to (9) below? 

     

(d) Does the landfill accept papermill sludge or other industrial solid wastes with high 
water contents and low strength? 
Will the strength of the waste prohibit the type of cover system specified in this 
section (subs. (2) to (9))? 
If yes, an alternate final cover system may be proposed. 

     

(2) GRADING LAYER.      
 If this is a municipal solid waste landfill, does the design include a 6 inch grading 
layer above the final waste elevation? 

     

(3) SUPPORT LAYER AND LOW-STRENGTH WASTES.      
 If the landfill accepts industrial wastes with high water content and low strength, does 
the design include a support layer for stabilization, reinforcement and removal of 
leachate and gas? 

     

(4) CLAY CAPPING LAYER.      
__ Does the landfill design include a two foot clay cap that meets the specification of 

NR 504.06(2)(a) listed below? 
__ A minimum of 50% by weight passing 200 sieve 
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__ A saturated hydraulic conductivity of 1x10-7 cm/sec or less 
__ An average liquid limit of 25 or greater with no values less than 20 
__ An average plasticity index of 12 or greater with no values less than 10 
__ Will the clay capping layer be constructed according to NR 504.06(2)(f)? 

(a) If the two foot clay cap is replaced with a GCL and 2 foot soil barrier layer, does it 
meet the following: 
__ 1. GCL consist of a layer of bentonite clay between 2 geotextiles 
__ 2. GCL will be covered with a geomembrane the same day it is placed and in 
dry conditions 
__ 3. GCL will be installed in a relaxed condition, free of tension or stress 
__ 4. Adjoining panels of GCL have a minimum 6 inches overlap on longitudinal 
seams and a minimum 20 inches of overlap on panel end seams 
__ 5. Irregular shapes, cuts or tears in the GCL are covered with a GCL patch 
with a minimum 12 inch overlap 
__ 6. A seal of loose bentonite granules will be placed in seam overlaps at a 
minimum rate of 1 quarter pound per linear foot of seam for all seams  
__ 7. Loose bentonite or bentonite amended soil will be placed at all patches and 
penetrations 
__ 8. GCL panels are certified needle-free through magnetic and metal detection 
tests 
__ 9. GCL will be placed in direct contact with a soil barrier layer 
__ 10. Vehicle traffic on subgrade of GCL and on GCL will be restricted to 
minimum weight and number of machines to deploy GCL and geomembrane; 
vehicles operated to minimize damage to subgrade, GCL and geomembrane; 
deployment methods selected to prevent tearing or coming out of fibers of the 
GCL 
__ 11. Soil cover placement over the geosynthetics will be completed in the same 
construction season as the geosynthetic construction  
__ 12. Soil barrier layer will consist of fine-grained soil or a well graded sandy soil 
with fines, meeting USCS soil types ML, CL, CH, SM, or SC or dual -symbols 
classifications of these soils, with 25% by weight passing P200 sieve; upper one 
foot will have maximum particle size of 2 inches and lower one foot will have 
maximum particle size of 4 inches 
__ 13. Soil barrier layer will be compacted in lift heights of no greater than 12 
inches after compaction using footed compaction equipment with feet at least 6 
inches long; each lift will be disked to break up clods; clods no greater than 4 
inches 
__ 14. Soil barrier layer will be compacted to ensure complete remolding of soil 
with equipment having a minimum static weight of 30,000 pounds 
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__ 15. Soil barrier layer will be compacted to 90% modified or 95% standard 
Proctor density or greater at a moisture content at or wet of optimum 
__ 16. Each lift of will be keyed into clay or soil barrier layer soils in adjacent 
phases to form a continuous seal; steps will be a minimum width of 2 feet and 
there will be a minimum of 2 steps 
__ 17. The surface of the top lift will be graded or compacted to be smooth and 
firm and will be inspected for removal of course grave, cobbles and debris prior to 
placement of GCL 

(b) For industrial waste landfills that predominantly accept compressible wastes or 
wastes with high water contents and low strength, will the landfill be replacing the 
clay layer with a GCL overlying a minimum one foot sand layer?  
If yes, will the gradation of the sand layer be a uniform sand selected to vent gas, 
drain leachate and provide hydration water to the GCL? 

     

(c) For industrial waste landfills that predominantly accept ash, will the landfill be 
replacing the clay layer with a GCL overlying a minimum two feet soil barrier 
layer? 
If yes, will the soil barrier layer meet the requirement of (a)13 to 17 above and will 
the upper foot of soil barrier layer meet the requirements of (a)12 above? 
Note: The lower foot shall be designed to provide a capillary break between the ash and the upper 
one foot of soil barrier layer.  

     

(d)  If the lower one foot of the clay layer is replaced with a one foot of foundry green 
sand system sand, will the sand meet the following: 
__ Bentonite content of greater than 6% 
__ Liquid limit of greater than 20 
__ Plasticity index of greater than 6 
__ Hydraulic conductivity of less than 1X10-7 cm/sec 
__ Compaction of 90% modified or 95% standard Proctor density or greater at a 
moisture content at or wet of optimum 

     

(5) GEOMEMBRANE LAYER.       
If a geomembrane layer is proposed, does it meet the requirements of NR 
504.06(3)(c) to (j) and the following: 

     

(a) Nominal geomembrane thickness 40 mils or greater, and no thickness 
measurements below accepted industry tolerance 

     

(b) Geomembrane installed in direct contact with the clay capping surface      
(c) Geomembrane penetrations fitted with prefabricated collar or a plate welded at the 

angle of final cover slope, which allows for differential settlement of waste without 
damage to the membrane seal 
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(6) DRAINAGE ROOTING ZONE LAYER. Does the design include a drainage and 
rooting zone layer over the geomembrane or the clay cap that meets the following 
requirements: 

     

A minimum thickness of 2.5 feet and is not densely compacted      
(a) Drainage layer is designed to be placed immediately above the capping layer and 

consists of a 1-foot sand layer with a min. hydraulic conductivity of 1x10-3 
cm/sec., or a geosynthetic drain layer of equivalent or greater transmissivity, 
including: 
___ Design includes an analysis which demonstrates whether the maximum head 

in the drain layer will be confined within the thickness of the drain,   
___ Drain calculations include infiltration rates based on saturated characteristics 

of the topsoil and rooting zone, and 
___ Drain calculations include hydraulic gradient of one through the topsoil and 

rooting zone.  

     

(b) A perimeter drain pipe at the low end of all final cover sideslopes with the 
following design elements: 
__ Drain pipe surrounded by a minimum of 6 inches of gravel or sand having a 
minimum hydraulic conductivity of 1x10-2 cm/sec 
__ Drain pipe sloped to outlets spaced 200 feet apart unless different spacing is 
supported by modeling 

     

(7) TOPSOIL.      
__ Is a minimum of 6 inches of topsoil included over the cover layer? 
__ Is fertilizer and lime addition proposed per section 630, WDOT or other spec.? 

     

(8) REVEGETATION.      
__ Is seed type and fertilizer based upon type and quality of topsoil, and compatibility 

with the native vegetation and final use? 
__ Is seed mix and application rates per section 630 WDOT specifications unless the 

department approved different seed mix and application rates? 
__ Are fertilizer and mulch application rates specified? 

     

(9) FINAL USE.      
(a) Is final use compatible with the final cover system?       
(b) Are the following activities prohibited when landfill is no longer in operation? 
__ Use of waste disposal area for agricultural purposes 
__ Establishment or construction of any buildings over the waste disposal areas 
 __ Excavation of final cover or any waste materials 

     

NR 504.075 SOIL BORROW SOURCES.      
(1) GENERAL.      
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Is the soil borrow source being developed for the purpose of construction, operating 
or closing a landfill? 
If yes, this section applies. 
Note: Written approval from the department shall be obtained prior to initiating soil borrow activities at any 
borrow source subject to these requirements.  

     

(2) EXEMPTIONS. The following activities are exempt from the requirements of this 
section: 

     

(a) __ The production of processed aggregate products. 
__ Excavation of soils from construction projects off of the landfill property and 
not being used for compacted clay liner or capping layer, soil barrier layer, 
leachate collection layer or final cover drain layer? 

     

(b) Is the soil borrow source within the proposed or approved limits of filling for a 
landfill?  If yes, then the landfill is not subject to the requirements of subs. (3) 
and (4)(b).  

     

(3) INITIAL SITE INSPECTION.      
Does the report include a copy of  for each 
proposed borrow source? 

     

(4) LOCATIONAL INFORMATION.      
(a) Does the submittal describe the following: 

__Total acreage            __ Ownership 
__ Location (¼-¼ section)     __ Present land use 
__ Transportation routes     __ Any access restrictions 
__ Travel distance to and from landfill 

     

(b) Does the submittal include the following: 
__ Surface water drainage patterns 
__ Significant hydrologic features (surface waters, springs, drainage divides and 

wetlands)    
__ Areas of special natural resource interest (critical habitat or state/local natural 

areas) 
__ Historical/archaeological areas within and adjacent to proposed limits of 

excavation 

     

(5) FIELD AND LABORATORY INVESTIGATIONS FOR CLAY BORROW SOURCES 
AND SOIL BARRIER LAYER SOURCES.  

     

Does the submittal for soil borrow sources include field and laboratory investigations 
to define the physical characteristics of any clay borrow source or soil barrier layer 
source designated to be used for a liner or final cover?   
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Has an alternate geotechnical investigation program been approved by the 
department in writing prior to the field and laboratory investigation? __ yes __ no 
If yes, does the report include a copy of and justification for any approved 
alternative geotechnical investigation program? 
Note:  An alternative geotechnical investigation program may be submitted in cases where previous 
information exists regarding the proposed soil borrow source.  

     

(a) Have the required number of test pits or borings been completed on a uniform 
grid pattern across the proposed borrow source(s)? 
__ 10 test pits/borings for the first 5 or less acres  
__ 1 additional test pit/boring for each additional 3 or less acres 
__ Proposed acreage of proposed borrow source(s)  
__ Number of test pits/borings required 
__ Number of test pits/borings made 
__ Have logs identifying geologic origin, testing results, USCS classification, and 

visual description of each major soil unit encountered also been included? 

     

(b) Does the report include Atterberg limits and grain size analyses to 0.002 mm 
particle size for 2 samples from each test pit/boring? 

     

(c) Does the report include the relationship of water content to dry density using 
either the modified or standard Proctor method (curves must be developed with 
a minimum of 5 points) for 1 sample from each major soil unit and no fewer than 
3 samples for uniform clay deposits? 

     

(d) Does the report include laboratory hydraulic conductivity test results for each 
sample used to develop the Proctor curves? 

     

(6) STOCKPILING.      
Does the report include discussion of segregating stockpiled soils by USCS soil 
type, soil gradation, Atterberg limits and compaction specifications? 
Note:  Stockpiling of soils obtained from clay borrow sources and soil barrier layer sources for landfill liner 
of final cover construction shall be conducted in an organized manner that minimizes mixing of dissimilar 
soil types. Soils from differing sources may not be commingled unless soil properties are similar. 

     

(7) DATA PRESENTATION FOR ALL CLAY BORROW SOURCES AND SOIL 
BARRIER LAYER SOURCES. Does the submittal for soil borrow sources for clay 
and soil barrier layers include the following? 

     

(a) Calculated volume of soil needed and the volume of acceptable soil available      
(b) Property boundaries and test pit/boring locations on a topographic map (scale: 

borrow 
source 

     

(c) Isopach map showing thickness of acceptable soil      
(d) Description of methods for separating acceptable soil from unacceptable soil      

(e) Proposal for maintaining drainage and sedimentation control      
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(f) All data from the testing program      
(8) DATA PRESENTATION FOR OTHER BORROW SOURCES. Does the submittal for 

soil borrow sources other than those used for clay and soil barrier layers include the 
following? 

     

(a) Property boundaries shown on a 
a minimum of 500 feet beyond the proposed borrow source 

     

(b) Proposal for drainage and sedimentation control      
(9) STORMWATER MANAGEMENT.      

Does the submittal for a soil borrow source include a stormwater management plan 
that complies with the requirements of s. NR 504.09(1)(a) to (f) and (h) to (j), unless 
the borrow source is subject ot other permits with equivalent authority and 
requirements, such as a stormwater discharge permit or non-metallic mining 
reclamation permit? 

     

(10)  RECLAMATION OR BORROW SITES.      
(a) Does the report include reclamation plans for borrow sources on the landfill 

property that include the following: 
__ post-mining land use that is integrated with the existing and proposed 
drainage 
__ surface water discharge requirements 
__ grades and final use of the landfill 
Is the reclamation plan consistent with NR 135.06 to 135.12? 

     

(b) For soil borrow areas not on landfill property, is the reclamation plan consistent 
with NR 135? 
If required, has a reclamation plan been submitted and a nonmetallic mining 
reclamation permit been received from the appropriate regulatory authority? 

     

(11)  OTHER REQUIRMENTS.      
(a) If the proposed clay borrow source(s) contains less than a five foot, but greater 

than 2 foot uniform clay thickness, does the report contain a construction 
methodology and documentation procedure to ensure the liner meets the soil 
index property requirements of s. NR 504.06(2)(a)? 

     

(b) Does the report include a description of measures to be taken to comply with 
wetlands protection requirements, runoff and sediment controls and surface 
water discharge permit requirements and to minimize effects on areas of special 
natural resource interest and historical or archaeological areas within and 
adjacent to the proposed limits of excavation? 

     

NR 504.08 MINIMUM DESIGN AND CONSTRUCTION CRITERIA FOR LANDFILL 
GAS EXTRACTION SYSTEMS. 

     

(1) GENERAL.      
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If the landfill has the potential to generate landfill gas, is the landfill designed to 
prevent the migration of explosive gases generated by the waste? 

     

(2) ACTIVE GAS EXTRACTION AND TREATMENT. Does landfill design include an 
active gas recovery system which includes the following features: 

     

(a) Vertical gas extraction wells with a maximum 150 foot radius of influence per well 
with lesser radii of influence on wells near the perimeter 
Note:  The radii of influence of adjacent wells shall overlap. Alternate well spacings may be proposed if 
site specific data is obtained through performance of pump tests.  

     

(b) Vertical gas extraction wells extending to 10 feet above the leachate collection 
system, and installed in 36 inch diameter boreholes 
Note: An exemption may be proposed to allow for placement of gas extraction wells closer to the 
leachate collection system.  

     

(c) The pipe in the boreholes are a minimum 6 inch diameter, Schedule 80 PVC or an 
approved equal 

     

(d) The lower 2/3 to 3/4 of the pipe in the borehole is slotted or perforated pipe      
(e) Backfill around slotted pipe is one inch to 1 ½ inch washed stone and the top 10 

feet of the borehole is sealed 
     

(f)  Each gas extraction well has a flow control valve and sampling port      
(g) The header system is looped to allow alternate flow paths for the gas      
(h) A minimum slope of 2% for header pipes over the waste      
(i) Polyethylene is used for the header and lateral pipes      
(j) The blower, header and laterals are sized such that a minimum vacuum of 10 

inches of water column is available at the well furthest from the blower 
     

(k) A drip leg or equivalent is installed immediately before the blower while preserving 
suction at the wells under maximum operating vacuum 

     

(l)  All condensate and gas transfer piping outside waste limits are encased in 2 feet 
of clay, double-cased pipe or another approved secondary containment 
If the piping is not encased is the proposed system designed with multiple drip 
legs within the landfill where the bulk of the condensate has been removed? 

     

(m) The system has the ability to collect and treat all condensate, measure volumes 
and collect samples 

     

(n) A flare designed to meet the requirements of ch. NR 445      
(3) GAS MONITORING WELLS.      

__ Does the design provide at least one gas monitoring well on each side of the 
landfill? 
__ Will the wells be constructed per NR 507.11? 

     

(4) PASSIVE GAS EXTRACTION SYSTEMS. If the landfill accepts only industrial waste 
with the potential to generate gas and which does not use an active gas extraction 
system, is a passive gas venting system proposed which includes the following: 
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__ A design that allows gas venting from the entire landfill surface? 
__ An analysis to determine vent trench spacing for an effective system and to ensure 

compliance with ch. NR 445 limits for hazardous air contaminants 
__ A continuous 1 foot layer of granular soil placed under the capping layer with a 

minimum hydraulic conductivity of 1x10-3 cm/sec   
Note: This layer may be part of the support layer required in s. NR 504.07(3). 

__ A series of flexible, perforated pipes connected to a series of outlets 

     

NR 504.09 STORM WATER MANAGEMENT AND MISCELLANEOUS DESIGN AND 
CONSTRUCTION CRITERIA FOR LANDFILLS. 

     

(1) STORM WATER MANAGEMENT.      
(a) Are drainage ditches, structures and sedimentation basins proposed to be 

constructed during the initial stages of site construction to control runoff and limit 
entrained sediment from reaching surface water bodies? 

     

(b) Are the following concepts incorporated in the design of the temporary and 
permanent erosion and sediment control measures: 
__ Scheduling of grading and construction to minimize soil exposure 
__ Retention of existing vegetation whenever feasible  
__ Seeding and mulching of disturbed areas 
__ Diversion of runoff away from disturbed and active fill areas 
__ Minimization of runoff velocities 
__ Designing drainageways and outlets to handle concentrated and increased 

flows 
__ Trapping of sediment on-site 
__ Inspection and maintenance of runoff control structures 

prevention plan 
(SWPPP) with the plan of operation. The SWPPP may address the items listed above, in addition to 
storm water or surface water monitoring for the facility.  

     

(c) Are the calculations required in pars. (d), (e) and (f) performed for the period in the 

would result in the greatest runoff volume? 

     

(d) Are all temporary and permanent storm water control structures designed to 
accommodate peak flow rates from a 25 year, time of concentration storm event? 
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(e) Are the storm water management features designed to accommodate the 
following: 

 __ Temporary and permanent sediment controls are designed to settle the 
0.015mm particle size for all storms up to and including the 25 year, 6 hour event? 

 __ The sedimentation basin surface area is based upon the average rainfall 
intensity over the 25 year, 6 hour event? 

 __ The principal spillway and outlet protection for the sedimentation basin is 
designed to pass a 25 year, time of concentration storm event? 

 __ The emergency spillway for the sedimentation basin is designed to pass a 100 
year, time of concentration event? 

 __ The sedimentation basin dewatering structure is designed to drain the basin in 
less than 3 days 

 __ A design analysis documenting compliance with the above is included 

     

(f) Is storm water diverted from active fill and borrow areas to sediment control 
structures? 

     

(g) Are the containment berms around active fill areas designed to comply with the 
following: 

 __ Control and collect runoff from a 25 year-24 hour storm event 
 __ Containment analysis is based upon the volume of liquid generated from areas 

with exposed waste and areas with daily cover 
 __ Storm water in contact with active fill areas will be treated as leachate  

     

(h) Are storm water drainage ditches, structures and sedimentation basins designed 
to discharge along the existing drainage patterns capable of accepting anticipated 
flow volume?   

     

(i) Has an analysis been performed to determine the amount and velocity of runoff 
prior to landfill development and to document compliance with above requirement? 

     

(j) Does storm water diversion and construction at the landfill minimize impacts on 
adjacent property? 

     

(j) Do storm water management features comply with other applicable requirements 
such as those of, but not limited to, ch. NR 103 and ch. 30, Stats., permits? 
Note: The design should also comply with NR 151 storm water requirements.  

     

(2) MISCELLANEOUS.      
(a) Is a method of controlling any dust or windblown debris included in the design?      
(b) Is access restricted through fencing, natural barriers or other methods?      
(c) Are all access roads, including those in the active area, designed for all weather 

operation? 
     

(d) Are all access roads used by highway vehicles designed with less than 10% 
grade? 
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 Is the intersection of the landfill access road with an existing highway designed 
with sufficient sight distance and minimize traffic interference? 

     

(e) intentionally left blank      
(f) Is a minimum 100 foot separation distance between the fill limits and the adjacent 

property line, and a minimum 50 foot distance from landfill excavation or berm and 
the adjacent property line maintained (excluding storm waste diversion 
structures)? 

     

(g) Is the landfill designed such that final waste grades are reached as soon as 
possible and open refuse filling area is minimized? 

     

(h) Are the final slopes designed to be no less than 5% and no greater than 4H:1V, 
except for papermill sludge sites which may have a max.6H:1V final slope for 
papermill and wastewater treatment sludge landfills? 

     

(i) Are a minimum of 2 leachate headwells proposed per major horizontal phase?      
(j) Is a weight scale supplied (if proposed as a municipal solid waste landfill)?      
(k) Is the landfill designed with properly protected, permanent horizontal and vertical 

control benchmarks, and are the elevations tied to USGS datum and horizontal 
control referenced to property boundary? 

     

NR 504.095 DESIGN CRITERIA FOR LANDFILLS THAT RECIRCULATE LEACHATE      
(1) GENERAL. Leachate recirculation systems shall be designed to meet the following 

requirements: 
     

(a) Is the MSW landfill designed with a composite liner and leachate collection 
system meeting the requirements of NR 504.06? 
If no, leachate recirculation may not be approved.  

     

(b) Is the leachate recirculation limited to areas of the landfill where the leachate 
collection drainage blanket has a hydraulic conductivity of 1cm/sec or greater? 
Note: The department may approve leachate recirculation in existing cells with lower permeability 
leachate collection blankets, provided that the operator can demonstrate that the maximum leachate 
head on the liner can be maintained at less than 12 inches and that the recorded leachate head has 
not exceeded 12 inches in the past.  

     

(c) Is the leachate recirculation limited to areas of the landfill which are connected to 
the active gas extraction systems where the system is cabpable of collecting the 
additional gas expected?   
Note:  Active gas extraction shall commence in those areas no later than the initiation of leachate 
recirculation.  

     

(d) Is the leachate recirculation distribution system more than 100 lateral feet from 
the exterior sideslope final grades? 

     

(e) Will there be a minimum depth of 20 feet of waste maintained between the 
landfill base and the lowest point of leachate distribution? 
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(f) Do the operating controls and instructions for leachate recirculation address the 
following: 
__ All weather and seasons of operation 
__ Cessation of leachate recirculation upon discovery of seeps, excessive 
pressures within the waste mass, saturated conditions within the waste mass, 
inadequate shear strength of the waste mass or other conditions indicative of 
instability? 

     

(2) SURFACE APPLICATION.      
(a) Is the leachate distribution system designed so no leachate is introduce into the 

waste in a manner that causes ponding or surface runoff of leachate (No open 
surface trenches or ponds)? 

     

(b) Is the leachate distribution system designed to minimize evaporation of the 
leachate and volatilization of compounds in leachate? 

     

(3) VERTICAL DISTRIBUTION SYSTEMS.      
(a) Are the wells designed for leachate recirculation and gas extraction?       
(b) Is the well spacing based on the leachate flow rates, pumping characteristics, 

permeability of the waste mass, and ability of the waste to accept liquid without 
being pressurized? 

     

(c) Are the leachate distribution wells designed with a surface seal to control odors 
and landfill gas? 

     

(d) Are the pumping pressures and pumping intervals for the wells designed to 
prevent surface emergence of leachate? 

     

(e) Is the leachate distribution system designed to achieve a uniform distribution of 
leachate throughout the zone of influence of the wells? 

     

(f) Are the leachate distribution wells designed to also extract landfill gas?      
(4) HORIZONTAL DISTRIBUTION SYSTEMS.      

(a) Is the leachate distribution piping designed to distribute leachate consistently 
along its length? 

     

(b) Is the distribution system designed with a permeable bedding material capable 
of rapidly dissipating recirculated leachate into the waste mass? 

     

(c) Is the distribution system designed with bedding material capable of maintaining 
its structure and characteristics during the expected operation life of the system? 

     

(d) Is the distribution system designed to operate with specific distribution periods 
with landfill gas extracted in the interval between those distribution periods and 
to minimize uncontrolled landfill gas emissions? 

     

(e) Are the pumping pressures and pumping intervals for the wells designed to 
prevent surface emergence of leachate? 
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NR 504.10 ALTERNATIVE DESIGN CRITERIA FOR LANDFILLS ACCEPTING HIGH 
VOLUME INDUSTRIAL WASTES. 

     

This section applies only to landfills designed primarily for high volume industrial waste, 
wood residue and minor amounts of other waste as approved by the Department. This 
section applies to all new landfills and to the expansion of existing landfills for which the 
plan of operation was approved after February 1, 1988. This section also applies to new 
and existing CCR landfills and lateral expansions of a CCR landfill.  

     

(1) GENERAL.      
(a) Has the landfill been designed to either meet the requirements of NR 504.05 to 

504.09 or has an alternative design been proposed which meets the following 
provisions? 

     

(b) Note: If the applicant does not completed construction of the first major phase of the landfill within 2 
years from the date of the plan of operation approval, the applicant shall reapply for approval to 
construct. The department may require additional conditions or approval and require redesign of the 
landfill in accordance with state-of-the-art design criteria. 

     

(c) Does municipal waste which is generated by the process, such as manufacturing 
process packaging not exceed 10% by weight? 
Note:  If yes, then the landfill may not be subject of the design requirements of s. NR 504.05(1). 
Household and plant waste not generated as a direct result of the manufacturing process such as 
office and cafeteria waste, may not be disposed of in a landfill which does not meet the requirements 
of s. NR 504.05(1). 

     

(2) DESIGN CAPACITY.      
Does the design capacity meet NR 504.05(3)?      

(3) DESIGN CRITERIA.      
 Does the feasibility study demonstrate that the alternative design adequately protects 
the public health, welfare and the environment, and the design meets or exceeds the 
NR 504.04 location and performance standards? 
If no, then an alternative design may not be approved.    
Is the alternative design supported with the following types of information:   

     

(a) Landfill characteristics including regional and specific information on land use, 
geology, hydrology, hydrogeology and soils 

     

(b) Waste characteristics such as quantity and physical/chemical analysis of waste 
and leachate 

     

(c) Analysis of any design to control geologic/hydrogeologic conditions      
(d) Field demonstration data      
(e) Design and performance data for similarly designed and constructed landfills      
(f) Accepted scientific or engineering analysis or field studies, field plots, research, 
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(g) For new and existing CCR landfills and any lateral expansion of a CCR landfill, a 
demonstration that the alternative design meets the federal requirements located 
under 40 CFR part 257, Subpart D dated April 17,2015 (80 FR 21468), as 
amended at 83 FR 36451, July 30, 2018. 
Note: The code of federal regulations may be obtained at www.ecfr.gov. Copies of 40 CFR part 257, 
subpart D dated April 17, 2015 (80 FR 21468), as amended at 83 FR 36451, July 30, 2018 are 
available for inspection at the legislative reference bureau.  

     

NR 504.11 MINIMUM DESIGN AND CONSTRUCTION CRITERIA FOR LANDFILLS 
ACCEPTING RESIDUE PRODUCED BY BURNING MUNICIPAL SOLID WASTE. 

     

(1) APPLICABILITY. This section applies to landfills designed for residue produced by 
the burning of municipal solid waste as approved by the department. This section 
applies to all new and existing landfills.  

     

(2)LANDFILL DESIGN CRITERIA FOR RESIDUE PRODUCED BY BURNING 

MUNICIPAL SOLID WASTE. 
     

(a) If the landfill has proposed to accept municipal solid waste combustor residue that 
tests below the NR 502.13(6)(g) limits, is it a composite lined monofill cell which 
follows the following criteria: 

     

__ Does the composite liner consist of a minimum 60 mil geomembrane overlying 
a minimum 4 foot thick compacted clay liner meeting NR 504.06 specifications? 

     

__ Is the monocell designed to separately sample and collect leachate from 
residue areas? 

     

__ If an alternate design is proposed, such as a double liner, does the design 
provide equivalent protection? 

     

(b) If the landfill is proposed to accept municipal solid waste combustor residue that 
tests above the limits in NR 502.13(6)(g), does the landfill design include a double 
composite lined monofill cell which meets the following criteria: 

     

__ Is there a double composite liner with 2 separate composite liners each with a 
minimum 60 mil geomembrane liner overlying a minimum 4 foot compacted clay 
liner meeting NR 504.06 specifications? 

     

__ Is the composite liner separated by a minimum one foot (detection) layer of 
granular material? 

     

 __ Are separate leachate collection systems designed above and between the 
composite liners and is separate leachate sampling and collection from the 
detection layer possible? 

     

(c) Note:  All landfills which accept municipal solid waste combustor residue shall be approved by the 
department in accordance with s. NR 514.07 (5) prior to accepting each specific residue waste 
stream.  

     

NR 504.12 MINIMUM DESIGN AND CONSTRUCTION CRITERIA FOR CCR 
LANDFILLS 
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(1) APPLICABILITY. In addition to ss. NR 504.04 to 504.10, applicable to all landfills or 
landfills accepting high volume industrial waste, this section includes design criteria 
that are applicable to the construction of a new or existing CCR landfill or a lateral 
expansion of a CCR landfill.  

     

(2) RUN-ON AND RUN-OFF CONTROLS.  Does the submittal demonstrate that the 
CCR landfill is/will be designed, constructed, operated, and maintained with a run-off 
and run-on control system in accordance with the requirements under s. NR 
504.09(1)(f)  and (g) and all of the following: 
Note: Complete NR 504.09(1)(f) and (g) above.  

     

(a) A run-on control system that prevents flow onto the active portion of the CCR 
landfill during a peak discharge from a 24-hour, 25-year storm event. 

     

(b) A run-off control system from the active portion of the CCR landfill that collects 
and controls, at a minimum, the water volume resulting from a 24-hour, 25-year 
storm event. 

     

(3) LINER DESIGN.  
(a) Does the submittal for a new CCR landfill or a lateral expansion of a CCR landfill 
demonstrate the landfill is/will be designed, constructed, operated, and maintained 
with a composite liner that meets the requirements under s. NR 504.06(2) and (3), 
and a leachate collection and removal system that meets the requirements under s. 
NR 504.06(5). 
Note: This section does not apply to existing CCR landfills. Complete NR 504.06(2), (3), and (5) above. 

     

Is the new CCR landfill or lateral expansion of a CCR landfill constructed or 
designed with a composite liner that consists of 2 components: 

___ An uppermost component that consists of a nominal 60-mil or thicker 
geomembrane liner, 
___ A lower component that consists of a minimum 4-foot-thick layer of 
compacted clay, OR 
___ A geosynthetic clay liner (GCL) used in place of the clay liner of a composite 
liner in accordance with s. NR 504.06(7). 

Note: Complete NR 504.06(7)(a)  (c) above if a GCL is used. This includes s. NR 504.07(4)(a) 1 to 17 as 
referenced.  

     

In addition to the minimum design and contruction criteria for landfill liners and 
leachate collection systems under s. NR 504.06, does the liner and leachate 
collection system meet all of the following: 

     

1. The leachate collection and removal system is/will be designed, constructed, 
operated, and maintained to limit the leachate head level on the liner to one foot 
or less.   
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2. The leachate collection and removal system is/will be constructed of materials 
that exhibit all of the following properties: 
a. ___ Chemically resistant to the CCR and any non-CCR waste managed in 

the CCR landfill and the leachate expected to be generated. 
b. ___ Of sufficient strength and thickness to prevent collapse under the 

pressures exerted by overlying waste, waste cover materials, and 
equipment used at the CCR landfill. 

     

3. The leachate collection and removal system is/will be designed and operated to 
minimize clogging during the active life and during the long-term care of the 
landfill. 

     

4. The geomembrane component of the liner is/will be installed in direct and 
uniform contact with the compacted clay soil component. 

     

5. A liner that utilizes a GCL and soil barrier layer in accordance with s. NR 504.06 
(7) is/will be designed to have a liquid flow rate no greater than the liquid flow 
rate through 2 ft of compacted soil with a hydraulic conductivity 1 x 10^-7 
cm/sec.  The liquid flow rate comparison shall be made using the following 

media: 

 
Where: 
Q = flow rate (cubic centimeters / second). 
A = surface area of the liner (squared centimeters). 
q = flow rate per unit area (cubic centimeters / second / squared centimeter). 
k = hydraulic conductivity of the liner (centimeters / second). 
h = hydraulic head above the liner (centimeters). 
t = thickness of the liner (centimeters).  

     

(b) A new CCR landfill or a lateral expansion of a CCR landfill shall be designed and 
constructed with a subbase grade that is located no less than 5 feet above the 
upper limit of the uppermost aquifer, or shall demonstrate that there will not be 
an intermittent recurring or sustained hydraulic connection between any portion 
of the base of the CCR landfill and the uppermost aquifer due to normal 
fluctuations in groundwater elevations, including the seasonal high water table. 

Note: A new CCR landfill or lateral expansion of a CCR landfill is also required to comply with s. NR 
504.06(2)(b) or (4) for zone-of-saturation landfills. The definition of an uppermost aquifer can be 
found under s. NR 500.03(246m). 

     

(c) A new CCR landfill or a lateral expansion of a CCR landfill may not be 
constructed over a closed CCR surface impoundment.  
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(4) FINAL COVER SYSTEM.  
(a) Does the submittal for a new or existing CCR landfill or a lateral expansion of a 

CCR landfill demonstrate the landfill is/will be designed and constructed with a 
final cover system that meets requirements under s. NR 504.07? 
Note: Complete NR 504.07 above.  

     

(b) If an alternative final cover design is proposed within the written closure plan, 
does it meet the requirements unsder s. NR 504.10 and all of the following: 
Note: Complete NR 504.10 above.  

 

     

1. The permeability of the final cover system is/will be less than or equal to the 
permeability of any bottom liner system or natural subsoils present or shall be no 
greater than 1 x 10^-5 cm/sec, whichever is less. 

     

2. The design of the final cover system is/will include an infiltration layer that 
achieves an equivalent reduction in infiltration as the layers specified under s. NR 
504.07 (4). 

     

3. The design of the final cover system is/will include an erosion layer that provides 
equivalent protection from wind or water erosion as the topsoil layer specified 
under s. NR 504.07 (7). 

     

4. The disruption of the integrity of the final cover system is/will be minimized 
through a design that accommodates settling and subsidence. 

     

Legal Note: This document is intended solely as guidance, and does not contain any mandatory requirements except where requirements found in statute or administrative rule are referenced. This 
guidance does not establish or affect legal rights or obligations and is not finally determinative of any of the issues addressed. This guidance does not create any rights enforceable by any party in litigation 
with the State of Wisconsin or the Department of Natural Resources. Any regulatory decisions made by the Department of Natural Resources in any matter addressed by this guidance will be made by 
applying the governing statutes and administrative rules to the relevant facts. 
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CCR Landfill Plan of Operation for Initial Permitting Checklist Page 1 of 12

This checklist is intended for use by department staff to determine completeness during the review of plan of operation modifications for initial permitting of CCR 
landfills under s. NR 514.045, Wis. Adm. Code. Refer to applicable statues and codes for exact requirements. The completeness determination is due within 90 
days after the owner or operator of a new or existing CCR landfills submits the plan of operation modification for initial permitting. Refer to ss. NR 514.045(2) (4), 
Wis. Adm. Code for subsequent steps upon determining whether or not the plan of operation modification is complete.  This checklist refers to and should be used 
with the Design and Construction Criteria Completeness Checklist for ch. NR 504, Wis. Adm. Code requirements and other applicable Wis. Adm. Code chapters.  

General Information

Facility Name:  ____________________________________________________________

Facility Identification (FID) Number: _______________________  License Number: ___________

List all CCR units covered under this plan of operation modification for initial permitting. This includes all existing and new CCR landfills and any future cells to be 
constructed under the current plan of operation approval.

CCR Unit Name (Phase): Type of Unit (Existing, New, or Approved but not constructed):

_____________________________ ______________________________

_____________________________ ______________________________

_____________________________ ______________________________

_____________________________ ______________________________

_____________________________ ______________________________

_____________________________ ______________________________

Coal Combustion Residual (CCR) Landfill
Plan of Operation Modification for Initial Permitting Checklist
Section NR 514.045, Wis. Adm. Code

August 2022 Waste & Materials Management 
P.O. Box 7921

Madison, WI  53707-7921



Facility Name:  _________________________________________________
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Initial Submittal: Date Received:  ____/____/____ Completeness Due:  ____/____/____ DNR Response:  ____/____/____ (Complete:  __  yes   __ no) 

Addendum # __ Date Received:  ____/____/____ Completeness Due:  ____/____/____ DNR Response:  ____/____/____ (Complete:  __  yes   __ no) 

NR 514.045 Procedural requirements for initial permitting of CCR landfills. (1) GENERAL. An owner or operator of a new or existing CCR 

landfill that is licensed or constructed prior to August 1, 2022, shall submit a plan of operation modification to the department no later than February 

1, 2023, to update the plan of operation to comply with the applicable requirements under chs. NR 500 to 520 for CCR landfills. The plan of operation 

modification shall address all phases of the CCR landfill. At a minimum, the plan of operation modification shall include all of the following:  

REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   

NR 514.045(1)(a) Does the submittal meet the requirements under s. NR 500.05, 
including the certifications required under s. NR 500.05(4)?   

     

NR 500.05 GENERAL SUBMITTAL REQUIREMENTS.       

(1) Has payment of the review fee of $30,500 been received? 

Note: The department sends an invoice to the facility contact upon receipt of the submittal. Payment is due 
within 30 days of receipt of the invoice.   

     

(2) Has a cover letter detailing the desired action been submitted?      

(3) Have the appropriate number of written and electronic copies been submitted to the 
department? 

     

(4) Are the report and plan sheets submitted under the seals and certifications of a 
licensed professional engineer and professional geologist? 

     

(5) Technical Procedures:      

Were all test procedures specified in the report?      

Were all technical procedures used to investigate the facility current standard 
procedures? 

     

Were explanations and reasons given for deviations from any current standard 
method? 

     

(6) Do all maps, plan sheets, drawings, isometrics, cross-sections, figures, photographs 
and tables meet the following requirements?  

     

bkahnk
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   

(a) No larger than 32 inches by 44 inches and no smaller than 8 ½ inches x 11 
inches. 

Note: Section NR 514.045, Wis. Adm. Code requires engineering plans be drawn on standard 24 
inch by 36-inch plan sheets. 

     

(b) Appropriate scale to show all required detail in sufficient clarity.      

(c) __ numbered     __ legends for all symbols 
 __ referenced in the narrative  __ horizontal & vertical scales 
 __ titled      __ drafting and origination dates 

     

(d) Use uniform scales.      

(e) Contain a north arrow.      

(f) Use mean sea level as the basis for all elevations.      

(g) Contain a survey grid based on monuments established in the field and which 
utilize a coordinate system and datum, such as state plane coordinates, 
Universal Transverse Mercator (UTM), or Wisconsin Transverse Mercator. 

     

(h) Show original topography and a grid system shown on the plan sheets that 
show construction, operation, and closure topography. 

     
 

(i) Any cross-sections: 
 __ Show survey grid locations, 
 __ Reference major plan sheets, 
 __ Include a reduced diagram of plan view showing cross-section location. 

     

(7) A table of contents listing all sections of the submittal.      

(8) An appendix listing the following: 
__ names of all references    __ all raw data 
__ testing and sampling procedures  __ calculations 

     

NR 514.045(1)(b) Does the submittal include a demonstration that all phases of the 
CCR landfill meet the performance criteria under s. NR 504.04(4)(a), (b), and (c)?   

     

NR 504.04(4) PERFORMANCE STANDARDS. Will the proposed landfill cause the 
following:
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
(a) A significant adverse impact on wetlands?  
 __ yes  __ no 

Has a practicable alternatives analysis and a wetland functional values analysis 
been completed in accordance with ch. NR 103, if a wetland will be affected by the 
proposed landfill or any noncommercial soil borrow source activity? 
 

Note: See DNR wetland regulation website (https://dnr.wisconsin.gov/topic/Wetlands/permits) to help 
determine if a wetland permit may be needed per s. 281.36, Stats.     

     

(b) A take of an endangered or threatened species in accordance with s. 29.604, 
Stats? 

__ yes  __ no 

     

(c) A detrimental effect on any surface water? 
 __ yes  __ no 

Note: Exemptions are not granted. 

     

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make 
the demonstration showing compliance with the criteria above, has the landfill ceased 
placing CCR in the CCR landfill per NR 514.045(5)(b)? 

     

NR 514.045(1)(c) Does the submittal include a demonstration that all phases of the 
CCR landfill meet the locational criteria under s. NR 504.04(3)(g), (h), and (i)? 

     

NR 504.04(3) LOCATIONAL CRITERIA. Are the proposed limits of filling within:      
(g)  200 feet of a fault that has had displacement in Holocene time? 
 __ yes  __ no 

__ If yes, was an exemption requested? 

     

(h) Seismic impact zones? 
 __ yes  __ no 

__ If yes, was an exemption requested? 

     

(i) Unstable areas? 
 __ yes  __ no 

__ If yes, was an exemption requested? 

     

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make 
the demonstration showing compliance with the criteria above, has the landfill ceased 
placing CCR in the CCR landfill per NR 514.045(5)(b)? 

     

NR 514.045(1)(c) (continued) Does the demonstration for unstable areas address all 
of the following factors, at a minimum, when determining whether an area is 
unstable: 

     

1. On-site or local soil conditions that may result in significant differential settling.      
2. On-site or local geologic or geomorphologic features.      

bkahnk
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
3. On-site or local human-made features or events both surface and subsurface.      

For existing CCR landfills that do not comply with the location criteria for unstable areas 
specified above, has the owner or operator, within 6 months of the determination, done 
the following per NR 514.045(5)(a): 

 __ ceased placing CCR and non-CCR waste streams into the CCR landfill 
 __ closed the CCR landfill in accordance with the requirements under s. NR 506.083 
 

Note: This timeframe does not apply if the owner or operator complies with the alternative closure procedures 
under s. NR 506.083 (7). 

     

NR 514.045(1)(d) Does the submittal include a demonstration that the facility or 
practices near floodplains will not cause the following effects: 

     

__ Restrict the flow of the regional flood 
__ Reduce the temporary water storage capacity of the floodplain 
__ Result in washout of solid waste so as to pose a hazard to human life, wildlife, or 
land or water resources. 

Note: NR 504.04(3)(c) also requires no person may establish, construct, operate, maintain, or permit the use of 
property for a landfill where the limits of filling are or would be within a floodplain. 

     

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make 
the demonstration showing compliance with the criteria above, has the landfill ceased 
placing CCR in the CCR landfill per NR 514.045 (5)(b)? 

     

NR 514.045(1)(e) Does the submittal include a demonstration that the facility or 
practices will not result in the destruction or adverse modifications of the critical 
habitat of endangered or threatened species as identified in s. NR 27.03(1)? 

     

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make 
the demonstration showing compliance with the criteria above, has the landfill ceased 
placing CCR in the CCR landfill per NR 514.045 (5)(b)? 

     

NR 514.045(1)(f) Does the submittal include a demonstration that the CCR landfill 
design meets requirements under s. NR 504.12 or an alternate design under s. NR 
504.10? Does the demonstration include a design report, engineering drawings, 
and calculations? 

Note: Complete NR 504.12 and if applicable NR 504.10 (for an alternate design) of the 
NR 504 Design and Construction Criteria Completeness Checklist. 

     

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make 
the demonstration showing compliance with NR 504.12 and NR 504.10 (for an alternate 
design), has the landfill ceased placing CCR in the CCR landfill per NR 514.045(5)(b)? 
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
NR 514.045(1)(g) Does the submittal include all of the plans required under s. NR 
514.07(10)? 

     

NR 514.07(10) PLAN OF OPERATION. Does the submittal include all of the following:      
(a) A CCR fugitive dust control plan in accordance with all of the following:      

1. The plan shall identify and describe the CCR fugitive dust control measures the 
owner will use to minimize CCR from becoming airborne at the facility. The owner 
shall select and include in the CCR fugitive dust control plan the CCR fugitive 
dust control measures that are most appropriate for site conditions, along with an 
explanation. See s. NR 514.07 (10)(a)1. for control measure examples.  

     

2. The plan shall include procedures to wet CCR with water to a moisture content 
that will prevent wind dispersal, but will not result in free liquids. In lieu of water, 
wetting of CCR may be accomplished with an appropriate chemical dust 
suppression agent.  

     

3. The plan shall include a description of the procedures the owner will follow to 
periodically assess the effectiveness of the control plan. At a minimum, the 
assessment shall include a visual inspection at least every 7 days, unless the 
CCR landfill is inactive, and all areas are covered by intermediate or final cover.  

     

4. The plan shall be modified in accordance with s. NR 514.04 (6) whenever there is 
a change in conditions that may substantially affect the plan of operation.  

     

5. The plan shall address the preparation of an annual fugitive dust control report in 
accordance with s. NR 506.20 (3)(a). 

     

(b) A run-on and run-off control system plan that includes all of the following:      
1. A run-on and run-off control system designed in accordance with the 

requirements under s. NR 504.12 (2). 
     

2. Plan sheets depicting the location of run-on and run-off control features, detail 
drawings, and supporting engineering calculations.  

     

3. Construction procedures and a schedule for construction.       
4. Modification every 5 years from the date of the most recent plan approval or 

whenever there is a change in conditions that may substantially affect the written 
plan in effect. The modification shall be requested by the owner in accordance 
with s. NR 514.04 (6) prior to the 5-year deadline. 

     

(c) A written closure plan in accordance with all requirements under NR 514.06 (10) and 
all of the following: 

     

1. A narrative description of how the CCR landfill will be closed, including a 
description of the steps necessary to close the CCR unit at any point during the 
active life of the CCR unit, consistent with recognized and generally accepted 
good engineering practices. 
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
2. A description of the final cover system, designed in accordance with s. NR 

504.07, and the methods and procedures to be used to install the final cover.  

Note: Complete NR 504.07 of the NR 504 Design and Construction Criteria Completeness Checklist. 

     

3. A demonstration, including a narrative discussion, of how final closure will meet 
the performance standards under s. NR 506.083 (6). 

     

4. An estimate of the maximum volume in cubic yards of CCR that will be disposed 
on-site over the active life of the CCR landfill.  

     

5. An estimate of the largest area of the CCR landfill that will require a final cover at 
any time  

     

6. A schedule for completion of all closure activities, including an estimate of the 
year in which all closure activities for the CCR landfill will be completed.  

     

7. The plan shall be modified in accordance with s. NR 514.04 (6) whenever there is 
a change in conditions that may substantially affect the written closure plan or 
unanticipated events necessitate a revision of the written closure plan.  

     

8. If closure of the CCR landfill will be accomplished through removal of CCR from 
the CCR landfill, the closure plan shall be modified and approved by the 
department prior to implementation in accordance with s. NR 514.04 (6).  

     

(d) A written long-term care plan that addresses all of the following:      
1. A description of the monitoring and maintenance activities and the frequency at 

which those activities will be performed. The activities shall include, at a 
minimum, all of the following: 
__ Long-term care activities specified under s. NR 514.06 (11). 
__ Maintaining the integrity and effectiveness of the final cover system, including 
making repairs as necessary.  
__ Maintaining the effectiveness of the leachate collection and removal system 
and operating the leachate collection and removal system in accordance with the 
requirements under s. NR 504.12 (3) (a). 
__ Maintaining the groundwater monitoring system and monitoring the 
groundwater in accordance with ch. NR 507 and the sampling plan approval.  

     

2. The name, address, telephone number, and email address of the person or office 
to contact about the facility during long-term care. 

     

3. A description of the planned uses of the property during long-term care. Post-
closure uses may not disturb the integrity of the final cover, liner, or other 
component of the landfill, or function of the monitoring systems unless approved 
in writing by the department. A written request for approval as part of the plan of 
operation submittal or a modification shall include a demonstration that 
disturbance of any part of the CCR landfill will not increase the potential threat to 
human health or the environment.  
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
NR 514.045(1) (h) Does the submittal include a demonstration that the CCR 
groundwater monitoring system complies with the requirements under s. NR 
507.15(3), including documentation of the design, installation, and development of 
any CCR wells? 

     

NR 507.15(3) CCR LANDFILLS. In addition to the detection groundwater monitoring 
system required under s. NR 507.19, the CCR landfill owner shall submit a plan 
establishing a separate CCR groundwater monitoring system for the purpose of 
monitoring groundwater quality in the uppermost aquifer. The plan shall be submitted with 
the plan of operation modification for initial permitting in accordance with s. NR 514.045 or 
in the feasibility report under ch. NR 512. The plan shall include all of the following:  

     

(a) Does the monitoring system consist of a sufficient number of CCR monitoring wells, 
installed at appropriate locations and depths? 

     

Are the CCR wells adequate to yield groundwater samples from the uppermost 
aquifer that accurately represent upgradient groundwater quality that has not been 
affected by leakage from CCR landfill and downgradient groundwater quality passing 
the waste boundary of the CCR landfill? 

     

Are the downgradient monitoring wells installed to ensure detection of groundwater 
contamination in the uppermost aquifer, including all known or suspected contaminant 
pathways? 

     

(b) Has the number, spacing, and depths of monitoring wells that are part of the CCR 
groundwater monitoring system plan based upon site-specific technical information 
that includes the following? 
__ Aquifer thickness 
__ Groundwater flow rate 
__ Groundwater flow direction, including seasonal and temporal fluctuations in 
groundwater flow 

     

Does the monitoring system consider the saturated and unsaturated geologic units 
and fill materials overlying the uppermost aquifer, materials comprising the uppermost 
aquifer and materials comprising the confining unit defining the lower boundary of the 
uppermost aquifer, including thicknesses, stratigraphy, lithology, hydraulic 
conductivities, porosities, and effective porosities? 

     

(c) Does the monitoring system plan include the minimum number of monitoring wells 
necessary to meet performance standards specified under (a) based on the site-
specific information specified under (b).? 

     

1. Does the groundwater monitoring system plan contain a minimum of one 
upgradient and 3 downgradient monitoring wells to be designated as CCR wells?   
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
2. Does the groundwater monitoring system contain additional monitoring wells as 

necessary to accurately represent the background groundwater quality in the 
uppermost aquifer that has not been affected by leakage from the CCR landfill 
and the quality of groundwater passing the waste boundary of the CCR landfill? 

     

(d) Have the monitoring wells been designed and installed in accordance with NR 507.06 
and regularly inspected in accordance with NR 507.13? 

     

(e) Has the documentation of the design, installation, development, and 
decommissioning of all wells and measurement/sampling devices been performed in 
accordance with NR 507.14 and NR 141, where applicable?  This includes 
submission of all required forms to the department in the timeframes specified.   

     

NR 514.045 (i) Does the submittal include an updated sampling plan that addresses 
the requirements under s. NR 507.15(3)? 

     

NR 507.15(3) CCR LANDFILLS. Does the sampling plan address all of the following:      
(f) A sampling plan, which includes the CCR groundwater monitoring system, in 

accordance with s. NR 507.16 and the requirements under s. NR 140.16. 

Note: Complete NR 507.16(1) below.  

     

Does the sampling plan include consistent sampling and analysis procedures 
designed to ensure the production of monitoring results that provide an accurate 
representation of groundwater results that provide an accurate representation of 
groundwater quality in the uppermost aquifer at the upgradient and downgradient 
CCR wells and that provide a characterization of leachate quality generated by the 
CCR landfill?   

     

(g) Does the sampling plan include sampling and analytical methods that are appropriate 
for groundwater sampling and that accurately measure all required monitoring 
parameters under ch. NR 507, Appendix I in groundwater samples?   

     

Does the sampling plan specify the CCR landfill owner or operator obtain and analyze 
samples in accordance with the sampling plan and the requirements under s. NR 
507.17? 

     

(h) In addition to the field measurements required under s. NR 507.17(1), does the plan 
include measurement of the groundwater elevations in each CCR well immediately 
prior to purging, each time groundwater is sampled.  

     

Does the plan include determination of the rate and direction of groundwater flow 
each time groundwater is sampled and reporting the result to the department in 
accordance with s. NR 507.26?   

     

Does the plan include that groundwater elevations in wells that monitor the same 
CCR landfill be measured within a timeframe short enough to avoid temporal 
variations in groundwater flow that could preclude accurate determination of 
groundwater flow rate and direction? 
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
(i) Has the owner/operator established baseline groundwater quality levels for each CCR 

monitoring well in accordance with NR 507.18 for each CCR well and for each of the 
constituents required under ch. NR 507 Appendix I, Table 1A and the sampling plan? 

     

(j) Has the owner/operator measured the total recoverable metal concentrations when 
measuring groundwater quality for each CCR monitoring well?   

     

Does measurement of total recoverable metals include both the particulate fraction 
and dissolved fraction of metals in natural waters?  To ensure this, groundwater 
samples from CCR wells may not be field filtered prior to analysis.     

     

(k) Does the plan specify the owner/operator notify the department in writing within 60 
days of completing sampling and analysis at any CCR well when a groundwater 
standard at the point of standards application has been attained or exceeded in 
accordance with s. NR 507.30? 

     

(L) Does the plan specify the owner/operator conduct detection groundwater monitoring 
at all CCR monitoring wells in accordance with NR 507.19 and all of the following? 

     

Does detection groundwater monitoring include groundwater monitoring for all 
constituents appropriate for CCR wells as listed under ch. NR 507 Appendix I, Table 
1A and additional parameters as required by the department.   

     

1. Is the minimum monitoring frequency semi-annual for detection groundwater 
monitoring? 

     

Has baseline groundwater quality been established at each CCR monitoring well 
in accordance with s. NR 507.18? This includes collection of a minimum of 8 
independent groundwater quality samples for each CCR well, analyzed for 

 landfills as listed under ch. NR 507 Appendix I, 
Tables 1A and 3 and additional parameters as required by the department.   

     

2. Does the plan specify the number and methodology of groundwater quality 
samples be collected and analyzed for each CCR well during subsequent 
sampling events consistent with the approved sampling plan? 

     

Does the plan specify the CCR landfill owner or operator inform the department in 
accordance with s. NR 507.26 of any CCR well that purges dry, is damaged or 
obstructed, or in any way is rendered such that a sample was unable to be 
collected from the well during a scheduled sampling event and does the plan 
specify the owner or operator propose remedial actions to correct the problem 
prior to the next sampling event?  
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
3. Does the plan specify the owner or operator of the CCR landfill notify the 

department and respond in accordance with s. NR 507.30 when a groundwater 
standard at the point of standards application has been attained or exceeded at 
any CCR well?  This includes the establishment of an assessment monitoring 
program meeting the requirements under s. NR 508.06, unless the exceedance is 
determined by the department to be from a source other than the CCR landfill, or 
that the groundwater standard exceedance resulted from error in sampling, 
analysis, or natural variation in background groundwater quality in accordance 
with s. NR 508.06(2)(f)2.  

     

4. Does the plan specify the point of standards application for a groundwater quality 
exceedance at a CCR well, the horizontal distance for the design management 
zone under s. NR 140.22(3)(a) for a CCR landfill is 0 feet from the waste 
boundary and may not be expanded by the department under s. NR 
140.22(3)(b)?  The waste boundary includes the horizontal space taken up by any 
liner, dike or other barrier designed to contain CCR waste.   

     

(m) Does the plan specify the owner or operator of the CCR landfill prepare an annual 
groundwater monitoring and corrective action report for submittal to the department, 
placement in the written operating record and position g on the publicly accessible 
internet site under s. NR 506.17(2) and (3) no later than January 31 of the year 
following the calendar year a groundwater monitoring system has been approved by 
the department, and annually thereafter? 

      

Does the plan specify that the annual report document the status of the groundwater 
monitoring and any corrective action implemented at the CCR landfill, summarize key 
activities completed, describe any problems encountered, discuss actions to resolve 
the problems, and project key activities for the upcoming year? 

     

Does the plan specify the annual groundwater monitoring and corrective action report 
contain, at a minimum the information included in ss. NR 507.15(3)(m) 1.  5. 

     

NR 507.16(1) SAMPLING PLAN. Does the sampling plan include the following 
information: 

     

(a) An 8 1/2 by 11 inch site map showing locations of all sample points and devices. An 
11 by 17 inch site map may be included if clarity is compromised using the 8 1/2 by 
11 inch size. Different symbols shall be used to differentiate types of monitoring 
devices such as groundwater monitoring wells, collection lysimeters and gas 
monitoring wells. Each sample point shall be labeled. 

     

(b) A sample schedule, including all of the following: 
__ 1. The months that each sample point is to be sampled. 
__ 2. The sampling period, as designated by the department. 
__ 3. The list of parameters that are to be analyzed for in the sample from each 
monitoring device during each month that sampling occurs. 
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REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS 

Y N NA   
(c) Procedures for field measurements, including all of the following: 

__ 1. The order in which wells should be sampled if the groundwater has been 
impacted by regulated or other activities. 
__ 2. The procedures and type of equipment used to measure water level elevations. 
__ 3. The procedures and type of equipment used to measure temperature, pH, 
conductivity and procedures to determine turbidity, odor and color. 

     

(d) Procedures for purging wells, including all of the following: 
__ 1. Procedures to purge wells prior to collecting samples. 
__ 2. Procedures for determining the volume of water to be removed from each well. 
__ 3. The type of equipment used to purge wells. 
__ 4. The rate of flow while purging, when applicable. 
__ 5. Procedures to clean purging equipment between wells. 
__ 6. The amount of time required between purging and sampling. 

     

(e) Procedures for obtaining samples from wells, including all of the following: 
__ 1. Procedures and type of equipment used to retrieve samples. 
__ 2. Volume of sample required for analysis. 
__ 3. Procedures and type of equipment to filter samples, including when to filter and 

when not to filter samples, if applicable. 
__ 4. The rate of flow when sampling, when applicable. 
__ 5. Procedures and type of equipment to physically and chemically preserve 

samples. 
__ 6. Procedures to clean sampling equipment following sampling of one well and 

prior to sampling the next well. 

     

(f) Procedures for establishing field quality assurance and quality control, including all of 
the following: 

__ 1. Field blank, duplicate sample and trip blank procedures. 
__ 2. The frequency at which the field blanks, duplicate samples and trip blanks will 
be collected or processed. 

     

(g) Special procedures to sample water supply wells.      
(h) Special procedures to sample leachate headwells and other devices.      
(i) Chain of custody procedures, including persons responsible for sampling and methods 
for transporting samples to the laboratory. 

     

Legal Note: This document is intended solely as guidance, and does not contain any mandatory requirements except where requirements found in statute or administrative rule are referenced. This 
guidance does not establish or affect legal rights or obligations and is not finally determinative of any of the issues addressed. This guidance does not create any rights enforceable by any party in litigation 
with the State of Wisconsin or the Department of Natural Resources. Any regulatory decisions made by the Department of Natural Resources in any matter addressed by this guidance will be made by 
applying the governing statutes and administrative rules to the relevant facts. 
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Appendix B: Phase IV Landfill Approval Letters 
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Appendix C: Performance Standards Demonstrations 
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Wetland Demonstrations 

  



DPC Project Area Surface Water Data Viewer Map

DISCLAIMER: The information shown on these maps has been obtained from various 
sources, and are of varying age, reliability and resolution. These maps are not intended to be 
used for navigation, nor are these maps an authoritative source of information about legal land 
ownership or public access. No warranty, expressed or implied, is made regarding accuracy, 
applicability for a particular use, completeness, or legality of the information depicted on this 
map. For more information, see the DNR Legal Notices web page: http://dnr.wi.gov/legal/7,920
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Non-Navigable Stream Determination 
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Section 1 
Introduction 

This location restrictions demonstrations report (Report) was prepared by TRC Environmental 

Corporation (TRC) on behalf of Dairyland Power Corporation (DPC) for the Alma Off‐Site 

Disposal Facility, Phase IV Landfill (Landfill) where coal combustion residuals (CCR) are 

disposed.  The 32.1 acre Landfill is located in the NE ¼ of the NE ¼ of Section 19 and portions of 

Sections 18 and 20, T21N, R12W, the W ½ of the NE ¼, Section 23, T26N, R7E, Town of 

Belvidere, Buffalo County, Wisconsin (refer to Figure 1).  DPC owns and operates the permitted 

Landfill in compliance with the Plan of Operation (POO) (RMT, 2000) approved by the 

Wisconsin Department of Natural Resources (WDNR). 

The purpose of this Report is to demonstrate the compliance of the existing Landfill footprint 

and planned future lateral expansions to the Landfill with the location restrictions required by 

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” (Federal Register §257.60 

through §257.64).  Currently, Cells 1 through 3 of the Landfill have been constructed and have 

received CCR.  Future lateral expansions include Cell 4A and Cell 4B (refer to Figure 2).  These 

two cells compose the lateral expansions in this Report.   This document includes information 

from site permitting data, previously completed work, a desktop study, and engineering 

calculations to evaluate the Landfill concerning its location above the uppermost aquifer 

(§257.60), wetlands (§257.61), fault areas (§257.62), seismic impact zones (§257.63), and unstable 

areas (§257.64).  

Supporting documents are provided in appendices to this report.  Such documents include 

components of the Feasibility Report (FR), Plan of Operation (POO), and environmental 

monitoring data which were reviewed to evaluate site setting and conditions.  
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Section 2 
Location Restrictions 

The location restrictions required by the federal CCR rule are presented below with a 

demonstration to show compliance with each restriction.  The location restrictions address 

separation from the uppermost aquifer, wetlands, fault areas, seismic impact zones, and 

unstable areas.  Supporting information for the demonstrations are attached as appendices to 

this report. 

2.1 §257.60 – Placement Above the Uppermost Aquifer 
The federal CCR rule requires that the Landfill lateral expansions must be constructed with a 

base that is located no less than 5 feet above the upper limit of the uppermost aquifer or must 

demonstrate that there will not be intermittent, recurring, or sustained hydraulic connection 

between any portion of the base of the Landfill.  To determine the proximity of the upper limit 

of the uppermost aquifer in relation to the base of the lateral expansions, groundwater elevation 

data for the monitoring wells surrounding the Landfill for the period between November 1995 

and September 2017 were reviewed to determine the upper limit of the uppermost aquifer.  The 

upper limit of the uppermost aquifer was compared to the proposed subbase grades of the 

lateral expansions in the approved POO. 

Data from seven groundwater monitoring wells and piezometers installed between 1994 and 

1997 located at the south side (wells W‐100/W‐100R, W‐100A/W‐100AR, and W‐105), west side 

(well W‐42), east side (wells W‐102 and W‐102A), and north side (well W‐107) of the Landfill 

indicate that the observed groundwater elevation in the uppermost aquifer has been relatively 

constant over a 22 year period (1995 through 2017; Appendix A).  The Landfill design grades 

and slopes at the upgradient and downgradient locations were reviewed to determine the 

distance between the subbase grades (bottom of liner grades) and the upper limit of the 

groundwater elevation.  The Landfill grades slope from the north to the south, following the site 

topography.  The south end subbase grade is a minimum elevation of 782 feet Mean Sea Level 

(MSL), and the north end subbase grade is a minimum elevation of 862 feet MSL (Appendix A).  

Based on the monitoring results, the maximum groundwater elevation of the south side wells 

was 737.97 feet MSL (W‐100/W‐100R in June 2001), and the maximum groundwater elevation of 

the north side well was 831.82 feet MSL (W‐107 in September 2017).  The engineering cross 

sections from the POO were included in Appendix A to present the bottom of the Landfill in 

comparison to the groundwater level.  The groundwater level monitoring indicates that the 
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groundwater levels shown on POO cross sections are representative of the current conditions.  

These comparisons show that there is over 5 feet of separation between the bottom of the 

Landfill and the observed upper limit of the uppermost aquifer.     

Based on this evaluation, the future lateral expansions of the Landfill will be constructed with a 

base that is greater than 5 feet above the upper limit of the uppermost aquifer.  Therefore, the 

future lateral expansions of Landfill are in compliance with the requirements of §257.60. 

2.2 §257.61 – Wetlands 
The federal CCR rule requires that the Landfill lateral expansions cannot be located in wetlands.  

To determine if the Landfill, and therefore planned lateral expansions, are located in a wetland, 

the approved FR for the Landfill and more recent sources were reviewed.  

Section 7 of the FR (Appendix B) approved by the WDNR contains an Ecological Assessment 

which concluded no wetlands are known to be present within the approved Landfill footprint.  

In addition the Feasibility Determination (Appendix B) noted that “ephemeral waterways, 

which flow in direct response to precipitation, route surface water from the uplands and steep 

slopes into the central valley,” and “the nearest wetlands are located approximately 1 mile 

south of the proposed site along the Mississippi River.” 

The WDNR Surface Water Data Viewer (2017) and hydric soil classifications from the United 

States Department of Agriculture (2017) were consulted to determine the presence of potential 

additional wetlands in the area.  Wetlands were not identified in the area of the lateral 

expansions.  The water data viewer identifies wetlands too small to map within the existing 

landfill footprint which is not representative of the current conditions since the landfill has been 

constructed in these areas.  The soil types within the proposed lateral expansions were mapped 

as ‘not hydric’ (Appendix B).  The mapped soil types, Norden silt loam, worthen silt loam, 

churchtown silt loam, and Urne fine sandy loam, have a hydric rating of zero, and are well 

drained (Appendix B).  These soil units, except for the Worthen silt loam, have steep slopes that 

range from 12 to 45 percent.  These soil conditions suggest there are not wetland soils and flat or 

nearly flat areas where ponding would occur.  The WDNR surface Water Data Viewer shows 

intermittent streams in the area of the landfill which supports the conclusion of the Feasibility 

Determination.  The hydric rating map, shows one stream to the east of the existing landfill 

which has been previously diverted around the existing landfill.  Therefore, this desktop study 

indicates the lateral expansions of the Landfill comply with the requirements of §257.61.  A 

wetlands delineation will be performed if requested by the regulatory agencies to confirm the 

conclusions of this desktop study. 
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2.3 §257.62 – Fault Areas 
The federal CCR rule requires that the Landfill lateral expansions must not be located within 

200 feet of the outermost damage zone of a fault that has had displacement in Holocene time 

(11,700 years ago to present).  To determine recent fault activity in the area, the subsurface 

exploration data and USGS Earthquake Fault Map were reviewed.   

The subsurface investigation performed in the FR included rock coring.  Faulting was not 

observed in the rock cores (Appendix C).  Additionally, the USGS Quaternary Earthquake Fault 

Map (Appendix C) does not map faults occurring within the past 1.6 million years in the region 

of the Landfill or lateral expansions. 

No evidence of active faulting during the Holocene within 200 feet of the Landfill has been 

identified; therefore, the lateral expansions comply with the requirements of §257.62. 

2.4 §257.63 – Seismic Impact Zones 
Federal CCR rule §257.63 requires that lateral expansions must not be located in seismic impact 

zones.  The USGS Earthquake Hazards Program was consulted to determine the earthquake 

hazard for the site. 

The 2015 National Earthquake Hazards Reduction Program (NEHRP) U.S. seismic design maps 

website (USGS 2015; Appendix D) indicates a mapped peak ground acceleration of 0.023g.  

Using a site adjustment factor of 1.6 based on the peak ground acceleration, and subsurface 

conditions, a design peak ground acceleration of 0.036g was calculated (Appendix D).  This 

design peak ground acceleration is below the 0.1g lower limit specified by the federal CCR rule 

for seismic impact zones; therefore, this site is not located in a seismic impact zone as defined in 

§257.53.  Because the site is not located in a seismic impact zone, the lateral expansions comply 

with the requirements of §257.63.     

2.5 §257.64 – Unstable Areas 
The federal CCR rule states that existing CCR units and lateral expansions may not be located in 

an unstable area.  Risks presented by unstable areas caused by soil conditions, geologic or 

geomorphologic features, and human made features must be evaluated to be in compliance 

with the federal CCR rule.  This analysis was performed by evaluating the results of the 

geotechnical exploration within the Landfill footprint during the siting and evaluation of the 

Landfill design.  

A siting study was performed in the FR application to evaluate the potential for unstable 

conditions.  The geotechnical exploration performed for the FR observed silt and lean clay 
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overlying medium to dense silty sand and sand to termination of soil borings, which ranged up 

to depths of 152 feet below the ground surface (Appendix C).  Weathered bedrock consisting 

mainly of sandstone or dolomite were encountered in some borings.  Within the footprint of the 

Landfill, the dolomite bedrock has been weathered away and the soils are underlain by 

sandstone.  These observations do not suggest unstable foundation conditions considering the 

existing conditions and lateral expansions.   

The Landfill design was performed by a professional engineer applying generally accepted 

good engineering practices.  Global slope stability calculations were performed indicating 

acceptable factors of safety for critical slopes (RMT, 2000 POO; Appendix E).  The subgrade of 

the existing Landfill was graded and prepared to provide suitable subgrade conditions 

according to the project specifications under the observation of an engineer’s representative.  

The construction was performed and documented in accordance with the plans and 

specifications and certified by a professional engineer in the State of Wisconsin (RMT, 2001; 

RMT, 2008; TRC, 2013; and TRC, 2015). 

Similar subgrade conditions are expected based on site activities and the results of the siting 

study.  During construction, the subgrade for the lateral expansions will be prepared in a 

similar manner to comply with the POO.  

Based on these analyses, the existing Landfill and lateral expansions are not located in an 

unstable area and comply with the requirements of §257.64. 
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Section 3 
Conclusions 

Based upon the demonstrations provided in this report, the existing Landfill and planned future 

lateral expansions are in compliance with the location restrictions required by the CCR rule.  No 

additional action or justification is required after this document has been placed in the 

operating record, posted to the publicly accessible website, and government notifications have 

been provided. 

 

 

 



 

TRC Environmental Corporation | Dairyland Power Cooperative 

Location Restrictions Demonstrations – Alma Off‐Site Disposal  

Facility, Phase IV Landfill  7 
\\NTAPB‐MADISON\MSN‐VOL6\‐\WPMSN\PJT2\243332\0004\R2433320004‐002.DOCX   5/22/18  Final   May 2018 

Section 4 
References 

Lundberg, D.R. Waste Management Team Leader, Wisconsin Department of Natural 

Resources, to Johnston, George, Dairyland Power Cooperative.  1999.  Feasibility 

Determination for the Proposed Dairyland Power Cooperative Phase IV Ash Disposal Facility, 

Town of Belvidere, Buffalo County, Wisconsin.  License No. 4126.  September 10.  [letter]. 

RMT.  1997.  Feasibility Report for the Phase IV Ash Disposal Area.  September 19, 1997. 

RMT.  2000.  Plan of Operation for the Phase IV Ash Disposal Area.  October 19, 2000. 

RMT.  2001.  Phase IV, Cell 1 Liner Construction Documentation Report.  November 2001. 

RMT.  2007.  Phase IV, Cell 2A Liner Construction Documentation Report.  January 2007. 

RMT.  2008.  Phase IV, Cell 2B Liner Construction Documentation Report.  January 2008. 

RMT.  2015.  Construction Documentation Report, Phase IV, Cell 3B Liner Construction 

Letter Report.  November 2015. 

TRC.  2013.  Phase IV, Cell 3A Liner Construction Documentation Report.  January 2013. 

TRC.  2015.  Phase IV, Cell 3B Liner Construction Documentation Report.  October 2015. 

United States Department of Agriculture.  2017.  Soil Survey Staff, Natural Resources 

Conservation Service, Web Soil Survey.  Available online at 

http://websoilsurvey.nrcs.usda.gov/.  Accessed [01/30/2017]. 

United States Geological Survey (USGS).  2015.  U.S. Seismic Design Maps:  2015 National 

Earthquake Hazards Reduction Program Provisions.  Available Online at 

http://earthquake.usgs.gov/designmaps/beta/us/.  Accessed [04/06/2017]. 

Wisconsin Department of Natural Resources (WDNR).  2017.  “Surface Water Data 

Viewer.”  Available online at https://dnr.wi.gov/topic/surfacewater/swdv/.  Accessed 

[3/1/2018]. 

 

 





DRAWN BY:
CHECKED BY:
APPROVED BY:
DATE:
PROJ. NO.:
FILE:

APPROXIMATE
PROPERTY LINE

PHASE IV
LANDFILL
LOCATION

& 0 2,000 4,000
FEET

1 " = 2,000 '
1:24,000

La
ke

M i
chi

gan
L. Superior

WISCONSIN

MN

IA

MI

IL

BASE MAP FROM USGS 7.5 MINUTE TOPOGRAPHIC QUADRANGLE SERIES.

WISCONSIN OVERVIEW

SITE LOCATION

708 Heartland Trail
Suite 3000

Madison, WI 53717
Phone: 608.826.3600

DAIRYLAND POWER COOPERATIVE
ALMA OFF-SITE DISPOSAL FACILITY, PHASE IV LANDFILL

LOCATIONS RESTRICTIONS DEMONSTRATIONS
BUFFALO COUNTY, WISCONSIN

R. SUEMNICHT
J. HOTSTREAM

T. MARTIN
MAY 2018

243332.0003
243332-004slm.mxd

FIGURE 1TRC  -  GISTRC  -  GIS
SITE LOCATION MAP

PROJECT:

TITLE:

E:\DairylandPower\AlmaWI\2015_243332\243332-004slm.mxd -- Saved By: BDEEGAN on 5/14/2018, 10:29:08 AM



EXISTING

PHASE IV, CELL 1

AREA OF PHASE IV LANDFILL THAT

HAS RECEIVED FINAL COVER

EXISTING

PHASE IV, CELL 2B

(ACTIVE)

EXISTING

PHASE IV, CELL 2A

(ACTIVE)

CELL 4A

(FUTURE)

CELL 4B

(FUTURE)

EXISTING

PHASE IV, CELL 3A

(ACTIVE)

EXISTING

PHASE IV, CELL 3B

(ACTIVE)

0 200 400

SCALE IN FEET

LEGEND

EXISTING 10' CONTOUR

LIMITS OF CCR DISPOSAL

(EXISTING LANDFILL)

LIMITS OF LATERAL EXPANSION

PHASE LINE

890

NOTES

1. THE BASE MAP WAS MODIFIED FROM THE CELL 3B

LINER CONSTRUCTION DOCUMENTATION REPORT

(OCTOBER, 2016).

2. THE HORIZONTAL DATUM IS REFERENCED TO THE

WISCONSIN STATE PLANE COORDINATE SYSTEM,

CENTRAL ZONE, NORTH AMERICAN DATUM 1983, US

SURVEY FEET.

3. VERTICAL DATUM IS NORTH AMERICAN VERTICAL

DATUM 1988.  CONTOUR INTERVAL IS 10 FEET.

11
x1

7  
---

 U
SE

R:
 A

Bl
ee

ck
er

  -
-- 

AT
TA

CH
ED

 X
RE

F'S
:   

bm
c 2

01
6-

11
-0

2; 
 P

RO
PO

SE
D 

 --
-  

AT
TA

CH
ED

 IM
AG

ES
:

DR
AW

IN
G 

NA
ME

: J
:\D

air
yla

nd
 P

ow
er

\A
lm

a\2
43

33
2\0

00
3\ 

24
33

32
.00

03
.01

.dw
g -

-- 
PL

OT
 D

AT
E:

 M
ay

 22
, 2

01
8 -

 11
:17

AM
 --

- L
AY

OU
T:

 F
IG

UR
E 

1

PROJECT:

TITLE:

DATE:

DRAWN BY:

CHECKED BY:

APPROVED BY:

PROJ NO.:

FILE NO.:
Version: 2017-10-21

LOCATION RESTRICTIONS DEMONSTRATIONS

ALMA OFF-SITE PHASE IV LANDFILL

BUFFALO COUNTY, WISCONSIN

EXISTING CONDITIONS

243332.0003

243332.0003.01.dwg

L. STORMER

J HOTSTREAM

T. MARTIN

FIGURE 2

MAY 2018

708 Heartland Trail
Suite 3000

Madison, WI 53717
Phone: 608.826.3600



 

TRC Environmental Corporation | Dairyland Power Cooperative 

Location Restrictions Demonstrations – Alma Off‐Site Disposal  

Facility, Phase IV Landfill   

\\NTAPB‐MADISON\MSN‐VOL6\‐\WPMSN\PJT2\243332\0004\R2433320004‐002.DOCX   5/22/18  Final   May 2018 

Appendix A 
Supporting Material for §257.60 

Table of Contents 

 Appendix A‐1:  Groundwater Elevations (1995‐2017) 

 Appendix A‐2:  Landfill Subbase Grades (RMT 2000)  

 

 



 

TRC Environmental Corporation | Dairyland Power Cooperative 

Location Restrictions Demonstrations – Alma Off‐Site Disposal  

Facility, Phase IV Landfill   

\\NTAPB‐MADISON\MSN‐VOL6\‐\WPMSN\PJT2\243332\0004\R2433320004‐002.DOCX   5/22/18  Final   May 2018 

Appendix A-1 
Groundwater Elevations (1995-2017) 
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Appendix A-2 
Landfill Subbase Grades (RMT 2000) 
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Appendix B-1 
Feasibility Determination (Lundberg, 1999) 
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Excerpts from Feasibility Report (RMT, 1997) 
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WDNR Surface Water Data Viewer Map 
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line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Buffalo County, Wisconsin
Survey Area Data: Version 10, Sep 28, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 1, 2010—Nov 2,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydric Rating by Map Unit

Hydric Rating by Map Unit— Summary by Map Unit — Buffalo County, Wisconsin (WI011)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

115B2 Seaton silt loam, ridge
phase, 2 to 6 percent
slopes

0 6.8 2.6%

115C2 Seaton silt loam,
driftless ridge, 6 to 12
percent slopes,
moderately eroded

0 18.0 6.8%

115D2 Seaton silt loam,
driftless ridge, 12 to
20 percent slopes,
moderately eroded

0 8.2 3.1%

115E2 Seaton silt loam,
driftless valley, 20 to
30 percent slopes,
moderately eroded

0 6.9 2.6%

116D2 Churchtown silt loam, 12
to 20 percent slopes,
moderately eroded

0 27.6 10.5%

116E2 Churchtown silt loam, 20
to 30 percent slopes,
moderately eroded

0 21.7 8.3%

125C2 Pepin silt loam, 6 to 12
percent slopes,
moderately eroded

0 4.8 1.8%

125E2 Pepin silt loam, 20 to 30
percent slopes,
moderately eroded

0 5.0 1.9%

254E2 Norden silt loam, 20 to
30 percent slopes,
moderately eroded

0 7.2 2.7%

255F Urne fine sandy loam,
30 to 45 percent
slopes

0 16.2 6.2%

312B2 Festina silt loam, 2 to 6
percent slopes,
moderately eroded

0 8.5 3.2%

616C Chaseburg silt loam, 4
to 12 percent slopes,
occasionally flooded

0 6.3 2.4%

622A Worthen silt loam, 0 to 2
percent slopes,
occasionally flooded

0 16.4 6.2%

1125F Dorerton, very stony-
Elbaville complex, 30
to 60 percent slopes

0 101.0 38.4%
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Hydric Rating by Map Unit— Summary by Map Unit — Buffalo County, Wisconsin (WI011)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1648A Northbend-Ettrick silt
loams, 0 to 3 percent
slopes, frequently
flooded

96 8.1 3.1%

Totals for Area of Interest 262.8 100.0%

Hydric Rating by Map Unit—Buffalo County, Wisconsin

Natural Resources
Conservation Service
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Description

This rating indicates the percentage of map units that meets the criteria for hydric
soils. Map units are composed of one or more map unit components or soil
types, each of which is rated as hydric soil or not hydric. Map units that are made
up dominantly of hydric soils may have small areas of minor nonhydric
components in the higher positions on the landform, and map units that are made
up dominantly of nonhydric soils may have small areas of minor hydric
components in the lower positions on the landform. Each map unit is rated based
on its respective components and the percentage of each component within the
map unit.

The thematic map is color coded based on the composition of hydric
components. The five color classes are separated as 100 percent hydric
components, 66 to 99 percent hydric components, 33 to 65 percent hydric
components, 1 to 32 percent hydric components, and less than one percent
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the
map pane contains a column named 'Rating'. In this column the percentage of
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the
upper part (Federal Register, 1994). Under natural conditions, these soils are
either saturated or inundated long enough during the growing season to support
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric
soil, however, more specific information, such as information about the depth and
duration of the water table, is needed. Thus, criteria that identify those estimated
soil properties unique to hydric soils have been established (Federal Register,
2002). These criteria are used to identify map unit components that normally are
associated with wetlands. The criteria used are selected estimated soil properties
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric,
they should exhibit certain properties that can be easily observed in the field.
These visible properties are indicators of hydric soils. The indicators used to
make onsite determinations of hydric soils are specified in "Field Indicators of
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.

Federal Register. September 18, 2002. Hydric soils of the United States.

Hydric Rating by Map Unit—Buffalo County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/6/2017
Page 5 of 6



Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service.
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for
making and interpreting soil surveys. 2nd edition. Natural Resources
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present

Component Percent Cutoff: None Specified

Tie-break Rule: Lower
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Appendix C-1 
Excerpts from Feasibility Report (RMT 1997) 
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Appendix C-2 
USGS Quaternary Earthquake Fault Map (USGS, 2015) 
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Since SMS < SM1, for this response spectrum SMS has been set
equal to SM1 in accordance with Section 11.4.3.

Design Response Spectrum
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Since SMS < SM1, for this response spectrum SMS has been set
equal to SM1 (and hence SDS has been set equal to SD1), in
accordance with Section 11.4.3.
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Mapped Acceleration Parameters, Long-Period Transition Periods, and Risk
Coe�cients

Note: The SS and S1 ground motion maps provided below are for the direction of maximmum horizontal

spectral response acceleration. They have been converted from corresponding geometric mean ground
motions computed by the USGS by applying factors of 1.1 (to obtain SS) 1.3 (to obtain S1).

FIGURE 22-1 SS Risk-Targeted Maximum Considered Earthquake (MCER) Ground Motion Parameter

for the Conterminous United States for 0.2 s Spectral Response Acceleration (5% of Critical
Damping), Site Class B

FIGURE 22-2 S1 Risk-Targeted Maximum Considered Earthquake (MCER) Ground Motion Parameter

for the Conterminous United States for 1.0 s Spectral Response Acceleration (5% of Critical
Damping), Site Class B

FIGURE 22-9 Maximum Considered Earthquake Geometric Mean (MCEG) PGA, %g, Site Class B for the

Conterminous United States

FIGURE 22-14 Mapped Long-Period Transition Period, TL (s), for the Conterminous United States

FIGURE 22-18 Mapped Risk Coe�icient at 0.2 s Spectral Response Period, CRS

FIGURE 22-19 Mapped Risk Coe�icient at 1.0 s Spectral Response Period, CR1

https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-1.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-2.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-9.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-14.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-18.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-19.pdf
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Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the default has
classified the site class as Site Class , based on the site soil properties in accordance with Chapter 20.

Table 20.3-1 Site Classi�cation

Site Class vS N or Nch su

A. Hard Rock >5,000 �/s N/A N/A

B. Rock 2,500 to 5,000 �/s N/A N/A

C. Very dense soil and so� rock 1,200 to 2,500 �/s >50 >2,000 psf

D. Sti� Soil 600 to 1,200 �/s 15 to 50 1,000 to 2,000 psf

E. So� clay soil <600 �/s <15 <1,000 psf

 

Any profile with more than 10 � of soil having the characteristics:
Plasticity index PI > 20
Moisture content w ≥ 40%, and
Undrained shear strength su < 500 psf

F. Soils requiring site response analysis in
accordance with Section 21.1

See Section 20.3.1

For SI: 1�/s = 0.3048 m/s 1lb/�2 = 0.0479 kN/m2
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CRSSSUH = 0.942 × 0.050 = 0.047 g

SSD = 1.500 g

CR1S1UH = 0.877 × 0.040 = 0.035 g

S1D = 0.600 g

Site Coe�cients and Risk-Targeted Maximum Considered Earthquake (MCER)
Spectral Response Acceleration Parameters

SS ≡ “Lesser of CRSSSUH and SSD” = 0.047 g

S1 ≡ “Lesser of CR1S1UH and S1D” = 0.035 g

Table 11.4-1: Site Coe�cient Fa

Site Class

Spectral Reponse Acceleration Parameter at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS = 1.25 SS ≥ 1.50

A 0.8 0.8 0.8 0.8 0.8 0.8

B (measured) 0.9 0.9 0.9 0.9 0.9 0.9

B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0

C 1.3 1.3 1.2 1.2 1.2 1.2

D (determined) 1.6 1.4 1.2 1.1 1.0 1.0

D (default) 1.6 1.4 1.2 1.2 1.2 1.2

E 2.4 1.7 1.3 1.2 * 1.2 * 1.2 *

F See Section 11.4.7

* For Site Class E and SS ≥ 1.0 g, see the requirements for site-specific ground motions in Section 11.4.7 of the 2015 NEHRP
Provisions. Here the exception to those requirements allowing Fa to be taken as equal to that of Site Class C has been invoked.

Note: Use straight-line interpolation for intermediate values of SS.

Risk-targeted Ground Motion (0.2 s)

Deterministic Ground Motion (0.2 s)

Risk-targeted Ground Motion (1.0 s)

Deterministic Ground Motion (1.0 s)
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Note: Where Site Class B is selected, but site-specific velocity measurements are not made, the value of Fa shall be taken as 1.0
per Section 11.4.2.
Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of Fa shall not be less than 1.2 per
Section 11.4.3.

For Site Class = D (determined) and SS = 0.047 g, Fa = 1.600
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SMS = FaSS = 1.600 × 0.047 = 0.075 g

SM1 = FvS1 = 2.400 × 0.035 = 0.085 g

Table 11.4-2: Site Coe�cient Fv

Site Class

Spectral Response Acceleration Parameter at 1-Second Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 = 0.50 S1 ≥ 0.60

A 0.8 0.8 0.8 0.8 0.8 0.8

B (measured) 0.8 0.8 0.8 0.8 0.8 0.8

B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0

C 1.5 1.5 1.5 1.5 1.5 1.4

D (determined) 2.4 2.2 1 2.0 1 1.9 1 1.8 1 1.7 1

D (default) 2.4 2.2 1 2.0 1 1.9 1 1.8 1 1.7 1

E 4.2 3.3 1 2.8 1 2.4 1 2.2 1 2.0 1

F See Section 11.4.7

1 For Site Class D or E and S1 ≥ 0.2 g, site-specific ground motions might be required. See Section 11.4.7 of the 2015 NEHRP
Provisions.

Note: Use straight-line interpolation for intermediate values of S1.

Note: Where Site Class B is selected, but site-specific velocity measurements are not made, the value of Fv shall be taken as 1.0
per Section 11.4.2.

For Site Class = D (determined) and S1 = 0.035 g, Fv = 2.400

Site-adjusted MCER (0.2 s)

Site-adjusted MCER (1.0 s)
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SDS = ⅔ SMS = ⅔ × 0.075 = 0.050 g

SD1 = ⅔ SM1 = ⅔ × 0.085 = 0.056 g

Design Spectral Acceleration Parameters

Design Ground Motion (0.2 s)

Design Ground Motion (1.0 s)
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Long-Period Transition Period = TL = 12 s

Design Response Spectrum

Figure 11.4-1: Design Response Spectrum

Since SMS < SM1, for this response spectrum SMS has been set equal to SM1 (and hence SDS has been set equal to SD1), in
accordance with Section 11.4.3.



12/12/2017 U.S. Seismic Design Maps

https://earthquake.usgs.gov/designmaps/beta/us/ 10/13

Period, T (sec)

Sp
ec

tr
al

 R
es

po
ns

e 
Ac

ce
le

ra
tio

n,
 S

a 
(g

)



12/12/2017 U.S. Seismic Design Maps

https://earthquake.usgs.gov/designmaps/beta/us/ 11/13

MCER Response Spectrum

The MCER response spectrum is determined by multiplying the design response spectrum above by 1.5. 
Since SMS < SM1, for this response spectrum SMS has been set equal to SM1 in accordance with Section 11.4.3.



12/12/2017 U.S. Seismic Design Maps

https://earthquake.usgs.gov/designmaps/beta/us/ 12/13

PGA = 0.023 g

PGAM = FPGAPGA = 1.600 × 0.023 = 0.036 g

Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

Table 11.8-1: Site Coe�cient for FPGA

Site Class

Mapped MCE Geometric Mean (MCEG) Peak Ground Acceleration

PGA ≤ 0.10 PGA = 0.20 PGA = 0.30 PGA = 0.40 PGA = 0.50 PGA ≥ 0.60

A 0.8 0.8 0.8 0.8 0.8 0.8

B (measured) 0.9 0.9 0.9 0.9 0.9 0.9

B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0

C 1.3 1.2 1.2 1.2 1.2 1.2

D (determined) 1.6 1.4 1.3 1.2 1.1 1.1

D (default) 1.6 1.4 1.3 1.2 1.2 1.2

E 2.4 1.9 1.6 1.4 1.2 1.1

F See Section 11.4.7

Note: Use straight-line interpolation for intermediate values of PGA
Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of Fpga shall not be less than 1.2.

For Site Class = D (determined) and PGA = 0.023 g, FPGA = 1.600

Mapped MCEG

Site-adjusted MCEG

JHotstream
Rectangle
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-22

Risk Category: III

Soil Class: D - Stiff Soil

Elevation: 810.56 ft (NAVD 88)

Latitude:
Longitude:

44.29

-91.876

Page 1 of 4https://asce7hazardtool.online/ Tue Oct 18 2022

https://asce7hazardtool.online/


PGA M : 0.029

SMS : 0.091

SM1 : 0.092

SDS : 0.06

SD1 : 0.061

TL : 12

SS : 0.056

S1 : 0.04

SDC : 

VS30 : 260

Multi-Period Design Spectrum

S  (g) vs T(s)a

Multi-Period MCE   SpectrumR

S  (g) vs T(s)a

Two-Period Design Spectrum

S  (g) vs T(s)a

Two-Period MCE   SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

Vertical ground motion data has not yet been made 
available by USGS.

MCE   Vertical Response SpectrumR

Vertical ground motion data has not yet been made 
available by USGS.

Seismic

Site Soil Class: 

Results: 

Page 2 of 4https://asce7hazardtool.online/ Tue Oct 18 2022

https://asce7hazardtool.online/


Data Accessed: Tue Oct 18 2022

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-22 and ASCE/SEI 7-22 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-22 Ch. 21 are available from USGS.

Page 3 of 4https://asce7hazardtool.online/ Tue Oct 18 2022

https://asce7hazardtool.online/


The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without 
warranties of any kind. The location data included herein has been obtained from information developed, produced, and maintained 
by third party providers; or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort 
to use data obtained from reliable sources or methodologies, ASCE does not make any representations or warranties as to the 
accuracy, completeness, reliability, currency, or quality of any data provided herein. Any third-party links provided by this Tool 
should not be construed as an endorsement, affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care 
required of such professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, 
directors, employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or 
consequential damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the 
fullest extent permitted by law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or 
resulting from any use of data provided by the ASCE 7 Hazard Tool.

Page 4 of 4https://asce7hazardtool.online/ Tue Oct 18 2022

https://asce7hazardtool.online/


2022 Earthquake Fault Map

National Geographic, Esri, Garmin, HERE, UNEP-
WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO,
NOAA, increment P Corp.

Fault Areas

Class B

historic

late Quaternary

latest Quaternary

middle and late Quaternary

National Database

Historic (< 150 years), well constrained  location

Historic (< 150 years), moderately constrained  location

Historic (< 150 years), inferred location

Latest Quaternary (<15,000 years), well constrained location

Latest Quaternary (<15,000 years), moderately constrained location

Latest Quaternary (<15,000 years), inferred location

Late Quaternary (< 130,000 years), well constrained location

Late Quaternary (< 130,000 years), moderately contrained location

Late Quaternary (< 130,000 years), inferred location

Middle and late Quaternary (< 750,000 years), well constrained location

Middle and late Quaternary (< 750,000 years), moderately constrained location

Middle and late Quaternary (< 750,000 years), inferred location

Undifferentiated Quaternary (< 1.6 million years), well constrained location

Undifferentiated Quaternary (< 1.6 million years), moderately constrained location

Undifferentiated Quaternary (< 1.6 million years), inferred location

10/18/2022, 10:29:42 AM
0 360 720180 mi

0 560 1,120280 km

1:18,489,298

USGS
National Geographic, Esri, Garmin, HERE, UNEP-WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA, increment P Corp. | USGS |
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December 07, 2022

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Minnesota-Wisconsin Ecological Services Field Office
3815 American Blvd East

Bloomington, MN 55425-1659
Phone: (952) 858-0793 Fax: (952) 646-2873

In Reply Refer To: 
Project Code: 2023-0022822 
Project Name: Alma Off-Site Disposal Facility, Phase IV Landfill
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

This response has been generated by the Information, Planning, and Conservation (IPaC) system to provide 
information on natural resources that could be affected by your project. The U.S. Fish and Wildlife Service 
(Service) provides this response under the authority of the Endangered Species Act of 1973 (16 U.S.C. 
1531-1543), the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d), the Migratory Bird Treaty Act 
(16 U.S.C. 703-712), and the Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.).   
 
Threatened and Endangered Species 
The enclosed species list identifies threatened, endangered, proposed and candidate species, as well as 
proposed and final designated critical habitat, that may occur within the boundary of your proposed project and 
may be affected by your proposed project. The species list fulfills the requirement for obtaining a Technical 
Assistance Letter from the U.S. Fish and Wildlife Service under section 7(c) of the Endangered Species Act 
(Act) of 1973, as amended (16 U.S.C. 1531 et seq.). 
 
New information based on updated surveys, changes in the abundance and distribution of species, changed 
habitat conditions, or other factors could change this list. Note that under 50 CFR 402.12(e) of the regulations 
implementing section 7 of the Act, the accuracy of this species list should be verified after 90 days. The 
Service recommends that verification be completed by visiting the ECOS IPaC website at regular intervals 
during project planning and implementation for updates to species lists and information. An updated list may 
be requested through the ECOS IPaC system by completing the same process used to receive the enclosed list. 
  
Consultation Technical Assistance 
Please refer to refer to our Section 7 website  for guidance and technical assistance, including step-by-step 
instructions for making effects determinations for each species that might be present and for specific guidance 
on the following types of projects: projects in developed areas, HUD, CDBG, EDA, pipelines, buried utilities, 
telecommunications, and requests for a Conditional Letter of Map Revision (CLOMR) from FEMA.   
                                                  

https://www.fws.gov/service/section-7-consultations
https://www.fws.gov/midwest/endangered/section7/s7process/7a2process.html
https://www.fws.gov/midwest/endangered/section7/s7process/7a2process.html
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1.

2.

3.

▪
▪

Using the IPaC Official Species List to Make No Effect and May Affect Determinations for Listed 
Species

If IPaC returns a result of “There are no listed species found within the vicinity of the project,” then 
project proponents can conclude the proposed activities will have no effect on any federally listed 
species under Service jurisdiction. Concurrence from the Service is not required for no 
effect determinations. No further consultation or coordination is required. Attach this letter to the dated 
IPaC species list report for your records. 

If IPaC returns one or more federally listed, proposed, or candidate species as potentially present in the 
action area of the proposed project – other than bats (see below) – then project proponents must 
determine if proposed activities will have no effect on or may affect those species. For assistance in 
determining if suitable habitat for listed, candidate, or proposed species occurs within your project area 
or if species may be affected by project activities, you can obtain Life History Information for Listed 
and Candidate Species on our office website. If no impacts will occur to a species on the IPaC species 
list (e.g., there is no habitat present in the project area), the appropriate determination is no effect. No 
further consultation or coordination is required. Attach this letter to the dated IPaC species list report for 
your records. 

Should you determine that project activities may affect any federally listed, please contact our office 
for further coordination. Letters with requests for consultation or correspondence about your project 
should include the Consultation Tracking Number in the header. Electronic submission is preferred.

 
Northern Long-Eared Bats 
Northern long-eared bats occur throughout Minnesota and Wisconsin and the information below may help in 
determining if your project may affect these species. 
 
This species hibernates in caves or mines only during the winter. In Minnesota and Wisconsin, the hibernation 
season is considered to be November 1 to March 31. During the active season (April 1 to October 31) they 
roost in forest and woodland habitats. Suitable summer habitat for northern long-eared bats consists of a wide 
variety of forested/wooded habitats where they roost, forage, and travel and may also include some adjacent 
and interspersed non-forested habitats such as emergent wetlands and adjacent edges of agricultural fields, old 
fields and pastures. This includes forests and woodlots containing potential roosts (i.e., live trees and/or snags 
≥3 inches dbh for northern long-eared bat that have exfoliating bark, cracks, crevices, and/or hollows), as well 
as linear features such as fencerows, riparian forests, and other wooded corridors. These wooded areas may be 
dense or loose aggregates of trees with variable amounts of canopy closure. Individual trees may be considered 
suitable habitat when they exhibit the characteristics of a potential roost tree and are located within 1,000 feet 
(305 meters) of forested/wooded habitat. Northern long-eared bats have also been observed roosting in human- 
made structures, such as buildings, barns, bridges, and bat houses; therefore, these structures should also be 
considered potential summer habitat and evaluated for use by bats. If your project will impact caves or mines 
or will involve clearing forest or woodland habitat containing suitable roosting habitat, northern long-eared 
bats could be affected.  
 
Examples of unsuitable habitat include:

Individual trees that are greater than 1,000 feet from forested or wooded areas,

Trees found in highly developed urban areas (e.g., street trees, downtown areas),

https://www.fws.gov/office/minnesota-wisconsin-ecological-services/species
https://www.fws.gov/office/minnesota-wisconsin-ecological-services/species
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▪
▪

▪
▪
▪
▪
▪

A pure stand of less than 3-inch dbh trees that are not mixed with larger trees, and

A stand of eastern red cedar shrubby vegetation with no potential roost trees.

 
If IPaC returns a result that northern long-eared bats are potentially present in the action area of the proposed 
project, project proponents can conclude the proposed activities may affect this species IF one or more of the 
following activities are proposed:

Clearing or disturbing suitable roosting habitat, as defined above, at any time of year,

Any activity in or near the entrance to a cave or mine,

Mining, deep excavation, or underground work within 0.25 miles of a cave or mine,

Construction of one or more wind turbines, or

Demolition or reconstruction of human-made structures that are known to be used by bats based on 
observations of roosting bats, bats emerging at dusk, or guano deposits or stains.

 
If none of the above activities are proposed, project proponents can conclude the proposed activities will 
have no effect on the northern long-eared bat. Concurrence from the Service is not required for No 
Effect determinations. No further consultation or coordination is required. Attach this letter to the dated IPaC 
species list report for your records.  
 
If any of the above activities are proposed, please use the northern long-eared bat determination key in 
IPaC. This tool streamlines consultation under the 2016 rangewide programmatic biological opinion for the 
4(d) rule. The key helps to determine if prohibited take might occur and, if not, will generate an automated 
verification letter. No further review by us is necessary.  
 
Please note that on March 23, 2022, the Service published a proposal to reclassify the northern long-eared bat 
as endangered under the Endangered Species Act. The U.S. District Court for the District of Columbia has 
ordered the Service to complete a new final listing determination for the bat by November 2022 (Case 1:15- 
cv-00477, March 1, 2021). The bat, currently listed as threatened, faces extinction due to the range-wide 
impacts of white-nose syndrome (WNS), a deadly fungal disease affecting cave-dwelling bats across the 
continent. The proposed reclassification, if finalized, would remove the current 4(d) rule for the NLEB, as these 
rules may be applied only to threatened species. Depending on the type of effects a project has on NLEB, the 
change in the species’ status may trigger the need to re-initiate consultation for any actions that are not 
completed and for which the Federal action agency retains discretion once the new listing determination 
becomes effective (anticipated to occur by December 30, 2022). If your project may result in incidental take of 
northern long-eared bats after the new listing goes into effect this will first need to addressed in an updated 
consultation that includes an Incidental Take Statement. If your project may require re-initiation of 
consultation, please contact our office for additional guidance. 
 
Whooping Crane 
Whooping crane is designated as a non-essential experimental population in Wisconsin and consultation under 
Section 7(a)(2) of the Endangered Species Act is only required if project activities will occur within a National 
Wildlife Refuge or National Park. If project activities are proposed on lands outside of a National Wildlife 
Refuge or National Park, then you are not required to consult. For additional information on this designation 
and consultation requirements, please review “Establishment of a Nonessential Experimental Population of 

https://www.govinfo.gov/content/pkg/FR-2001-06-26/pdf/01-15791.pdf#page=1
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Whooping Cranes in the Eastern United States.”   
 
Other Trust Resources and Activities 
Bald and Golden Eagles - Although the bald eagle has been removed from the endangered species list, this 
species and the golden eagle are protected by the Bald and Golden Eagle Act and the Migratory Bird Treaty 
Act. Should bald or golden eagles occur within or near the project area please contact our office for further 
coordination. For communication and wind energy projects, please refer to additional guidelines below. 
 
Migratory Birds - The Migratory Bird Treaty Act (MBTA) prohibits the taking, killing, possession, 
transportation, and importation of migratory birds, their eggs, parts, and nests, except when specifically 
authorized by the Service. The Service has the responsibility under the MBTA to proactively prevent the 
mortality of migratory birds whenever possible and we encourage implementation of recommendations that 
minimize potential impacts to migratory birds. Such measures include clearing forested habitat outside the 
nesting season (generally March 1 to August 31) or conducting nest surveys prior to clearing to avoid injury to 
eggs or nestlings. 
 
Communication Towers - Construction of new communications towers (including radio, television, cellular, 
and microwave) creates a potentially significant impact on migratory birds, especially some 350 species of 
night-migrating birds. However, the Service has developed voluntary guidelines for minimizing impacts. 
 
Transmission Lines - Migratory birds, especially large species with long wingspans, heavy bodies, and poor 
maneuverability can also collide with power lines. In addition, mortality can occur when birds, particularly 
hawks, eagles, kites, falcons, and owls, attempt to perch on uninsulated or unguarded power poles. To 
minimize these risks, please refer to guidelines developed by the Avian Power Line Interaction Committee and 
the Service. Implementation of these measures is especially important along sections of lines adjacent to 
wetlands or other areas that support large numbers of raptors and migratory birds. 
 
Wind Energy - To minimize impacts to migratory birds and bats, wind energy projects should follow the 
Service’s Wind Energy Guidelines. In addition, please refer to the Service's Eagle Conservation Plan Guidance, 
which provides guidance for conserving bald and golden eagles in the course of siting, constructing, and 
operating wind energy facilities. 
 
State Department of Natural Resources Coordination 
While it is not required for your Federal section 7 consultation, please note that additional state endangered or 
threatened species may also have the potential to be impacted. Please contact the Minnesota or Wisconsin 
Department of Natural Resources for information on state listed species that may be present in your proposed 
project area. 
 
Minnesota  
Minnesota Department of Natural Resources - Endangered Resources Review Homepage 
Email: Review.NHIS@state.mn.us 
 
Wisconsin 
Wisconsin Department of Natural Resources - Endangered Resources Review Homepage 
Email: DNRERReview@wi.gov 

https://www.govinfo.gov/content/pkg/FR-2001-06-26/pdf/01-15791.pdf#page=1
https://fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://fws.gov/story/incidental-take-beneficial-practices-communication-towers
https://fws.gov/story/incidental-take-beneficial-practices-power-lines
https://www.fws.gov/media/land-based-wind-energy-guidelines
https://www.fws.gov/media/eagle-conservation-plan-guidance
https://www.dnr.state.mn.us/eco/ereview/index.html
mailto:Review.NHIS@state.mn.us
https://dnr.wisconsin.gov/topic/erreview/review.html#:~:text=An%20Endangered%20Resouces%20Review%20(ER,management%2C%20development%20and%20planning%20projects
mailto:DNRERReview@wi.gov
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We appreciate your concern for threatened and endangered species. Please feel free to contact our office with 
questions or for additional information.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Migratory Birds
Wetlands
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Minnesota-Wisconsin Ecological Services Field Office
3815 American Blvd East
Bloomington, MN 55425-1659
(952) 858-0793
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Project Summary
Project Code: 2023-0022822
Project Name: Alma Off-Site Disposal Facility, Phase IV Landfill
Project Type: Landfill - Solid Waste
Project Description: Data request for plan modification for initial permitting of coal 

combustion residual (CCR) landfills.
Project Location:

Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@44.289800850000006,-91.87516053879101,14z

Counties: Buffalo County, Wisconsin

https://www.google.com/maps/@44.289800850000006,-91.87516053879101,14z
https://www.google.com/maps/@44.289800850000006,-91.87516053879101,14z
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1.

Endangered Species Act Species
There is a total of 4 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

Mammals
NAME STATUS

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Endangered

Clams
NAME STATUS

Higgins Eye (pearlymussel) Lampsilis higginsii
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5428

Endangered

Sheepnose Mussel Plethobasus cyphyus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6903

Endangered

Insects
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/5428
https://ecos.fws.gov/ecp/species/6903
https://ecos.fws.gov/ecp/species/9743
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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1.
2.
3.

Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below.

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the 
USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your 
project location. To learn more about the levels of concern for birds on your list and how this 
list is generated, see the FAQ below. This is not a list of every bird you may find in this location, 
nor a guarantee that every bird on this list will be found in your project area. To see exact 
locations of where birders and the general public have sighted birds in and around your project 
area, visit the E-bird data mapping tool (Tip: enter your location, desired date range and a species 
on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing 
the relative occurrence and abundance of bird species on your list are available. Links to 
additional information about Atlantic Coast birds, and other important information about your 
migratory bird list, including how to properly interpret and use your migratory bird report, can be 
found below.

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area.

NAME
BREEDING 
SEASON

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities.

Breeds Dec 1 to 
Aug 31

Black Tern Chlidonias niger
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/3093

Breeds May 15 
to Aug 20

1
2

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/program/migratory-birds/species
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/3093
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NAME
BREEDING 
SEASON

Black-billed Cuckoo Coccyzus erythropthalmus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9399

Breeds May 15 
to Oct 10

Bobolink Dolichonyx oryzivorus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 20 
to Jul 31

Canada Warbler Cardellina canadensis
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 20 
to Aug 10

Chimney Swift Chaetura pelagica
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds Mar 15 
to Aug 25

Eastern Whip-poor-will Antrostomus vociferus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 1 
to Aug 20

Golden Eagle Aquila chrysaetos
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities.
https://ecos.fws.gov/ecp/species/1680

Breeds 
elsewhere

Henslow's Sparrow Ammodramus henslowii
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/3941

Breeds May 1 
to Aug 31

Lesser Yellowlegs Tringa flavipes
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9679

Breeds 
elsewhere

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 10 
to Sep 10

Ruddy Turnstone Arenaria interpres morinella
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA

Breeds 
elsewhere

Rusty Blackbird Euphagus carolinus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA

Breeds 
elsewhere

https://ecos.fws.gov/ecp/species/9399
https://ecos.fws.gov/ecp/species/1680
https://ecos.fws.gov/ecp/species/3941
https://ecos.fws.gov/ecp/species/9679


12/07/2022   3

   

1.

2.

3.

NAME
BREEDING 
SEASON

Short-billed Dowitcher Limnodromus griseus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9480

Breeds 
elsewhere

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 10 
to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting 
to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25.
To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area.

https://ecos.fws.gov/ecp/species/9480


12/07/2022   4

   

 no data survey effort breeding season probability of presence

Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Bald Eagle
Non-BCC 
Vulnerable

Black Tern
BCC Rangewide 
(CON)

Black-billed 
Cuckoo
BCC Rangewide 
(CON)

Bobolink
BCC Rangewide 
(CON)

Canada Warbler
BCC Rangewide 
(CON)

Chimney Swift
BCC Rangewide 
(CON)

Eastern Whip-poor- 
will
BCC Rangewide 
(CON)

Golden Eagle
Non-BCC 
Vulnerable

Henslow's Sparrow
BCC Rangewide 
(CON)
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Lesser Yellowlegs
BCC Rangewide 
(CON)

Red-headed 
Woodpecker
BCC Rangewide 
(CON)

Ruddy Turnstone
BCC - BCR

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Rusty Blackbird
BCC - BCR

Short-billed 
Dowitcher
BCC Rangewide 
(CON)

Wood Thrush
BCC Rangewide 
(CON)

Additional information can be found using the following links:

Birds of Conservation Concern https://www.fws.gov/program/migratory-birds/species
Measures for avoiding and minimizing impacts to birds https://www.fws.gov/library/ 
collections/avoiding-and-minimizing-incidental-take-migratory-birds
Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/ 
documents/nationwide-standard-conservation-measures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures or permits 
may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site.

What does IPaC use to generate the list of migratory birds that potentially occur in my 
specified location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location.

https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://avianknowledge.net/index.php/beneficial-practices/
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/program/migratory-birds/species
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2.

3.

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the Rapid Avian Information 
Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets.

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link.

How do I know if a bird is breeding, wintering or migrating in my area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may query your location using the RAIL Tool and look 
at the range maps provided for birds in your area at the bottom of the profiles provided for each 
bird in your results. If a bird on your migratory bird species list has a breeding season associated 
with it, if that bird does occur in your project area, there may be nests present at some point 
within the timeframe specified. If "Breeds elsewhere" is indicated, then the bird likely does not 
breed in your project area.

What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

"BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands);
"BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and
"Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing).

http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/program/eagle-management
https://data.pointblue.org/apps/rail/
https://data.pointblue.org/apps/rail/
https://avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/apps/rail/
https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
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Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ "What does IPaC 
use to generate the migratory birds potentially occurring in my specified location". Please be 
aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no 
data" indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds" at the bottom of your migratory bird trust resources page.

http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://fwsepermits.servicenowservices.com/fws
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Wetlands
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site.

RIVERINE
R4SBC
R4SBA

FRESHWATER EMERGENT WETLAND
PEM1C

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://ipac.ecosphere.fws.gov/wetlands/decoder?CodeURL=R4SBC
https://ipac.ecosphere.fws.gov/wetlands/decoder?CodeURL=R4SBA
https://ipac.ecosphere.fws.gov/wetlands/decoder?CodeURL=PEM1C
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IPaC User Contact Information
Agency: TRC Environmental Corporation
Name: Danielle Anderson
Address: 6737 W Washington Street
Address Line 2: Suite 2100
City: West Allis
State: WI
Zip: 53214
Email danderson@trccompanies.com
Phone: 2629012150
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Appendix F: Plan of Operation Excerpts 

• F.1:  Plan of Operation Report Section 3.0 and 4.0 Excerpts 

• F.2:  Plan of Operation Plan Set 

• F.3:  Appendix E Excerpt – Geomembrane Compatibility 

• F.4:  Appendix H Excerpt – Piping and Permeability  

• F.5:  Appendix F Excerpt – Saturated Head Over Liner Calculation  

• F.6:  Appendix G Excerpt – Pipe Strength Calculations 

• F.7:  Appendix J Excerpt – Global Stability 
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F.1 
Plan of Operation Report Section 3.0 and 4.0 Excerpts 
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F.2 
Plan of Operation Plan Set 
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F.3 
Appendix E Excerpt – Geomembrane Compatibility 
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F.4 
Appendix H Excerpt – Piping and Permeability 
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F.5 
Appendix F Excerpt – Saturated Head Over Liner Calculation 
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F.6 
Appendix G Excerpt – Pipe Strength Calculations 
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F.7 
Appendix J Excerpt – Global Stability 
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Appendix G: Construction Quality Assurance Plan 
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Section 1 
Introduction

1.1 Project Background 
This report presents the Construction Quality Assurance (CQA) Plan for the Dairyland Power
Cooperative (DPC) Phase IV Ash Disposal Facility. The landfill consists of approximately
32.1 acres and is owned by DPC. This site is located in the NE ¼ of the NE ¼ of Section 19 and
portions of Sections 18 and 20, T21N, R12W Town of Belvidere, Buffalo County, Wisconsin.

This CQA Plan has been prepared for, and is included in, the submittal of the Plan of Operation
for the DPC Phase IV Ash Disposal Facility. This CQA Plan is intended to be a �working�
document, in other words, one that is updated to reflect changes in specific materials, in
installation practices, industry standards, or in tests and test methods.

1.2 Purpose and Scope 
The purpose of this CQA Plan is to address the quality assurance procedures and requirements
for the construction at the proposed DPC Phase IV Ash Disposal Facility, including all earthen
materials (low permeability layer, general soil, granular soil, and topsoil) and synthetic
materials (geomembrane, geotextile, geosynthetic clay liner, and piping).

This CQA Plan provides procedures that will ensure that all of the landfill components are
constructed in a manner that will maximize their performance and that will safeguard
components from damage during construction. The plan procedures will also ensure that the
landfill (composite liner and cover) is constructed, tested, and documented in accordance with
the design criteria and regulatory requirements.

The scope of this report includes general CQA requirements in regard to the roles,
responsibilities, and qualifications of parties involved; the preconstruction activities; and the
general inspection and documentation procedures. Specifically, this plan establishes
requirements for construction procedures and observation, field and laboratory testing
frequencies and methods, and acceptance criteria for each component of the composite liner and
cover. Testing and acceptance criteria are based on Chapter NR 500, Wisconsin Administrative
Code (WAC), requirements where applicable. Geomembrane testing and acceptance criteria are
based on representative manufacturer�s product data, and on current acceptable industry
standards and practice.
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The CQA Plan addresses the construction of the following systems within the landfill facility:

Low permeability layer

General soil

Granular soil

Topsoil

Geomembrane

Geotextile

Geosynthetic clay liner

Piping

1.3 Quality Assurance and Quality Control 
Quality assurance and quality control are defined as follows:

Quality assurance A planned and systematic pattern of all means and actions designed to
provide adequate confidence that materials or services meet contractual and regulatory
requirements. This is typically performed to ensure the purchaser, owner, and/or
regulatory agencies that delivered materials or services are of desired quality.

Quality control Those actions that provide a means to measure and regulate the
characteristics of a material or service to meet contractual and regulatory requirements.
This typically is performed by, or for, the provider of materials or services as a control
mechanism on the quality of the provider�s efforts.

In the context of this manual, the terms are further defined as follows:

Quality assurance refers to the means and actions employed by the CQA Officer to ensure
conformity of the systems� installation with the CQA Plan and the construction plans and
specifications. Quality assurance is primarily provided by an independent third party
(consultant or laboratory) under the oversight of the CQA Officer.

Quality control refers to those actions taken by the Manufacturer, Fabricator, or
Contractor/Installer to provide materials and workmanship that meet the requirements of
the CQA Plan and the construction plans and specifications. Some testing efforts required
by this CQA Plan may serve as both quality control and quality assurance measures.

1.4 General Testing Requirements 
This CQA Plan includes references to test procedures of the American Society for Testing and
Materials (ASTM) and the Geosynthetics Research Institute (GRI). Test procedure references
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are always to the latest approved version up to the date of this document, unless specifically
stated otherwise in this document.

Tests will be performed in strict accordance with the referenced test procedure and the
description included in this plan, unless indicated otherwise. Any deviations to test procedures
called out in this plan must be approved, in writing, by the CQA Officer prior to
commencement of any work.
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Section 2 
CQA Roles, Responsibilities, and Qualifications 

2.1 CQA Officer 
The CQA Officer will supervise and be responsible for all observation, testing, and related
construction documentation as described in this CQA Plan. The CQA Officer will be
responsible for preparing the construction documentation report to certify substantial
compliance with appropriate sections of Chapter NR 500. The CQA Officer will be a
Professional Engineer registered in the State of Wisconsin.

The CQA Officer may delegate daily observation and documentation, testing, and sampling
duties to a qualified technician or engineer with experience in the assigned aspect of
construction who will serve as the Resident Project Representative (RPR). Although these
duties may be delegated, the CQA Officer will retain the responsibility for these activities.

2.2 Resident Project Representative (RPR) 
The RPR will carry out daily observation, testing, and sampling duties under the direct
supervision of the CQA Officer as required by NR 516.04. The RPR will be a qualified
technician or engineer with experience in the assigned aspect of construction. The RPR will
observe and document construction and installation procedures. The RPR will prepare daily
summary reports and will routinely transmit these to the CQA Officer. The RPR will
immediately notify the CQA Officer of problems or deviations from the CQA Plan or
construction plans and specifications. Reporting, documentation, and resolution of problems
and deficiencies will be carried out as described in Section 4. The RPR will not have authority
to approve design or specification changes without the consent of the CQA Officer.

2.3 Soil Testing Laboratory 
The Soil Testing Laboratory retained will be experienced in landfill construction soil testing, the
American Society of Testing and Materials Standards (ASTM), and other applicable standards.
The selected laboratory will be required to be responsive to the project needs by providing test
results within reasonable time frames. This will include providing verbal communication on
the status of ongoing tests and immediate communication of test results as needed to facilitate
ongoing construction. Such information may include hydraulic conductivity test data,
maximum dry density and optimum moisture content values, and borrow source
characterization data. Final laboratory reports will be certified by the soil testing laboratory and
submitted to the CQA Officer.
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2.4 Geosynthetics Testing Laboratory/Laboratories
The Geosynthetics Testing Laboratory/Laboratories will have experience in testing
geosynthetics in accordance with standards developed by ASTM, Geosynthetics Research
Institute (GRI), and other applicable test standards. The selected laboratory/laboratories will be
required to be responsive to the project needs by providing test results within reasonable time
frames. Final laboratory reports will be certified by the geosynthetics testing
laboratory/laboratories and will be submitted to the CQA Officer.

2.5 Construction Contractor 
The Construction Contractor�s role will be to furnish earthwork, construction, and piping
installation, and to provide overall construction responsibility for the completion of the landfill
facility. The Construction Contractor will be experienced in solid waste landfill construction,
knowledgeable about low permeability soil liner construction techniques, and familiar with
geosynthetic installations. The term �Contractor� is used interchangeably with �Construction
Contractor� in this plan.

2.6 Geosynthetics Installers 
The Geosynthetics Installer is the company hired by the Construction Contractor or owner to
install the geosynthetic components referenced in this manual and to perform the
nondestructive seam testing of the geomembrane as required by this plan. The term �Installer�
is used throughout this plan when reference is made to the tasks and responsibilities of a
Geosynthetics Installer.

The Installer will be trained and qualified to install the various geosynthetic components
covered by this plan. The Installer of the geomembranes will be approved and/or licensed by
the Manufacturer.

Prior to confirmation of any contractual agreements, the Installer of the geomembrane and
geosynthetic clay liner (GCL) will provide the CQA Officer with the following written
information, which must be approved by the CQA Officer:

Corporate background information.

Installation capabilities.

— Information on equipment and personnel

— Quality control manual for installation

A list of at least 10 completed facilities, totaling a minimum of 2,000,000 square feet for
which the Installer has completed the installation of polyethylene geomembrane. For each
installation, the following information will be provided:
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— Name and purpose of facility, its location, and date of installation

— Name of owner, project manager, designer, manufacturer, and fabricator (if any)

— Thickness and type of polyethylene geomembrane and the surface area of the
installed geomembrane

A list of at least 10 completed facilities, totaling a minimum of 1,000,000 square feet for
which the Installer has completed the installation of GCL. For each installation, the
following information will be provided:

— Name and purpose of facility, its location, and date of installation

— Name of owner, project manager, designer, manufacturer, and fabricator (if any)

— Type of GCL and the surface area of the installed GCL

All personnel performing geomembrane seaming operations will be qualified by experience
or by successfully passing seaming tests for the seaming methods to be used. At least one
seamer will have experience seaming a minimum of 2,000,000 square feet of polyethylene
geomembrane using the same type of seaming apparatus in use at the site. The most
experienced seamer, the �master seamer,� will provide direct supervision, as required, over
less experienced seamers. No field seaming will take place without an experienced seamer
(meeting the seaming criteria stated above) being present.

The Installer will provide the CQA Officer with a list of proposed seaming and testing
personnel, and their professional records, prior to installation of the geosynthetics. This
document will be reviewed by the CQA Officer. Any proposed seaming personnel deemed
insufficiently experienced will not be accepted by the CQA Officer or will be asked to pass a
seaming test.

The Installer will designate one representative as the Superintendent, who will represent
the Installer at all site meetings and who will be responsible for acting as the Installer�s
spokesperson on site. This Superintendent will be prequalified for this role, on the basis of
experience, management ability, and authority.
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Section 3 
Preconstruction Activities 

3.1 Preconstruction Meeting 
Prior to commencement of each phase (i.e., cell or module) of construction at the landfill facility,
a preconstruction meeting will be held. This meeting will include the parties involved in the
construction, including the CQA Officer or designated representative, the RPR, the
Construction Contractor, the Installer, and the Owner. If the Installer does not attend the
preconstruction meeting, a second meeting, the preinstallation meeting, will be conducted with
the Installer.

The purpose of this meeting is to begin the planning and coordination of construction tasks; to
identify potential problems that might cause difficulties and delays in construction; to properly
interpret the design intent by the Contractor(s); and to present the CQA Plan to all of the parties
involved. It is important that the rules regarding testing, repairs, etc., be known and accepted
by each party to this plan.

Specific topics considered for this meeting include the following, but will be dependant on the
presence of the Installer:

Review critical design details of the project, including the plans and specifications.

Review measures for surface water runoff and runon diversion control, including sump
locations, siltation control, and pumping requirements.

Make appropriate modifications to the CQA Plan; develop project specific addendums (if
necessary).

Review the responsibilities of each party.

Review lines of authority and communication.

Review methods for documenting and reporting and for distributing documents and
reports.

Review requirements of the soil testing laboratory and the geosynthetics testing laboratory
regarding sample sizes, methods of collection, and shipment. Also, review turn times for
sample data and their implications on the construction schedule, pending receipt of
acceptance data.

Review the number and locations of the tests required for soil and geosynthetic
components.
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Review precautions to be taken to maximize bonding between lifts of compacted soil.

Review the method for splicing segments of the compacted soil liner and cover.

Review precautions to be taken to minimize desiccation cracking of the subbase layer
surfaces.

Review methods of subbase layer surface preparation and approval prior to GCL
placement.

Establish rules for writing on the geomembrane (i.e., who is authorized to write, what can
be written, and in which color); and outline procedures for packaging and storing archive
samples.

Review GCL and geomembrane panel and seam layout diagrams and numbering systems.

Establish procedures for use of the geomembrane welding apparatus.

Establish appropriate intervals for geomembrane seamers to record operating and ambient
data.

Finalize geomembrane field cutout sample sizes.

Review geosynthetic repair procedures.

Review the time schedule for all operations.

Establish procedures for deployment of materials over completed GCL and geomembranes
emphasizing protection of both layers. Specific discussion will address the deployment of
textured geomembrane over the GCL and the deployment of select granular fill on the
sidewalls.

Observe where the site survey benchmarks are located, and review methods for
maintaining vertical and horizontal control.

Review permit documentation requirements.

Review the survey documentation tables and plans that identify the locations where survey
documentation information is required.

Conduct a site walk around to review material storage locations and general conditions
relative to construction.

Set up a time and place for regular construction progress meetings.

The meeting will be documented by the RPR or CQA Officer, and minutes will be distributed to
all parties involved in the construction project.
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3.2 Preconstruction Submittal 
Prior to installation of the geosynthetics in each landfill area, a preconstruction submittal will be
prepared and submitted to the WDNR a minimum of 15 days prior to the preconstruction
meeting or the preinstallation meeting, whichever is applicable, depending on the Installers
attendance at the preconstruction meeting. The preconstruction submittal will include the
following information required under s. NR 516.04(5).

Identification of the fabricators and installers selected for geomembrane and other
geosynthetics

Final version of the construction quality assurance plan, incorporating input, if any, from
the selected installers, and documenting qualifications of the third party construction
quality assurance organization and testing laboratories

Any modifications to the installation plan, with the final proposed version of the panel
layout diagrams and any revisions to details of seaming, patching, penetrations, use of
prefabricated specialty sections, or repair methods

3.3 Preinstallation Meeting 
Prior to commencement of the geomembrane installation, a preinstallation meeting will be held
if the Installer is not present at the preconstruction meeting. This meeting will include the
parties involved in the installation of the geosynthetics, including the RPR, the Construction
Contractor, and the Installer.

The purpose of this meeting is to begin the planning and coordination of installation tasks; to
identify potential problems that might cause difficulties and delays during the installation; and
to present the CQA Plan to all of the parties involved. It is important that the rules regarding
testing, repairs, etc., be known and accepted by each party to this plan.

Specific topics considered for this meeting include the following:

Review critical design details of the project, including the plans and specifications.

Make appropriate modifications to the CQA Plan; develop project specific addendums (if
necessary).

Review the responsibilities of each party.

Review lines of authority and communication.

Review methods for documenting and reporting and for distributing documents and
reports.

Establish rules for writing on the geomembrane (i.e., who is authorized to write, what can
be written, and in which color); and outline procedures for packaging and storing archive
samples.
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Review GCL and geomembrane panel and seam layout diagrams and numbering systems.

Establish procedures for use of the geomembrane welding apparatus.

Establish appropriate intervals for geomembrane seamers to record operating and ambient
data.

Finalize geomembrane field cutout sample sizes.

Review geosynthetic repair procedures.

Review the time schedule for all operations.

Establish procedures for deployment of materials over completed GCL and geomembranes
emphasizing protection of both layers. Specific discussion will address the deployment of
textured geomembrane over the GCL and the deployment of select granular fill on the
sideslopes.

Review permit documentation requirements.

The meeting will be documented by the RPR or CQA Officer, and minutes will be distributed to
all parties involved in the construction project.
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Section 4 
General Construction 

Observation and Documentation 
This section describes progress meetings, general documentation procedures to be
implemented, including the use of forms, the identification and resolution of problems or
deficiencies, and photographic documentation.

4.1 Progress Meetings 
Progress meetings will be held regularly at the work area. At a minimum, the meeting will be
attended by field supervisory and CQA personnel. The purposes of the meeting are as follows:

Review health and safety issues.

Review the work activity since the last progress meeting.

Discuss the Contractor�s and Installer�s personnel and equipment assignments.

Review the work schedule.

Discuss possible problems.

Review any new test data.

Review data documentation requirements.

The meetings will be documented by a person designated at the beginning of the meeting, and
minutes will be transmitted to all parties.

4.2 Daily Reports 
A daily summary report will be prepared by the CQA Officer, or the RPR under direct
supervision of the CQA Officer, for each day of activity and will include the following
information:

Date, project name, location, report preparer�s name, and the names of representatives on
site performing CQA under the supervision of the CQA Officer

Time work starts and ends each construction work day, along with the duration and reason
for work stoppages (i.e., weather delay, equipment shortage, labor shortage, unanticipated
conditions encountered, etc.)

Data on weather conditions, including temperature, humidity, wind speed and direction,
cloud cover, and precipitation
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Construction contractor�s work force, equipment in use, and materials delivered to, or
removed from, the job site

Chronological description of work in progress, including locations and type of work
performed

Summary of meetings held and a list of those in attendance

A description of materials used and references or results of testing and documentation

Discussion of problems/deficiencies identified and corrective actions taken as described in
Subsection 4.4. (Problem/Deficiency Identification and Corrective Action)

Identification/List of laboratory samples collected, marked, and delivered to laboratories, or
clear reference to the document containing such information

An accurate record of calibrations, recalibrations, or standardizations performed on field
testing equipment, including actions taken as a result of recalibrations, plus the results of
other data recording, such as geomembrane seam barrel temperature.

Field data sheets containing the following information, as necessary, will be prepared daily by
each representative:

Test or sample location and elevation

Type of documentation (e.g., field moisture/density test, etc.)

Procedures used

Test data (e.g., proctor value, etc.)

Results

Personnel involved in the documentation and sampling activities

Signature of the person performing the documentation

4.3 Forms, Checklists, and Data Sheets 
Additional forms may be developed during the course of the project to provide specific needs,
such as geomembrane or GCL CQA documentation, or simply to improve the efficiency of data
collection. New forms will be approved by the CQA Officer prior to their use.

4.4 Problem/Deficiency Identification and Corrective Action 
Problem and/or deficiency identification and corrective action will be documented in the daily
report when a construction material or activity is observed or tested that does not meet the
requirements set forth in this plan. The daily report should clearly reference other reports,
photographs, or forms that contain data or observations leading to the determination of a
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problem or deficiency. Problem and/or deficiency identification and corrective action
documentation may include the following information:

A description of the problem or deficiency, including reference to supplemental data or
observations responsible for determining the problem or deficiency.

The location of the problem or deficiency, including how and when the problem or
deficiency was discovered, and an estimate of how long the problem or deficiency has
existed.

An opinion as to the probable cause of the problem or deficiency.

A recommended corrective action for resolving the problem or deficiency. If the corrective
action has already been implemented, then the observations and documentation to show
that the problem or deficiency has been resolved should be included. If the problem or
deficiency has not been resolved by the end of the day upon which it was discovered, then
the report will clearly state that it is an unresolved problem or deficiency. Subsequent daily
reports will indicate the status of problems or deficiencies until they are resolved.

If the problem or deficiency has not been resolved, then the CQA Officer and the RPR will
discuss the necessary corrective actions. The CQA Officer will work with the Owner and
Construction Contractor to implement actions as necessary to resolve the problem or deficiency.
A description of such problems or deficiencies and corrective actions implemented will be
provided in the Construction Documentation Report.

The CQA Officer, working with the Owner and Construction Contractor, will determine if the
problem or deficiency is an indication of a situation that might require changes to the plans and
specifications and/or the CQA Plan. Revisions to the plans or specifications or the CQA Plan
must be approved by the CQA Officer and the site Owner after consultation with the WDNR.
Documentation of the WDNR�s concurrence and/or conditions regarding proposed changes will
be incorporated into the Construction Documentation Report.

4.5 Photographic Documentation 
Photographs will be taken to document observations, problems, deficiencies, corrective actions,
and work in progress. Photographs will be in 35 mm slide or print format or digital and will be
filed in chronological order in a permanent protective file by the CQA Officer or the RPR.

The following information will be documented in the daily report or a log book for each
photograph:

Date and time

Information regarding the orientation of the photograph itself for proper viewing (e.g.,
looking south)
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Description of the subject matter

Unique identifying number for reference in reports

4.6 Surveying 
Documentation surveying requirements for each composite liner or cover component are
described in their respective report sections. Required surveying will be performed by
personnel experienced in construction surveying under the supervision of the CQA Officer.
Surveys will be based on survey control points previously established at the site. Elevations
will be based on mean sea level (M.S.L.) datum, and coordinates will be based on the Wisconsin
State Plane Coordinate System. The location of field tests and samples will be recorded.
Generally, these locations can be determined by reference to nearby construction stakes or
markings; however, if such convenient reference is not readily available, the CQA Officer or the
designated RPR will be responsible to provide or request survey control.
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Section 5 
Low-Permeability Layer 

5.1 General
This section includes the quality assurance requirements for placement, backfilling, and
compaction of the compacted select 2 foot low permeability subbase soil layer (low
permeability layer) as part of the landfill liner. The low permeability layer material will be
obtained from on site excavations of loess material. All field tests, soil sample types, and
survey measurements will be recorded in the daily construction reports (see Subsection 4.2) as
record construction data, including locations (by coordinates) and elevations of field tests and
laboratory sample points.

5.2 Procedures and Observation 
The RPR will observe the low permeability layer construction activities and will document
relevant observations to support certification of the following requirements:

The RPR will confirm the uniformity of the excavated soil to be used as the low
permeability layer. Soil placement will be monitored for segregation and removal of
unsuitable material and for changes in soil type, color, texture, and moisture content.

The Construction Contractor will segregate and/or remove unsuitable materials, such as
granular soil, silty or sandy clay not meeting acceptance criteria, boulders, cobbles, and
organic material. Due to the thin and laterally discontinuous nature of the loess material,
special care will be taken during the excavation of the low permeability layer. As
determined necessary during construction, the cleanest loess deposits will be segregated for
use in the final lift (below the GCL). In addition, a provision for screening will be included
in the technical specifications to allow processing of the loess material if the material
specifications cannot be otherwise achieved.

The RPR will observe the placement of the low permeability layer and will measure field
densities and moisture contents, using methods described in Subsection 5.3 (Sampling
Requirements and Acceptance Criteria), to document that the soil is in substantial
conformance with the placement specifications and that soil placement has been conducted
in a manner to achieve a uniform, homogeneous mass.

Voids created by nuclear density gauge (NDG) probes or as the result of Shelby tube
samples will be backfilled with granular bentonite.

Areas of unacceptable density or moisture content, as defined by Subsection 5.3 (Sampling
Requirements and Acceptance Criteria), will be documented by the RPR. Corrective action
will consist of moisture conditioning of the soil and/or additional compactive effort as
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necessary. Methods for moisture conditioning soil are described below. Following
corrective actions, such areas will be retested.

If necessary, surfaces of liner to receive successive lifts of low permeable soil will be
moisture conditioned either by scarification and addition of water where desiccated, or by
discing and air drying where saturated to promote effective bonding of lifts. Following
scarification, water will be applied with a spray bar applicator or equivalent method to
achieve uniform distribution.

Soil placement will be performed in a manner to achieve continuous and complete keying
together of low permeable layer construction areas. Stepped joints will be utilized to
connect lateral segments of low permeable soil layer construction.

No frozen soil will be used to construct the low permeability layer. Frozen soil in the
compaction work area will be removed.

Stones and other penetrating objects 1 inch or larger protruding from the surface of the
final lift of low permeability layer will be removed to avoid puncturing the GCL and/or
geomembrane. The RPR will observe the liner during this process and will document the
removal of stones and other objects by the Contractor. Voids made by the removal of
stones will be filled with low permeable soil or bentonite, and the entire liner surface will
be rolled with a smooth drum compactor.

Preconstruction planning will be undertaken to sequence construction activities to
minimize the length of time any portion of the low permeability layer surface will be
exposed prior to receiving protective cover. Protective cover will be provided by the
installation of the GCL and the geomembrane.

5.3 Sampling Requirements and Acceptance Criteria 
Field and laboratory sampling frequencies are based on the area or volume of material placed.
This section describes the required analyses, methods, sample frequencies, and acceptance
limits. The RPR will perform field tests and will collect soil samples for laboratory analysis.

5.3.1 Field Testing 

The following field testing methods will be used by the RPR during construction:

PARAMETER METHOD 

Moisture content ASTM D3017 

Soil density  ASTM D2922 Method B 

Field density and moisture content tests will be performed on a 100 foot grid pattern for
each 1 foot thickness of compacted low permeable soil placed. The testing pattern will
be offset on alternate lifts. In confined areas where compaction equipment is hindered
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or hand compaction is necessary, a minimum of two field density and moisture content
tests will be performed for each 1 foot thickness of low permeable soil placed.

Field Testing Acceptance Criteria 

Acceptance criteria for field density will require soil compaction to a minimum
of 90 percent of the Modified Proctor (ASTM D1557) maximum dry density.
Moisture content requirements will be at least wet of optimum. The acceptable
range will be based on Proctor moisture density relationships and compaction
versus permeability relationships.

5.3.2 Laboratory Testing 

Routine laboratory testing of the low permeability layer will be performed on samples
from the soil borrow area and on the in place soil samples collected by the RPR.
Samples for determining in place properties will be collected by pushing Shelby tubes.
Soil characteristics will be determined from representative samples and from Shelby
tube samples.

Undisturbed Sample Analysis 

One undisturbed sample will be taken for each acre or less for every 1 foot
thickness of soil placed and will be submitted to the Soil Testing Laboratory.

The following analyses will be performed on all undisturbed samples obtained:

PARAMETER TEST METHOD 

Moisture content and dry density ASTM D2216 

Representative Sample Analysis 

Representative (grab) samples will be obtained on the basis of three criteria.
First, an initial sample will be obtained from the borrow source and analyzed
prior to construction. This will confirm soil characteristics and provide an
initial maximum dry density and optimum moisture content for field
moisture/density testing. Second, routine samples will be obtained for every
5,000 cubic yards placed. Third, in the event that changes in physical
appearance or soil characteristics are observed, a sample will be obtained and
analyzed. The maximum dry density and optimum moisture content values
used for compaction testing may be adjusted during the course of liner
construction based on the results of the above sampling.
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The following laboratory analyses will be performed on all representative
samples obtained:

PARAMETER TEST METHOD 

Moisture-density relationship using 
Modified/Standard Proctor compaction 

ASTM D1557 (a, b)/
ASTM D698 (a, b)

Notes:
(a) Five-point Proctor analysis required for first and second sampling criteria. 
(b) A one-point Proctor analysis may be utilized for representative samples collected for the third  
 sampling criteria (apparent changes in soil quality) to verify applicability of previously analyzed  
 moisture-density relationships.  If the result does not verify applicability, then a five-point analysis  
 will be performed in accordance with the first sampling criteria. 

5.4 Thickness Documentation 
The top of the low permeability layer grades will be surveyed on the same 50 foot grid pattern
and key locations surveyed for the subbase grades. Key locations include breaks in grade, toes
of slopes, mid points, and tops of sideslopes. In the alignment for leachate collection lines,
bottom of trench elevations will be surveyed at 25 foot intervals (or 50 foot intervals if a total
station or laser equipment is used to set elevations) in the same locations surveyed for trench
undercuts. The low permeability layer thickness will be determined at surveyed locations and
reported in a tabular fashion. The minimum acceptable liner thickness will be 2 feet
( 0.0/+0.1 foot).
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Section 6 
General Soil 

6.1 General
This section includes the quality assurance requirements for placement, compaction, and
grading of general soil (i.e., general fill). General soil may be any inorganic soil. General soil
will be used in the construction of the following landfill components:

Final cover

Access roads

Berms

All field tests, soil sample types, and survey measurements will be recorded in the daily
summary reports (see Subsection 4.2) as record construction data, including locations (by
coordinates) and elevations of all field tests and laboratory sample points.

6.2 Procedures and Observation 
The RPR will observe general soil placement activities and will document relevant observations
to support certification of the following requirements:

The RPR will periodically observe loads of general fill for general conformance to material
specifications and may randomly sample loads. The RPR will perform routine
conformance sampling as defined in Subsection 6.3.2.

General soil used as the grading layer will have no stones or other penetrating objects
1 inch or larger protruding from the surface of the final lift. The RPR will observe the
grading layer during placement and will document the removal of stones and other objects
by the contractor. Voids made by the removal of items will be filled with general fill or
bentonite, and the entire layer will be rolled with a smooth drum compactor.

No frozen soil will be used for backfilling. Any frozen soil in the compaction work area
will be removed.

Loose lift thickness for general soil compaction will not exceed 18 inches.

General soil used as structural fill (e.g., access roads and berms) will be placed with a
compacted effort to achieve a minimum of 90 percent or 95 percent of the maximum dry
density as determined by the modified or standard Proctor test, respectively.
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Unacceptable compaction density, as defined above, will be reported to the CQA Officer by
the RPR. Corrective action will consist of moisture conditioning of the soil and/or
additional compactive effort as necessary.

Field densities using methods described in Subsection 6.3.1 will be measured to document that
the in place soil is in substantial conformance with the required density.

6.3 Sampling Requirements and Acceptance Criteria 
No field or laboratory testing of general soil will be required.

Routine laboratory testing of the general soil will be performed on samples from the general soil
borrow area or stockpile for general soil used as structural fill. The following laboratory test
method will be performed by the Soil Testing Laboratory on samples collected by the RPR:

PARAMETER TEST METHOD 

Moisture/Density using Modified or  
Standard Proctor compaction 

ASTM D1557 or ASTM D698 

Samples of the borrow area or stockpiled soil will be collected by the RPR prior to the use of the
material and whenever physical appearance or other changes are noticeable. These samples will
be submitted to the Soil Testing Laboratory for the above testing.

6.4 Thickness Documentation 
Base and top of subbase grades for the final cover grading layer will be documented on an
approximate 100 foot grid for cells larger than 4 acres and on an approximate 50 foot grid for
cells smaller than 4 acres, and at other key locations, such as breaks in grade, toes of slope, mid
points, and tops of slopes. In the alignment for leachate collection undercuts, the bottom of
trench undercut elevations will be surveyed at 25 foot intervals. The minimal acceptable
thickness will be 6 inches. The allowable tolerance in elevation will be 0.1 foot.

Top of final cover rooting zone grades will be surveyed on an approximate 100 foot grid for
cells larger than 4 acres and on an approximate 50 foot grid for cells smaller than 4 acres, and at
other key locations, such as breaks in grade and toes of slopes. The minimum acceptable
thickness will be 1.0 foot. The allowable tolerance in elevation will be 0.1 foot

In addition to survey measurements for elevation, measurements for horizontal location will
also be performed using previously established horizontal control to document the boundaries
and alignment of the general soil placement.
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Section 7 
Granular Soil 

7.1 General
Granular soil includes select granular fill and pipe bedding material. Select granular fill refers
to material used for the granular drainage layer overlying the geomembrane liner and for the
granular drainage layer in the final cover. The pipe bedding material refers to the gravel to be
used for structural support of the leachate collection pipes. Limestone and dolomite stone will
not be used in the leachate collection system unless no other suitable material is reasonably
available. The gravel should be rounded to subangular.

7.2 Procedures and Observation 
The RPR will observe granular soil placement activities and will document relevant
observations to support certification of the following requirements:

The RPR will periodically observe loads of granular soil for general conformance to
material specifications and may randomly sample loads. The RPR will perform routine
conformance sampling as defined in Subsection 7.3.

Guidance will be provided to the machine operators placing soil on the geomembrane by
the use of an observer with an unobstructed view of the advancing lift of granular soil.

No trucks or heavy equipment will travel directly on the geomembrane. Only low ground
pressure tracked equipment (< 5 psi) may operate over the geomembrane when there is a
minimum 12 inch�thick layer of select granular fill in place. Flotation tire equipped
vehicles and tracked vehicles may not travel over the geomembrane unless a minimum of
2 feet of select granular fill are in place. Traditional rubber tired equipment may not travel
over the geomembrane unless a minimum of 3 feet of select granular fill are in place.
Procedures for deployment of pipe, sand, gravel, and/or geotextiles overlying
geomembranes will be planned at the preconstruction meeting. Special requirements for
geomembrane protection and equipment necessary to deploy materials must be approved
by the CQA Officer.

Care will be exercised during placement of granular soil to prevent undue damage to pipes,
geomembrane, and geotextiles. Stone will not be dropped from a height greater than 3 feet
above the pipe trench.

A geotextile cushion will be placed between the geomembrane and the pipe bedding
material placed in the leachate collection trenches.



RMT, Inc. | Dairyland Power Cooperative 22
\\NTAPB MADISON\MSN VOL6\ \WPMSN\PJT2\216851\0005\000002\FILES FOR L 001\ATTACHMENT 5\2_CQA PLAN.DOC 7/20/16Working Copy Revised February 2007 July 2003

A minimum of 4 inches of pipe bedding material will be placed under leachate collection
pipes prior to pipe placement, and a minimum of 12 inches of bedding material will be
placed over the top of the leachate collection pipes.

If granular soil is stockpiled on site prior to use, measures will be taken to minimize contamination
by fines such as wind blown particles and surface soil during loading operations.

7.3 Sampling Requirements and Acceptance Criteria 
Field sampling and laboratory testing frequencies are based on proportionate sampling of
construction areas or volumes of material placed as specified by s. NR 516.06. This section
describes the required analyses, methods, sampling frequencies, and acceptance limits. The
RPR will collect soil samples for laboratory analysis.

7.3.1 Field Testing 

No field testing will be required for select granular fill or pipe bedding material soil.
However, as stated in Subsection 7.2 above, the RPR will perform a visual inspection of
this soil for conformance to material specifications and may randomly sample deliveries.

7.3.2 Laboratory Testing 

Representative (grab) samples will be obtained from the proposed select granular fill
and pipe bedding material sources prior to delivery of the material. The source
sampling frequency will be dependent on the apparent uniformity of the source and
must be approved by the CQA Officer.

Grab samples of granular material placed will be collected and analyzed as follows:

SOIL TYPE FREQUENCY PARAMETER TEST METHOD 

Select granular fill 1/1,000 CY (a, b) Grain size ASTM D422(c)

Select granular fill 1/2,500 CY (b, d) Remolded hydraulic 
conductivity 

ASTM D2434 

Pipe bedding material 1/1,000 LF of trench (e) Grain size ASTM D422(c)

Pipe bedding material 
(solid-wall leachate or 
transfer pipes) 

1/1,000 LF of trench Grain size ASTM D422(f)

Notes:
(a) For lesser volumes, a minimum of four samples will be tested. 
(b) This frequency may be reduced for uniform sources.  Proposed reductions will be submitted for WDNR approval  
 prior to implementation. 
(c) Testing is required only to the #200 sieve. 
(d) For lesser volumes, a minimum of two samples will be tested. 
(e) For documentation areas with less than 3,000 feet of pipe trench, a minimum of three samples will be tested. 
(f) Testing is required only to the #4 sieve. 
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Laboratory Testing Acceptance Criteria   

Select granular fill material will contain no more than 5 percent by weight of
fines passing the #200 sieve, will have a uniformity coefficient less than 4 for
gravelly soil and less than 6 for sandy soil, and will have a remolded hydraulic
conductivity of 1 x 10 2 cm/s or greater at the anticipated field density. Select
granular fill with material retained on the #4 sieve will require a geotextile
cushion between the geomembrane and select granular fill (see Section 9). Pipe
bedding material will have a uniformity coefficient less than 4, will contain no
more than 5 percent by weight passing the #4 sieve, will have a maximum
particle diameter of ½ inch, and will have a rounded to subangular particle
shape.

7.4 Thickness Documentation 
The finished elevation of the select granular fill drainage layer portion of the composite liner
system will be surveyed on a 50 foot grid. The finished elevation of the select granular fill
drainage layer portion of the final cover system will be surveyed on a 100 foot grid (50 foot grid
for areas less than 4 acres). The minimum acceptable drainage layer thickness will be 12 inches
( 0.0/+0.2 foot). Gravel placed along collection pipe alignments will be surveyed for elevation
prior to pipe placement and following pipe backfilling at 25 foot intervals (50 foot intervals if a
total station or laser equipment is used to set elevation) to document the thickness of gravel
placed below pipe inverts and above the top of pipe.
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Section 8 
Topsoil

8.1 General
This section includes the quality assurance requirements for the excavation and placement of
the topsoil and for the fertilization, seeding, mulching, and watering of the topsoil layer for
vegetation. Topsoil is the final layer of soil material installed on the final cover, along the
outside slopes of the perimeter berms, along the ditches, and on other perimeter areas. Topsoil
will be obtained from on site stockpiles created by the clearing of the landfill footprint and
associated disturbed perimeter areas.

8.2 Procedures and Observation 
Work covered by this section will be performed in accordance with the construction plans and
specifications. The RPR will observe topsoil placement activities and will document relevant
observations to support certification of the following requirements:

The RPR will confirm the source and uniformity of topsoil used. Soil excavation and
placement will be monitored for minimization of inorganic soil not compatible for
establishment of vegetation.

Prior to seeding, the topsoil will be worked to prepare a suitable seedbed.

Fertilizing, seeding, and mulching will be performed in a timely manner.

8.3 Sampling Requirements and Acceptance Criteria 
The topsoil will be suitable for the establishment and long term maintenance of the selected
vegetation seed mix with appropriate fertilization. At the RPR�s discretion, or if required by the
construction specifications, samples will be collected for laboratory testing.

8.4 Surveying 
The thickness of topsoil placement will be documented on a 100 foot grid for cells larger than
4 acres and on a 50 foot grid for cells smaller than 4 acres by surveying or by hand shoveling
and measuring the observed thickness of topsoil.
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Section 9 
Geomembrane

9.1 General
This section of the CQA Plan applies to the high density polyethylene (HDPE) geomembrane
used in the landfill composite liner and the very flexible polyethylene (VFPE) geomembrane, or
equal, used in the composite final cover.

The geomembrane will be supplied to the site in factory rolls. No factory seams will be used to
prepare larger panels of geomembrane for delivery to the site. This plan, therefore, does not
contain any QA/QC requirements for factory seaming.

This section is divided into four major subheadings, which cover the CQA requirements for the
preinstallation (includes Resin Manufacturers and Geomembrane Manufacturers), installation,
field seaming, and post installation (includes the final examination of the geomembrane prior to
placing the appropriate material above the geomembrane). The terms preinstallation,
installation, field seaming, and post installation are applicable only to the geomembrane
installation and do not apply to the overall construction of the landfill facility.

9.2 Preinstallation
This section describes the quality control measures that are applicable to the polyethylene (PE)
Resin Manufacturers and Geomembrane Manufacturers, and to the delivery of the finished
geomembrane roll to the site.

The geomembrane must be fabricated from polyethylene resin. The resin from which the
geomembrane is made will have a density range of 0.940 g/cc or higher for HDPE and 0.939 g/cc
or less for VFPE. In addition, the geomembrane will have a melt index value per ASTM D1238
of less than 1.0 g per 10 minutes for HDPE and 0.6 g per 10 minutes for VFPE. The resin shall be
virgin material with no more than 10 percent rework. If rework is used, it must be of the same
formulation as the parent material. No post consumer resin (PCR) of any type shall be added to
the formulation.

In the event that, during the course of construction, geomembrane materials are obtained from a
different manufacturer or are made from different resins, seam samples formed by joining the
original and the proposed geomembrane will be tested to confirm the construction compatibility
of the two geomembrane materials. Prior to the use of the new geomembrane material, a
minimum of two seamed samples (as described above) will be submitted to the geosynthetics
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laboratory for destructive seam testing as described in Subsection 9.4.5. The CQA Officer will
review the testing results prior to authorizing the use of the new geomembrane material.

9.2.1 Manufacturing

Material Specifications 

The following list specifies the required membrane materials for liner and final
cover construction:

Base liner sideslopes (3H:1V typical) 60-mil HDPE-textured 

Base liner 60-mil HDPE (textured optional) 

Final cover top (5 percent slope) 40-mil VFPE (textured optional) 

Final cover sideslopes (4H:1V typical) 40-mil VFPE (textured) 

Quality Control Requirements 

Prior to the delivery of any geomembrane rolls to the site, the Geomembrane
Manufacturer will provide the CQA Officer with the following information:

The Resin Supplier�s name, the location of the Resin Supplier�s production
plant(s), and the resin brand name and product number

Any results of tests conducted by the Geomembrane Manufacturer�s
and/or the Resin Manufacturer�s testing laboratories to document the
quality of the resin used in fabricating the geomembrane

The Quality Control Plan that the Geomembrane Manufacturer will be
using for the geomembrane being supplied

Every roll of geomembrane for delivery to the site must be manufactured and
inspected by the Geomembrane Manufacturer according to the following
requirements:

First quality polyethylene resin must be used.

The geomembrane must contain no more than a maximum of 1 percent by
weight of additives, fillers, or extenders, excluding carbon black.

Carbon black for ultraviolet protection shall be added during
manufacturing of the geomembrane.

The geomembrane must be free of holes, blisters, undispersed raw
materials, or any other sign of contamination by foreign matter.
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The Geomembrane Manufacturer will routinely perform specific gravity
(ASTM D792) and melt index (ASTM D1238) tests on the raw resin to document
the quality of the HDPE and VFPE resin used to manufacture the geomembrane
rolls assigned to this project. The results will be submitted to the CQA Officer,
prior to the acceptance of the geomembrane.

Manufacturer’s Certification 

The Geomembrane Manufacturer will test the geomembrane produced for the
site according to the test methods and frequencies listed in Table 9 1. The
Geomembrane Manufacturer will provide certification, based on tests performed
by either the Geomembrane Manufacturer�s laboratory or other outside
laboratory contracted by the Geomembrane Manufacturer, that the geomembrane
supplied under this plan will meet the specifications presented in Tables 9 2 and
9 3. Additionally, the Geomembrane Manufacturer will provide certification that
the Manufacturer�s Quality Control Plan was fully implemented for the
geomembrane material supplied under this plan. The Geomembrane
Manufacturer will provide documentation to verify results of the Manufacturer�s
Quality Control Plan implementation if requested by the CQA Officer.

9.2.2 Delivery, Handling, and Storage of Geomembrane Rolls 

The geomembrane will be protected during shipment from excessive heat or cold,
puncture, cutting, or other damaging or deleterious conditions. The geomembrane rolls
will be stored on site in a designated area and will be protected from long term ultravio
let exposure prior to actual installation.

Each geomembrane roll will be marked by the Geomembrane Manufacturer with the
following information (on a durable gummed label, or equivalent, on the inside of core):

— Name of manufacturer

— Product type and identification number (if any)

— Roll length and width

— Batch (or lot) number

— Nominal product thickness

— Date of manufacture

— Roll (or field panel) number



RMT, Inc. | Dairyland Power Cooperative 28
\\NTAPB MADISON\MSN VOL6\ \WPMSN\PJT2\216851\0005\000002\FILES FOR L 001\ATTACHMENT 5\2_CQA PLAN.DOC 7/20/16Working Copy Revised February 2007 July 2003

Table 9-1 
HDPE and VFPE Geomembrane Tests and Test Methods 

PROPERTY TEST METHOD 
MINIMUM TESTING 

FREQUENCY (1)

Carbon black content ASTM D4218 1/68,000 sf

Carbon black dispersion ASTM D5596 1/154,000 sf

Density ASTM D792 or D1505 1/100,000 sf

Melt flow index ASTM D1238 with load of
2.16 kg at 190 C

1/100,000 sf

Tear resistance (2) ASTM D1004 1/154,000 sf

Puncture resistance ASTM D4833 1/154,000 sf

Tensile properties (2)

Yield stress
Yield elongation
Break stress
Break elongation

ASTM D638
HDPE Type IV specimen at

2 inches/minute
VFPE Type IV specimen at
20 inches/minute

1/100,000 sf

Single point notched
constant load (SPNCL)

ASTM D5397 1/resin batch

Thickness ASTM D5199 (smooth)
ASTM D5994 (textured)

5 times/roll

Notes:
(1) The Geomembrane Manufacturer will perform quality control testing at the specified frequencies (minimum) on  
 geomembrane rolls to be supplied for this project. 
(2) These tests will be performed and results will be reported for both machine and cross direction.
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Table 9-2 
60-mil HDPE Geomembrane Acceptance Criteria 

PROPERTY UNITS 
TYPE OF 

CRITERION 
ACCEPTABLE  

VALUE (1)

Carbon black content % by weight Range 2 3

Carbon black dispersion NA Range Category 1, 2 or 3 (2)

Density NA Minimum avg. 0.940

Tear resistance (3) lb Minimum avg. 42

Puncture resistance lb Minimum avg. 108 (90) (4)

Tensile properties (3)

Yield stress
Yield elongation
Break stress
Break elongation

ppi
%
ppi
%

Minimum avg.
Minimum avg.
Minimum avg.
Minimum avg.

126
12

228 (90) (4)

700 (100) (4)

SPNCL hours Minimum avg. 200
Thickness
(lowest individual) (5)

mils Minimum avg. 54 (51)(4)

Thickness
(minimum average)

mils Minimum avg. 60

Notes:
(1) Values are based on representative manufacturer’s product data. 
(2) For 10 different views, nine must be Category 1 or 2, and one must be Category 3. 
(3) Test is performed in both machine and cross direction. 
(4) Parenthetical values are for textured geomembrane. 
(5) For smooth geomembrane, lowest individual value of 10 values; for textured geomembrane, lowest individual value  
 for 8 out of 10 values. 
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Table 9-3 
40-mil VFPE Geomembrane Acceptance Criteria 

PROPERTY UNITS 
TYPE OF 

CRITERION ACCEPTABLE VALUE (1)

Carbon black content % by weight Range 2 3

Carbon black dispersion N/A Range Category 1, 2, or 3 (2)

Density N/A Maximum 0.939

Puncture resistance lb Minimum 52

Tear resistance (3) lb Minimum 22

Tensile properties (3)

Break stress (5)

Break elongation
ppi
%

Minimum
Minimum

152 (72) (4)

625 (200) (4)

SPNCTL hours Minimum 200

Thickness (lowest individual) (5) mils Minimum 36 (34) (6)

Thickness (minimum average) mils Average 40
Notes:
(1) Values are based on representative manufacturer’s product data. 
(2) For 10 different views, nine must be Category 1 or 2, and one must be Category 3. 
(3) Test performed in both machine and cross direction. 
(4) Parenthetical values are for textured geomembrane. 
(5) For smooth geomembrane, lowest individual value of 10 values; for textured geomembrane, lowest individual value for  
 8 of 10 values. 
(6) For textured geomembrane, lowest individual value of any of the 10 values. 
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When cores are required for preparing the geomembrane for shipment, the
Manufacturer will use cores with sufficient crushing strength to prevent collapse or
other damage while in use.

The following practices will be used as a minimum in receiving and storing
geomembrane rolls in the designated storage area at the job site:

— While unloading or transferring the geomembrane rolls from one location to
another, care will be taken to prevent damage to the geomembrane itself. The
preferred method involves using a spreader bar, straps, and a loader. Rolls will
not be dragged.

— Geomembrane rolls will be stored in a manner so as to ensure that they are
adequately protected from the following:

Equipment damage

Strong oxidizing chemicals, acids, or bases

Flames, including welding sparks

Temperatures in excess of 160 F

Dust and dirt

The RPR will observe and document, throughout the preinstallation, installation, and
post installation periods that the Installer provides adequate handling equipment for
moving geomembrane rolls and that the equipment and the handling methods used do
not pose unnecessary risk of damage. The Installer will be responsible for the means
and methods to implement the work.

The Installer will be responsible for ensuring that all materials installed meet
specifications (i.e., that the roll marking label information indicates required
specifications and properly represents materials). The RPR will maintain a log of
geomembrane roll deliveries. The following information, at a minimum, will be
recorded on the log for each shipment received at the job site:

— Date of delivery at job site

— For each geomembrane roll, the following information:

Roll number

Batch (lot) number
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9.3 Installation 
This section includes discussions of geomembrane roll testing requirements, earthwork
required for geomembrane placement, placement of the geomembrane, defects and repairs
of geomembrane, and requirements applicable to other materials in contact with the
geomembrane. Subsection 9.4 describes the installation and testing requirements for
geomembrane seams.

All parties involved in the installation of the geomembrane will be familiar with geomembrane
and will focus on protecting the geomembrane from damage during construction activities.

9.3.1 Testing Requirements 

This subsection describes the test methods, including sampling procedures and
frequencies, and the role of the geosynthetics testing laboratory in testing the
geomembrane roll samples. Subsection 9.2.1, under Quality Control Requirements,
describes the test methods that are performed on an infrequent basis to demonstrate the
uniformity of resin used to fabricate geomembrane shipped to the job site. Seam testing
is described in Subsections 9.4.4 and 9.4.5.

Test Methods 

Geomembrane roll samples will be collected by the RPR at the rate of one
sample per 100,000 square feet of geomembrane delivered to the site. At least
one sample will also be obtained for each geomembrane production batch in
each shipment. The Installer will not ship to, or receive at, the site,
geomembrane from more than two production batches in any single shipment
without the prior written approval of the CQA Officer.

Samples will be 3 feet long by the full width of the roll and will not include the
first 3 feet of any roll. Since machine direction for geomembrane rolls is the
direction in which the material comes off the roll, machine direction for any
sample will always be along the 3 foot length of the sample.

Tables 9 1, 9 2 and 9 3 list the tests and the test methods to be performed on the
HDPE and VFPE geomembrane roll samples. The specifications and methods
used in evaluating the results are discussed below under Procedures for
Determining Geomembrane Roll Test Failures. Unless specified otherwise,
sample specimens will be prepared in accordance with the referenced test
method. The results for tear resistance and each of the tensile property tests
will be reported for both the machine and cross direction.
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Role of Testing Laboratory 

The geosynthetics testing laboratory will be responsible for performing the tests
on samples submitted to them as described above under Test Methods. The
results of the tests performed will be reported to the CQA Officer and the RPR.

Retesting of geomembrane rolls for quality assurance purposes because of
failure to meet any or all of the acceptance specifications listed in Tables 9 2 and
9 3 can only be authorized by the CQA Officer.

The Geomembrane Manufacturer and/or Installer may perform their own tests
according to the methods and procedures defined in Table 9 1; however, the
results will only be applicable to their own quality control needs. These results
will not be substituted for the quality assurance testing described herein.

Procedures For Determining Geomembrane Roll Test Failures 

Tables 9 2 and 9 3 list the acceptance specifications for HDPE and VFPE
geomembranes. These tables apply to both textured and smooth
geomembranes. For those tests where results are reported for both machine
and cross direction, each result will be compared to the listed specification to
determine acceptance. The HDPE geomembrane values listed in the acceptance
specifications of Table 9 3 are based on representative manufacturer�s product
data for smooth and textured HDPE geomembrane.

The VFPE geomembrane acceptance values listed in Table 9 3 are based on the
review of product literature from several geomembrane manufacturers.
Textured geomembranes will be required to meet the same specifications listed
for nontextured geomembranes unless otherwise noted.

The following procedure will be used for interpreting results:

If the test values meet the specifications stated in Tables 9 2 and 9 3, then
the roll and the lot will be accepted for use at the job site. If the sample
represents all rolls from an entire shipment, then the entire shipment will
also be considered accepted.

If the result does not meet the specifications, then the roll and the batch
may be retested using specimens either from the original roll sample or
from another sample collected by the RPR. For retesting, two additional
tests will be performed for the failed test procedure. (Each additional test
will consist of multiple specimen tests if multiple specimens are called for
in the test procedure.) If both of the retests are acceptable, then the roll and
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batch will be considered to have passed this particular acceptance test; if
either of the two additional tests fail, then the roll and batch will be
considered unsuitable without further recourse. The CQA Officer may
obtain samples from other rolls in the batch. On the basis of testing these
samples, the CQA Officer may choose to accept a portion of the batch
while rejecting the remainder.

If retesting does not result in passing test results as defined in the
preceding paragraph, or if there is any other nonconformity with the
material specifications, then the Installer will withdraw the rolls from use
in the project at the Installer�s sole risk, cost, and expense. The Installer
will be responsible at his/her sole risk, cost, and expense for removing this
geomembrane from the site and replacing it with acceptable geomembrane.

9.3.2 Earthwork

The Construction Contractor will be responsible for preparing the supporting soil
according to the plans and specifications and Section 5 of this CQA Plan. The
geomembrane will be deployed directly above the geosynthetic clay liner (GCL). Prior
to the installation of the GCL, the Installer will certify in writing that the surface on
which the GCL/geomembrane will be installed is acceptable. This certification of
acceptance will be reported by the Installer prior to the start of GCL/geomembrane
installation in the area under consideration. Unacceptable areas noted by the Installer
will be immediately reported to the RPR.

The soil surface will also be examined by the RPR to evaluate any areas softened by
precipitation or cracked due to desiccation. The daily observation will be documented
in the daily report. Areas determined to be unacceptable will be reworked by the
Construction Contractor until acceptable.

9.3.3 Placement

Location and Panel Layout Drawing 

A panel layout drawing for the geomembrane installation covered by this plan
will be prepared by the Installer prior to installation and submitted to the CQA
Officer, showing the proposed location and orientation of geomembrane panels
to be installed in relation to slope, collection trenches, anchor trench and phase
boundaries, seaming methods, and phased construction. This panel layout
drawing will be submitted to the WDNR in a preconstruction or preinstallation
submittal prior to construction. The CQA Officer will review the panel layout
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drawing and document that it is consistent with accepted practice and the
construction plans and specifications. Geomembrane panels and seams will be
identified by the RPR by the corresponding geomembrane roll number on the
layout drawing as they are installed.

Installation Techniques 

Geomembrane panels will be installed by placing one at a time, and each panel
will be seamed by the end of the day on which it was placed. The RPR will
document that the condition of the supporting surface has not changed
detrimentally during installation. The RPR will record the roll number,
location, and date of each geomembrane panel installed.

The Installer will take the following precautions while installing the
geomembrane:

Ensure that the equipment used does not damage the geomembrane by the
way it is handled, by excessive heat, by leakage of hydrocarbons, or by
other means.

Ensure that personnel working on the geomembrane do not smoke, wear
damaging clothing, or engage in other activities that could damage the
geomembrane.

Ensure that the method used to unroll the geomembrane does not cause
scratches or crimps in the geomembrane and does not damage the GCL or
supporting soil.

Ensure that the method used to place the rolls minimizes wrinkles
(especially differential wrinkles between adjacent panels).

Ensure that adequate temporary loading or anchoring (continuously
placed, if necessary), which will not damage the geomembrane, is placed to
prevent uplift by the wind.

Ensure that direct contact with the geomembrane is minimized. The
geomembrane will be protected by geotextile, extra geomembrane, or other
suitable materials, in areas where excessive traffic may be expected.

Weather Conditions 

Geomembrane will not be placed in an area of ponded water, during
precipitation events, or in the presence of excessive winds (greater than
20 mph). The RPR will document that this condition is fulfilled. The CQA
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Officer will stop or postpone geomembrane placement when conditions are
unacceptable.

Damages 

The RPR will examine each panel for damage after placement and will
determine which panels, or panel portions, should be rejected, repaired, or
accepted. Damaged panels or panel portions that have been rejected will be
marked, and their removal from the site will be recorded by the RPR. Panel
repairs will be made according to the procedures described in Subsection 9.3.4.

9.3.4 Defects and Repairs 

This section applies to all defects and repairs resulting from examinations, tests, or
visual observations performed on the geomembrane material itself and on the seams
used in joining rolls in the field.

Identification

All seam and nonseam areas of the geomembranes will be examined and
documented by the RPR for identification of defects, holes, blisters,
undispersed raw materials, and any signs of contamination by any foreign
matter. Because light reflected by the geomembrane helps to detect defects, the
surface of the geomembrane will be clean at the time of examination. The
geomembrane surface will be swept with a broom and/or washed by the
Installer if the amount of dust or mud inhibits examination.

Evaluation

Each suspect area identified will be nondestructively tested using the vacuum
box test method described in Subsection 9.4.4. Each location that fails the
nondestructive tests will be marked by the RPR and repaired by the Installer.

Repair Procedures 

Any portion of the geomembrane exhibiting a flaw or failing a destructive or
nondestructive test will be repaired. Several procedures exist for the repair of
these areas. The procedures available include the following:

Patching is used to repair large holes, tears, undispersed raw materials,
and contamination by foreign matter.

Grinding and rewelding are used to repair small sections of extruded
seams.
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Spot welding or seaming is used to repair small tears, pinholes, or other
minor, localized flaws.

Capping is used to repair large lengths of failed seams.

Topping is used to repair areas of inadequate seams that have an exposed
edge.

Other procedures may be used at the recommendation of the Installer if
agreed upon by the CQA Officer and the RPR.

The repair procedures, materials, and techniques will be approved in advance
of the specific repair by the CQA Officer, RPR, and Installer. At a minimum,
the following provisions will be satisfied:

Patches or caps will extend at least 6 inches beyond the edge of the defect,
and all corners of patches will be rounded with a radius of at least 3 inches.

The geomembrane below large caps will be appropriately cut to avoid
water or gas collection between the two sheets.

Examination of Repairs 

Each repair will be numbered and logged by the RPR. Each repair will be
nondestructively tested according to Subsection 9.4.4. Repairs that pass the
above testing will be considered to be adequate, except that large caps may be
of sufficient extent to require destructive seam sampling and testing, at the
discretion of the RPR, according to the provisions of Subsection 9.4.5.

Failed tests indicate that the repair was inadequate, and the repair will be
redone and retested until a passing result is obtained. The RPR will document
that all repairs have been subjected to nondestructive testing and will record
the number of each repair, the date, and the test outcome.

Large Wrinkles 

When seaming of the geomembrane is completed, the RPR will examine the
geomembrane for wrinkles and determine which wrinkles should be cut and
seamed by the Installer. The wrinkle repair will be done in accordance with the
equipment and procedures described in Subsections 9.4.2 and 9.4.3 (General
Seaming Procedures), respectively, and it will be nondestructively tested using
the vacuum box test method described in Subsection 9.4.4.
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9.3.5 Materials In Contact With Geomembranes - Anchor Trench System and Backfilling 

The anchor trench for the geomembrane will be excavated by the Construction
Contractor, unless otherwise specified, to the lines and grades shown on the plans and
specifications. The trench will use a �U� configuration. No more than the amount of
trench required for the geomembrane to be anchored in 1 day will be excavated to
minimize the desiccation potential of the anchor trench soil.

The anchor trench will be backfilled and compacted by the Contractor. Care will be
taken when backfilling the trenches to prevent any damage to the geomembrane or
other geosynthetics that may also be placed in the trench prior to backfilling. The
anchor trench will be adequately drained to prevent ponding or softening of the
adjacent soil while the trench is open.

The RPR will observe the backfilling and compacting operations and will advise the
CQA Officer of the adequacy of the soil installation. The RPR will also advise the CQA
Officer of observed problems.

9.4 Field Seaming 
This section covers the quality assurance procedures on seams used to join the rolls of
geomembrane into a continuous layer. The installation of each of the geomembranes at the
landfill facility will include 100 percent nondestructive testing of all field seams for joining
adjacent rolls of geomembranes to document that no openings or gaps exist between
geomembrane sheets. In addition, destructive testing will be performed at a routine interval for
determining the strength and mode of failure of field seams in both the shear and peel modes.

The allowable field seam methods, equipment, personnel qualifications, and destructive and
nondestructive testing methods are described in this section.

9.4.1 Seam Layout 

No horizontal seams will be allowed on slopes greater than 5 horizontal to 1 vertical.
In corners and at other odd shaped geometric intersections, the number of horizontal
seams will be minimized. A seam numbering system comparable and compatible with
the geomembrane roll numbering system will be agreed upon at the
preconstruction/preinstallation meeting (Subsections 3.1 and 3.3).

9.4.2 Seaming Equipment 

The approved process for production field seaming (panel to panel) are the dual hot
wedge (fusion type) seam method and the extrusion fillet weld process. Specialty seams



RMT, Inc. | Dairyland Power Cooperative 39
\\NTAPB MADISON\MSN VOL6\ \WPMSN\PJT2\216851\0005\000002\FILES FOR L 001\ATTACHMENT 5\2_CQA PLAN.DOC 7/20/16Working Copy Revised February 2007 July 2003

and repair seams (nonproduction) will be done by the extrusion fillet weld process. No
other processes can be used without prior written authorization from the CQA Officer
and the RPR. Only equipment that has been specifically approved by make and model
will be used.

Dual Hot Wedge Process 

The Installer will meet the following requirements regarding the use,
availability, and cleaning of the equipment to be used at the job site:

An automated self propelled type of apparatus will be used.

The welding apparatus will be equipped to continuously monitor
applicable temperatures.

One spare operable seaming device will be maintained on site at all times.

Equipment used for seaming will not damage the geomembrane.

The geomembrane will be protected in areas of heavy traffic to prevent
damage as discussed in Subsection 9.3.3.

For cross seams, the edge of the cross seams will be ground to a smooth
incline (top and bottom) prior to welding.

For cross seams, the intersecting dual hot wedge seam will be patched
using the extrusion fillet process described below.

The electric generator for the equipment will be placed on a smooth base in
such a way that no damage occurs to the geomembrane. Similarly, a
smooth insulating plate or fabric will be placed beneath the hot equipment
after use.

The Installer will keep records for each seamer performing dual hot wedge
seaming, including welding machine I.D. number, ambient air temperature,
geomembrane surface temperature, and machine operating pressures and
temperatures. These data will be recorded at intervals as agreed upon at the
preconstruction or preinstallation meeting.

Extrusion Fillet Process 

The Installer will meet the following requirements regarding the use,
availability, and cleaning of extrusion welding equipment to be used at the job
site:

The welding apparatus will be equipped to continuously monitor
temperature at the nozzle.
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One spare operable seaming device will be maintained on site at all times.

Equipment used for seaming will not damage the geomembrane.

The geomembrane will be protected in areas of heavy traffic to prevent
damage.

The extruder will be cleaned and purged prior to beginning seaming, and
at any time during which seaming operations are stopped, until all heat
degraded extrudate has been removed from the barrel.

The electric generator for the equipment will be placed on a smooth base in
such a way that no damage occurs to the geomembrane. Similarly, a
smooth insulating plate or fabric will be placed beneath the hot equipment
after use.

Geomembrane surfaces will not be ground for welding preparation more
than 1 hour prior to seaming.

The Installer and, if applicable, the Geomembrane Manufacturer will provide
documentation to the CQA Officer regarding the quality of the extrudate used
in the welding apparatus. At a minimum, the extrudate will be compatible
with the base liner material and will contain the same grade and quality of
polyethylene resin as used in the base material.

The Installer will keep records for each seamer performing extrusion weld
seaming, including welding machine I.D. number, extrudate, and ambient air
and geomembrane surface temperatures. These data will be recorded at
intervals as agreed upon at the preconstruction or preinstallation meeting.

9.4.3 Initial Requirements 

Personnel Qualifications 

All personnel performing seaming operations will be qualified by experience or
by successfully passing seaming tests for the type of seaming equipment to be
used. At least one seamer will have experience in seaming a minimum of
2,000,000 square feet of polyethylene geomembrane using the same type of
seaming apparatus to be used at the landfill facility. The most experienced
seamer, the �master seamer,� will have direct supervisory responsibility at the
job site over less experienced seamers.
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The Installer will provide a list of proposed seaming personnel and their
experience records to the CQA Officer and the RPR for their review and
approval.

Weather Conditions 

The weather conditions under which geomembrane seaming can be performed
are as follows:

Unless otherwise authorized in writing by the CQA Officer, no seaming
will be attempted or performed at an ambient temperature below 32 F
(0 C) or above 104 F (40 C).

Between ambient temperatures of 32°F (0°C) and 50°F (10°C), seaming will
be performed only if the geomembrane is preheated by either sun or a hot
air device, provided there is no excessive ambient cooling resulting from
high winds.

Above 50°F (10°C), no preheating of the geomembrane will be required.

Geomembrane will be dry and protected from the wind.

Seaming will not be performed during any precipitation event unless the
Installer erects satisfactory shelter to protect the geomembrane areas for
seaming from water and/or moisture.

Seaming will not be performed in areas where ponded water has collected
below the surface of the geomembrane.

If the Installer wishes to use methods that may allow seaming at ambient
temperatures below 32°F or above 104°F, the Installer will demonstrate and
certify that the methods and techniques used to perform the seaming produce
seams that are entirely equivalent to seams produced at temperatures above
50°F and below 104°F, and that the overall quality of the geomembrane is not
adversely affected.

The RPR will document the following items:

Ambient temperature at which seaming is performed.

Precipitation events occurring at the site, including the time of such
occurrences, the intensity, and the amount of precipitation.

The RPR will inform the CQA Officer if any of the conditions relating to the
weather are not being fulfilled. The CQA Officer will stop or postpone the
geomembrane seaming when weather conditions are unacceptable.
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Overlapping and Temporary Bond 

The Installer will be responsible for ensuring that the following requirements
are met:

Panels of geomembrane will have a finished overlap of a minimum of
3 inches for extrusion welding and 4 inches for fusion welding; but, in any
event, sufficient overlap will be provided to allow peel tests to be
performed on the seam.

No solvents or adhesives will be used on the geomembrane unless the
product has been approved in writing by the CQA Officer. Approval can
only be obtained by submitting samples and data sheets to the CQA Officer
for testing and evaluation.

Procedures used to temporarily bond adjacent geomembrane rolls must
not damage the geomembrane; in particular, the temperature of the hot air
at the nozzle of any spot welding apparatus will be controlled such that the
geomembrane is protected at all times against potential damage.

Trial Seams 

Trial seams will be made on fragments of geomembrane to document that
seaming conditions are adequate. Such trial seams will be made at the
beginning of each seaming period, following work interruptions, at changes in
weather, and at least once for every 5 hours of seaming activities, for each
seaming apparatus used that day. A minimum of one trial seam per welding
machine will be made at the start of each day by each seaming technician
performing welding that day. Also, each seamer will make at least one trial
seam each day. Trial seams will be made under the same conditions as actual
seams.

The trial seams will be examined by the Installer for squeeze out, foot pressure
applied by seaming equipment, and general appearance. If the seam fails any
of these examinations, it will be repeated until satisfactory seams are obtained.

The trial seam samples will be at least 3 feet long by 1 foot wide after seaming,
with the seam centered lengthwise. Seam overlap will be as indicated above
under Overlapping and Temporary Bond.

Two adjoining specimens, each 1 inch wide, will be cut from each end of the
trial seam sample by the Installer. The specimens will be tested by the Installer
in shear and peel, respectively, using a field tensiometer, and they should not
fail in the seam. If a specimen fails, then the entire test will be repeated using
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two additional specimens cut from each end of the trial seam sample. If the
second set of specimens also fails, then the seaming apparatus and seamer will
not be accepted and will not be used for seaming until the deficiencies are
corrected and two consecutive successful trial seams are achieved.

The remainder of the trial seam sample will be identified and marked by the
RPR as follows:

The sample will be assigned a number and marked as to the welding
apparatus used and the seamer�s name.

The date, time, applicable operating temperatures of the welding
equipment, and ambient temperature at the time of seaming will be noted.

Whether the sample passes or fails will be indicated.

The RPR will observe trial seam procedures. The sample itself will be cut into
three pieces, one for the Owner�s record, one to be retained by the RPR, and one
to be made available to the Installer.

The RPR may randomly select trial seam samples for destructive testing by the
geosynthetics testing laboratory according to the test procedures described in
Subsection 9.4.5. The frequency for trial seam laboratory testing will be at the
discretion of the RPR and the CQA Officer.

If a trial seam sample fails a destructive test performed by the geosynthetics
testing laboratory, according to the acceptance criteria stated in
Subsection 9.4.5, then a destructive test seam sample(s) will be taken from each
of the seams completed by the seamer during the shift related to the failed trial
seam test. These samples will be forwarded by the RPR to the geosynthetics
testing laboratory and, if any of them fails the tests, then the procedures
described in Subsection 9.4.5 will apply. The conditions of this paragraph will
be considered met if a destructive seam test sample, collected and tested
according to the provisions under Location and Sampling Frequency and
Sampling Procedure of Subsection 9.4.5, has already been taken and has passed.

Seam Preparation 

The Installer will ensure that the following conditions for each of the
geomembrane installations covered by this plan are met:

Prior to seaming, the seam area is clean and free of moisture, dust, dirt,
debris of any kind, and foreign material.
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If seam overlap grinding is required, then the grinding process will be
completed according to the Geomembrane Manufacturer�s instructions
within 1 hour of the seaming operation, and in a way that will not damage
the geomembrane or cause excessive striation of the geomembrane surface.

Seams will be aligned so as to minimize the number of wrinkles and
�fishmouths.�

General Seaming Procedure 

Unless otherwise specified, the general seaming procedure to be used by the
Installer for each of the geomembrane installations covered by this plan, and
observed by the RPR, will be as follows:

A firm substrate will be provided to achieve proper support for seaming.

Fishmouths or wrinkles at the seam overlaps will be cut along the ridge of
the wrinkle in order to achieve a flat overlap. The cut fishmouths or
wrinkles will be seamed, and any portion where the overlap is inadequate
will then be patched with the same geomembrane (including thickness)
extending a minimum of 6 inches beyond the cut in all directions.

If seaming operations are to be conducted at night, adequate illumination
will be provided.

9.4.4 Nondestructive Testing 

Each field seam will be nondestructively tested over its full length using one of the
methods described in this section. The purpose of nondestructive testing is to determine
the continuity of the seams. Nondestructive testing, at this stage of development, does
not provide any information on the strength of seams. Seam strengths will be
determined by destructive testing methods that are described in Subsection 9.4.5.
Failure of any of the nondestructive or destructive tests will require the repair of the
failed section according to the procedures contained in Subsection 9.3.4.

Nondestructive testing as described in this section will be performed on seams for every
geomembrane installation covered by this plan. The recommended test methods for
conducting the nondestructive seam testing are the air pressure test for dual hot wedge
seams and the vacuum box test for extrusion fillet welds. These two nondestructive
testing methods are described below.

The RPR will perform the following documentation tasks:



RMT, Inc. | Dairyland Power Cooperative 45
\\NTAPB MADISON\MSN VOL6\ \WPMSN\PJT2\216851\0005\000002\FILES FOR L 001\ATTACHMENT 5\2_CQA PLAN.DOC 7/20/16Working Copy Revised February 2007 July 2003

— Observe nondestructive seam testing, and examine seams for squeeze out, foot
pressure, and general appearance. Failure of these criteria will be considered as
failure of the seam, and repair or reconstruction will be required.

— Document location, date, test unit number, name or number of tester, and outcome
of all testing.

— Inform the Installer of any required repairs.

— Document that appropriate repairs are made and that the repairs are retested
nondestructively with passing results.

Air Pressure Testing 

The following test procedure is applicable only to dual hot wedge seams. The
equipment for performing the test should meet the following minimum
requirements:

An air compressor or hand pump equipped with a pressure gauge and
regulator capable of producing and sustaining a pressure between 25 to
30 psig and mounted on a cushion to protect the geomembrane surface

Fittings, rubber hose, valves, etc., to operate the equipment, and a sharp
hollow needle or other approved pressure feed device

Air pressure testing will be performed according to the following procedure:

1. Seal both ends of the seam to be tested.

2. Insert needle or other approved pressure feed device into the air space at
one end of the dual hot wedge seam.

3. Energize the air compressor or hand pump to a pressure of 25 30 psig.
Close the valve, and monitor the pressure in the seam air space for
approximately 7 minutes for HDPE and approximately 4 minutes for
VFPE.

4. Record the pressure in the seam at the end of 2 minutes and again at the
end of 7 minutes for HDPE and approximately 4 minutes for VFPE.

Acceptable air pressure loss shall be determined in accordance with GRI
GM6: for 40 mil, 4 psig; 60 mil, 3 psig.

5. If the pressure difference between the 2 minute and 7 minute or 4 minute
readings exceeds 3 psi for HDPE or 4 psi for VFPE, or if the pressure does
not stabilize within the 7 minute or 4 minute period, then allow for one
more pressure monitoring interval.
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6. If the pressure loss over both intervals exceeds the allowable pressure drop
or if the pressure does not stabilize, then consider the seam as having failed
the test.

7. If the pressure loss over either interval does not exceed the allowable
pressure drop, then consider the seam as having passed the test.

8. The Installer must verify that the air channel tested was not obstructed by
noting a release of air pressure at the end of the tested seam interval
opposite the pressure gauge.

For any seam interval that fails the air pressure nondestructive test, additional
nondestructive testing or visual inspection will be used to identify, if possible,
the faulty area of the seam. The faulty area will be repaired and retested. If the
faulty area cannot be identified, then the entire seam will be repaired and
retested.

Vacuum Box Test 

Vacuum box testing is to be used on those seams made by the extrusion fillet
process, to locate precisely the defects identified from air pressure testing, or to
evaluate suspect seam and nonseam areas as discussed in Subsection 9.3.4.

Vacuum box testing equipment must meet the following minimum standards:

A five sided vacuum box with an open bottom, a clear viewing panel on
top, and a pliable gasket attached to the bottom

A steel vacuum tank and pump assembly equipped with a pressure
controller and pipe connections capable of achieving a vacuum of 26 inches
of mercury (Hg) (or approximately 2 psia)

A vacuum gauge on the tank with an operating range from 0 to 26 inches
of vacuum, and a vacuum gauge on the vacuum box with an operating
range from 0 to 10 inches of vacuum

The following procedure will be used in performing the vacuum box test:

1. Clean the seams to be tested so that they are relatively free from soil or
foreign objects that might prohibit a good seal from being formed between
the vacuum chamber and the geomembrane.

2. Energize the vacuum pump, and reduce the tank pressure to
approximately 24 inches of vacuum (or approximately 3 psia).
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3. Wet a strip of geomembrane approximately twice the size of the vacuum
box with the soapy solution.

4. Place and center the vacuum box with the gasket in contact with the
geomembrane surface over the wetted area of the seam.

5. Applying a normal force to the top of the vacuum box, close the bleed
valve and open the vacuum valve. Check to make certain that a tight seal
is created between the geomembrane and the vacuum box. A minimum
vacuum of 5 inches will be used for testing with the maximum allowable
testing pressure never exceeding 10 inches of vacuum.

6. With the vacuum drawn, use the viewing panel to examine the
geomembrane seam for bubbles resulting from the flow of air through the
seam. Continue this examination for not less than 10 seconds.

7. Remove the vacuum box by first closing the vacuum valve and then
opening the bleed valve. Proceed to Step 8 if bubbles appear in Step 6. If
no bubbles appear in Step 6, then proceed directly to Step 9.

8. If bubbles appear through the geomembrane, mark the defective area for
repair according to the provisions of Subsection 9.3.4. All repairs will be
tested until nondestructive results are passing.

9. Move the vacuum box along the seam to be tested, overlapping the
previously tested area by no less than 3 inches.

9.4.5 Destructive Seam Testing 

Destructive seam testing will be performed on the geomembrane seams covered by this
plan. Destructive seam testing is performed to determine the strength of the seam in
both shear and peel failure modes. Destructive seam testing will be performed within
48 hours of sampling either in an on site laboratory by personnel under the direction of
the CQA Officer or at the geosynthetics testing laboratory.

Location and Sampling Frequency 

The RPR will select locations where seam samples will be cut out for the
destructive testing. Test locations will be determined during seaming at the
RPR�s discretion. Selection of such locations may be prompted by suspicion of
excess crystallinity, contamination, offset welds, or any other potential causes
of an imperfect seam. The Installer will not be informed in advance of any
location where seam samples will be taken.
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The minimum frequency of sample collection will be one test location per every
500 linear feet of seam length. This minimum frequency will be taken as an
average for the entire installation area.

Sampling Procedure 

Samples will be cut under the direction of the RPR as the seaming progresses.
For each sample location, the following information will be documented:

Assigned sample number.

Sample location on layout drawing.

The reason for collecting the sample (e.g., as part of statistical testing
program, suspicious seam, etc.). Record this by the sample number.

For the peel test, which geomembrane is the top and which is the bottom
with respect to seams performed using dual hot wedge (fusion) weld
techniques.

Specimens for qualitative field testing will be taken prior to removal of the
laboratory sample. Samples for field tensiometer testing will be 1 inch wide by
12 inches long with the seam centered parallel to the width. The distance
between the two samples will be 42 inches measured from inside edge to inside
edge. If both samples pass the field tensiometer test described below under
Field Test Methods, then the sample for laboratory testing will be taken
according to the procedure described below.

The sample for laboratory testing will be located between the two samples used
for field testing. Therefore, the laboratory sample will be 12 inches wide by
42 inches long with the seam centered lengthwise. The sample will be cut by
the Installer into three parts and distributed as follows:

A sample, 12 inches by 12 inches, will be kept by the Installer for testing if
so desired.

A sample, 12 inches by 12 inches, will be given to the Owner for record
storage.

A sample, 18 inches by 12 inches, will be transmitted to the geosynthetic
testing laboratory or on site testing laboratory by the RPR.

All holes cut into the geomembrane resulting from destructive seam sampling
will be immediately repaired by the Installer in accordance with the repair
procedures described in Subsection 9.3.4. The repaired area will be
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nondestructively tested in accordance with the requirements of
Subsection 9.4.4.

End-of-Seam Sampling 

In addition to the 42 inch sample cut for laboratory testing, an additional
sample will be cut from each end of each continuous production field seam for
field testing as described below. These samples, often referred to as bones,
need to be only 1 inch wide and can be cut from the portion of the seam that
extends into/past the anchor trench so as not to require an additional repair.

Field Test Methods 

The two 1 inch�wide samples described above under Sampling Procedure as
well as the end of seam samples described above under End of Seam Sampling
will be field tested for both peel and shear. Testing will be performed using a
field tensiometer or equivalent device to qualitatively determine the mode of
failure. The seam will be considered as having passed if the failure in both peel
and shear does not occur within the seam. If the samples fail the field
tensiometer test, then the repair procedures of Subsection 9.3.4 for the holes left
by the cut out samples, and the seam reconstruction procedures for the repair
of the defective seam, discussed later in this subsection, will be implemented.

Laboratory Test Methods 

Laboratory testing of the destructive seam samples will be performed by the
geosynthetics testing laboratory or an on site testing laboratory under the
direction of the CQA Officer. All destructive seam tests, whether performed on
trial seam samples (as described above) or on samples cut out from production
seams, will be performed in general accordance with the methodology of
ASTM D4437, which stipulates that at least five specimens will be tested in
shear and five in peel. Samples will be cut in alternating order (e.g., shear and
peel, peel and shear) and will also be tested in the order of cutting, to determine
if any trend in seam quality along the length of the sample exists. All
specimens will be cut as 1 inch�wide strips to ensure that the seam does not
exceed the test gauge length of the specimen.

The following tests will be performed on each seam sample submitted for
laboratory testing:

Shear and peel maximum tension is the maximum load per unit width of a
1 inch�wide specimen expressed in pounds per inch of width in both the
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shear and peel mode, according to ASTM D4437 as modified by NSF
Standard 54.

Shear elongation at break is the extension at break expressed as a
percentage of the initial distance between the edge of the fused track and
the nearer grip. This distance should be the same on both sides of the seam
and is usually 2 inches. No referenced ASTM test exists for this procedure
as defined; however, the specimen will be elongated to a maximum of 100
percent with any failures of individual specimens noted. For specimens
that fail below 100 percent elongation, the value at which failure occurred
will be noted on the results.

Peel seam separation estimates the area of seam interface separation
expressed as a percentage of the original area.

Also, for both the seam shear and peel tension tests, an indication will be given
for each specimen tested that defines the locus of the failure.

For shear tests, the following values will be reported for each specimen tested:

Maximum tension in pounds per inch

Elongation at break indicating at what percentage the specimen failed
(up to a tested maximum of 100)

The locus of failure using the above designations

For peel tests, the following values will be reported for each specimen tested:

Maximum tension in pounds per inch

Seam separation expressed as percent of original seam area

Locus of failure

Role of Testing Laboratory 

The geosynthetics testing laboratory or on site testing laboratory will be
responsible for performing the tests on samples submitted to them as described
above. The results of tests performed will be reported to the CQA Officer and
the RPR. Retesting of seams, because of failure to meet any or all of the
specifications listed below, can only be authorized by the CQA Officer.

The Geomembrane Manufacturer and/or the Installer may perform their own
quality control testing in accordance with the methods and procedures defined
above under Laboratory Test Methods; however, the results, if substantially
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different from those obtained by the geosynthetics testing laboratory or on site
laboratory, may only be used to request a retesting by the geosynthetics testing
laboratory or on site testing laboratory. All quality assurance test results from
the geosynthetics testing laboratory or on site laboratory govern over any test
results from the Geomembrane Manufacturer or Installer. Only the CQA
Officer is authorized to approve a retesting request.

Procedures For Determining Destructive Seam Test Failures 

The procedures described in this section apply to the procedures for destructive
testing defined above under Field Test Methods and Laboratory Test Methods.
Procedures for repairing failed seams are given in Subsection 9.3.4 of this plan.

The results from the shear and peel tests for the HDPE geomembranes will be
evaluated against the criteria tabulated in Table 9 4, and the VFPE
geomembrane will be evaluated against the criteria presented in Table 9 5.

All of the tabular criteria for each respective geomembrane type must be met
for a given seam to be considered acceptable.
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Table 9-4 
60-mil HDPE Geomembrane Seam Acceptance Criteria 

ACCEPTANCE VALUES 

PROPERTY TEST METHOD UNITS 
TYPE OF 

CRITERION 
NON-

TEXTURED TEXTURED (1)

Shear strength (2) ASTM D6392 ppi Minimum 120 120

Shear elongation percent Minimum 50 50

Peel strength (2)

Fusion
ASTM D6392 ppi Minimum 78 78

Peel strength (2)

Extrusion
ASTM D6392 ppi Minimum 78 78

Peel separation percent Maximum 25 25
Notes:
(1) If the lengthwise edges of the textured geomembrane panels are nontextured, then the nontextured specifications will apply for the 
 testing of seams made along these edges. 
(2) Four out of the five specimens must meet these requirements. The fifth specimen must achieve 80 percent of the listed peel
 strength. 
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Table 9-5 
40-mil VFPE Geomembrane Seam Acceptance Criteria 

MINIMUMAVERAGE VALUE

PROPERTY TESTMETHOD UNITS
NON

TEXTURED TEXTURED (1)

Shear strength (2) ASTM D4437 ppi 44 44

Shear elongation (2) percent 50 50

Peel strength (3),(4)

Fusion
ASTM D4437 ppi 40 40

Peel strength (3),(4) �
Extrusion

ASTM D4437 ppi 40 40

Peel separation (5) percent 10 10
Notes:
(1) If the lengthwise edges of the textured geomembrane panels are nontextured, then the nontextured specifications shall apply 
 for the testing of seams made along these edges. 
(2) Five out of the five test specimens must meet these requirements.  In addition, failure type must be film-tear bond (FTB) for 
 all five specimens. 
(3) Four out of the five specimens must meet these requirements. The fifth specimen must achieve 90 percent of the listed peel
 strength. 
(4) Failure type must be film-tear bond (FTB) for 4 out of 5 test specimens. 
(5) Maximum Acceptance Value for four out of five test specimens.  The fifth specimen must have no more than 50 percent peel  
 separation. 
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The Installer has the following two options in determining the repair boundary
whenever a seam has failed either the field tensiometer testing or laboratory
destructive testing:

The seam can be reconstructed between any two previously tested and
passed destructive seam test locations.

The Installer can trace the welding path to an intermediate location (at a
10 foot minimum from the point of the failed test in each direction) and
request that field tensiometer tests be performed at these intermediate
locations. If the field tensiometer sample results are acceptable, then full
laboratory samples will be taken and tested. If the laboratory tests are
acceptable, then the seam will be reconstructed between these intermediate
locations. If either sample fails, then the process will be repeated until
acceptable destructive seam tests have been performed in both directions
away from the original failed sample location. For all retesting of seams,
according to this procedure, the sampling methodology described earlier in
this plan under Sampling Procedure will be used.

For seams reconstructed due to a failing destructive seam sample that are in
excess of 150 feet long, an additional sample taken from the reconstructed zone
must pass destructive seam testing.

The RPR will be responsible for documenting all actions, including test results
submitted by the geosynthetics testing laboratory, taken in conjunction with
seam testing. The RPR will also be responsible for keeping the CQA Officer
informed on seam testing results and seaming progress.

9.5 Post-installation
Each geomembrane covered by this plan will be examined by the RPR. Any defects, whether
due to failed seams, pinholes, or other penetrations, will be repaired.

Placement of the select granular fill drainage layer material will proceed as soon as practical
following the RPR�s testing and acceptance of completed geomembrane areas. The granular
layer will provide ultraviolet protection, thermal insulation, and protection from physical
damage.

Low ground pressure tracked equipment (< 5 psi) will be used to place the drainage layer
material over the geomembrane. At a minimum, 1 foot of cover material is required between
the geomembrane and low ground pressure equipment, 2 feet of cover soil are required
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between the geomembrane and all other tracked or floatation wheeled equipment, and 3 feet of
cover soil are required between the geomembrane and all rubber tired vehicles.

Following the installation of the select granular fill drainage layer material over the
geomembrane liner, electrical resistivity testing will be conducted over the entire lined area.
Detected defects will be uncovered and repaired in accordance with industry standards and
manufacturer�s recommendations.
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Section 10 
Geotextile

10.1 General
This section of the CQA Plan applies to nonwoven geotextile used throughout the landfill
facility. Geotextile will be installed in the following systems of the landfill facility:

Leachate collection system (LCS)

This section is divided into three major subheadings, which cover the quality assurance
requirements for preinstallation (which includes Geotextile Manufacturers), installation, and
post installation (which includes the final examination of the geotextiles prior to placing the
appropriate material above the geotextile). The terms preinstallation, installation, and post
installation are applicable only to the geotextile and do not apply to the overall construction of
the landfill facility.

10.2 Preinstallation

10.2.1 Manufacturing

The geotextile will be supplied to the site in factory rolls. Prior to the delivery of any
geotextile rolls to the site, the Geotextile Manufacturer will provide the CQA Officer
with the Manufacturer�s Quality Control Plan used for production of the geotextile rolls.

Every roll of geotextile for delivery to the site will be manufactured and inspected by the
Geotextile Manufacturer, according to the following requirements:

— The geotextile must contain no needles used for punching.

— The geotextile must be free of holes and any other sign of contamination by foreign
matter.

The Geotextile Manufacturer will provide certification, based on tests performed in
accordance with the methods listed in Table 10 1 that the geotextile cushion supplied
under this plan will meet the material specifications listed in Table 10 2. These tests may
be performed by the Geotextile Manufacturer�s laboratory or a laboratory
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Table 10-1 
Geotextile Material Acceptance Criteria 

(minimum average roll values) 

PROPERTY 
TEST

METHOD UNITS 

GEOTEXTILE TYPE AND FUNCTION 

A B

NONWOVEN 
FABRIC 

CUSHION FOR 
LEACHATE 

COLLECTION 
TRENCHES

NONWOVEN 
FABRIC BELOW 

GROUTED 
RIPRAP 

Mass per unit area ASTM D5261 oz/yd2 12 — 

Apparent opening size (maximum) ASTM D4751 mm 0.15 0.21 

Permittivity(1) ASTM D4491 1/s 0.9 1.5 

Grab strength ASTM D4632 lb 300 160 

Tear strength ASTM D4533 lb 115 60 

Puncture strength ASTM D4833 lb 190 80 

Wide-width tensile strength ASTM D4595 lb/in — — 

Elongation at ultimate strength(2) ASTM D4595 % — — 

Notes:
(1) Assumed geotextile thickness of 0.1 cm to estimate minimum permittivity. 
(2) Measured in machine and cross-machine direction.   
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contracted by the Geotextile Manufacturer. Additionally, the Geotextile Manufacturer
will provide certification that the Manufacturer�s Quality Control Plan was fully
implemented for the geotextile materials supplied under this plan. The Geotextile
Manufacturer will provide documentation to verify the results of the Manufacturer�s
CQA Plan implementation if required by the CQA Officer.

The geotextile rolls will be tested and evaluated prior to acceptance. The CQA Officer
may perform/require additional testing (i.e., conformance testing) as required by
detailed specifications or as required in the judgment of the CQA Officer to verify that
the geotextile meets the specifications.

10.2.2 Delivery, Handling, and Storage of Geotextile Rolls 

Each geotextile roll to be used at the landfill facility will be marked by the Geotextile
Manufacturer with the following information and in the following manner:

— When fabric is rolled on a core, each roll will be identified with a durable gummed
label, or an equivalent, on the inside of the core and on the outside of the protective
wrapping for the roll.

— Each roll label will contain the following information at a minimum:

Name of manufacturer (or supplier)

Style and type number

Roll length and width

Batch (or lot) number

Nominal product thickness

Date of manufacture

Roll number

The Geotextile Manufacturer will use the following guidelines in packaging, wrapping,
and preparing all geotextile rolls for shipment:

— When cores are required, those that have a crushing strength sufficient to avoid
collapse or other damage while in use will be used.

— Each roll will be covered with a wrapping material that will protect the geotextile
from damage due to shipment, water, sunlight, or contaminants.

The following practices will be used as a minimum in receiving and storing geotextile
rolls in the designated storage area at the job site:
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— While unloading or transferring the geotextile rolls from one location to another,
care will be taken to prevent damage to the wrapping or to the geotextile itself. If
practicable, the Installer may use fork lift trucks fitted with poles that can be
inserted into the cores of rolls. The poles will be at least two thirds the length of the
rolls, to prevent breaking the cores and possibly damaging the geotextile. Rolls will
not be dragged.

— The geotextile rolls will be stored in such a manner so as to ensure that they are
adequately protected from the following:

Precipitation

Ultraviolet radiation, including sunlight

Strong oxidizing chemicals, acids or bases

Flames, including welding sparks

Temperatures in excess of 160°F

Soiling

Throughout the preinstallation, installation, and post installation periods, the RPR will
observe and document that the Installer provides adequate handling equipment for
moving geotextile rolls and that the equipment and handling methods do not pose
unnecessary risk of damage. The Installer will be responsible for the means and
methods to implement the work.

The Installer will be responsible for ensuring that all materials installed meet
specifications (i.e., the roll marking label information indicates required specifications
and properly represents materials). The RPR will maintain a log of geotextile roll
deliveries. The following information, at a minimum, will be recorded on the log for
each shipment received at the job site:

— Date of delivery at job site

— For each geotextile roll, the following information:

Roll number

Batch (lot) number

10.3 Installation 
This section describes the quality assurance requirements applicable to the installation,
observation, and documentation of geotextile.
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10.3.1 Placement

The Installer will install all geotextile in such a manner as to ensure that it is not
damaged and in a manner that complies with the following requirements:

— On sideslopes, the geotextile will be securely anchored and then rolled down the
slope in such a manner as to continually keep the geotextile in tension.

— In the presence of wind, all geotextile will be secured by suitable methods. The
temporary securing material will be left in place until replaced with cover material
as shown on the design plans and specifications.

— In place geotextile will be cut with special care to protect other materials from
damage that could be caused by the cutting of the geotextile.

— The Installer will take necessary precautions to prevent damage to any underlying
layers during placement of the geotextile.

— During placement of geotextile, care will be taken not to entrap in the geotextile any
stones, excessive dust, or moisture that could damage the geotextile, or generate
clogging of drains or filters.

— A visual examination of the geotextile will be carried out over the entire surface
after installation by the Installer to ensure that no potentially harmful foreign
objects, such as needles, are present.

— The edges of the geomembrane between phases will be protected with a geotextile
wrap and/or an overlying protective material until the edges are spliced together
with the liner system of the adjacent phase.

10.3.2 Seams and Overlaps 

The following requirements will be met with regard to seaming and overlapping of
geotextile rolls:

— Geotextile seams will be continuously heat bonded or sewn (spot heat bonding or
sewing will not be allowed). Geotextile will be overlapped 6 inches prior to
seaming. The sewing method and stitch type will be per the Manufacturer�s
recommendation, but must be approved by the CQA Officer. Overlapping of
geotextile without sewing may be acceptable for certain applications (e.g., under
riprap emergency spillways) with approval from the CQA Officer.

— No horizontal seams will be allowed on slopes steeper than 5 horizontal to 1 vertical
(i.e., seams will be along, not across, the slope), except as part of a geotextile repair.

— Sewing will be performed with thread made from the same base material as the
geotextile, or suitable equivalent.
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— The Installer will pay particular attention to seams to ensure that no earthen
materials could be inadvertently trapped beneath the geotextile.

The RPR will be responsible for observing and documenting that the above provisions
are performed by the Installer in an acceptable manner.

10.4 Post-installation

10.4.1 Final Examination 

The RPR will perform a final geotextile examination after the installation of each
geotextile layer has been completed. The objectives of the final examination are as
follows:

— To examine for the presence of holes, tears, or other deterioration

— To examine geotextile for excessive tension due to stretching of the fabric during
installation

If there will be an extended time delay between completion of the geotextile and the
start of the installation of any overlying cover, then the Installer will make provisions,
by temporarily covering or using other suitable methods, to protect the geotextile
against exposure to sunlight and ultraviolet radiation.

10.4.2 Placement of Soil Materials 

The Construction Contractor will place all soil materials located on top of a geotextile in
such a manner as to minimize the following:

— Damage to the geomembrane

— Slippage of the geotextile on underlying layers

— Excessive tensile stresses imposed on the geotextile
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Section 11 
Geosynthetic Clay Liner 

11.1 Introduction
This section is divided into three major subheadings, which cover the quality assurance
requirements for preinstallation (includes the GCL Manufacturer), installation, and
post installation (includes the final examination of GCL prior to the placement of the
geomembrane). The terms preinstallation, installation, and post installation are applicable only
to the GCL installation and do not apply to the overall construction of the landfill facility.

11.2 Preinstallation
Preinstallation activities are designed to help ensure that a high quality product is being
manufactured and that it is properly delivered, handled, and stored to maintain its quality.

11.2.1 Manufacturer’s Quality Control Plan (MQCP) 

The manufacturer of each component of the GCL and the GCL itself will have a
Manufacturer�s Quality Control Plan (MQCP) to ensure that their product meets all of
the stated minimum properties. These manufacturers include the Bentonite Supplier,
the Geotextile Manufacturer, and the GCL Manufacturer.

Bentonite Supplier 

The Bentonite Supplier will have a MQCP that will be adhered to in the
manufacturing process. This plan will include the following information:

Documentation that the bentonite is sodium bentonite

Testing that demonstrates that the bentonite meets specified gradation
requirements

Testing that demonstrates that the bentonite meets specified index test
requirements

Testing that demonstrates that the bentonite has not been treated with
synthetic chemicals or polymers

Geotextile Manufacturer 

The Geotextile Manufacturer will have an MQCP that will be adhered to in
their manufacturing process. This plan will include the following provisions:
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Testing that demonstrates that the product is made of specified polymers

Testing that demonstrates that the product meets certain minimum average
roll values (for geotextiles)

GCL Manufacturer 

The GCL manufacturer will have an MQCP that describes the procedures for
accomplishing quality in the final product. At a minimum, the tests shown in
Table 11 1 shall be performed by the Manufacturer.

This MQCP will also dictate the following requirements:

Overlap alignment lines are to be marked on the edges.

Completed rolls are to be securely wrapped in plastic.

Completed rolls are to be stored indoors, and provisions are to be in place
to prevent rolls from being stacked too high, to prevent rolls from
becoming too wet, and to prevent damage during handling.

Quality control certificates are to be provided.

11.2.2 Materials 

The GCL will consist of a layer of pure sodium bentonite clay encapsulated between two
geotextiles, and will comply with all of the manufacturing processes and
physical/chemical criteria listed in this section.

The bentonite clay utilized in the manufacture of the GCL, as well as any accessory
bentonite clay (e.g., Volclay® granular sodium bentonite or approved equivalent)
provided for seaming and detail work, will meet the manufacturer�s minimum
requirements, as specified in the MQCP.

The geotextile component of the GCL, and the geosynthetic clay liner itself, will meet the
minimum requirements of the respective MQCPs.

11.2.3 GCL Delivery, Handling, and Storage 

The GCL panels will be supplied to the site in factory produced rolls, which are of
standard factory roll dimensions.
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Table 11-1 
GCL Material Tests, Test Methods, and Acceptance Criteria 

PROPERTY TEST METHOD UNITS VALUE 

Bentonite properties: 

Free Swell ASTM D5890 mL/2 g 24 (MARV)(1)

Fluid Loss ASTM D5891 mL 18 

Hydraulic properties: 

Hydraulic Conductivity ASTM D 5887 cm/sec 5 x 10-9 max.

Flux(2)(3) ASTM 5887 m3/m2-S 1 x 10-8

Physical GCL properties 

Bentonite Mass Per Unit Area ASTM D5993 lb/sqf 0.75 (MARV)(1) 

Grab Strength ASTM D 4632 lb 90 (MARV)(1)

 ASTM D 6768 lb/in. 22.5 (MARV)(1

Peel Strength ASTM D 4632 lb 15 min. 

 ASTM D 6496 lb/in. 2.5 min. 

Hydrated Internal  ASTM D 5321 lb 15 min. 

Shear Strength  ASTM D 6243 lb/sqf 500 

Notes:
(1) Minimum average roll value (MARV). 
(2) Flux is defined as “flow rate/unit area” which can be converted to permeability using the equation: 

   permeability = flux/hydraulic gradient 

(3) Report results at a maximum confining stress of 69 Kpa (5 psi) and 34 Kpa (2 psi) head pressure. 
(4) The values provided in the original table for “Fluid loss” and “Flux” shall be considered maximum permitted  values. 
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Each roll of GCL supplied to the site will be labeled with the following information:

— Name of manufacturer

— Product type and identification number (if any)

— Lot (Batch) number

— Date of manufacture

— Roll number

The GCL Manufacturer will ensure that the crushing strength of all GCL roll cores will
be sufficient to avoid collapse or other damage while in use.

The rolls of GCL will be carefully unloaded by the Contractor upon arrival at the site. At
a minimum, the following practices will be followed in receiving and storing GCL rolls
in the covered storage area at the job site:

— While unloading or transferring the GCL rolls from one location to another, prevent
damage to the GCL.

— For standard rolls, insert a steel support pipe through the cardboard roll core.
Attach the slings or lifting chains at one end to the support pipe and at the other
end to the bucket of a front end loader or lifting device. Use a spreader bar to
support and spread the slings. Ensure that the bar and support pipe are long
enough to prevent damage to the edges of the GCL during hoisting.

— Alternatively, modify the fork lift trucks to lift the rolls with a steel bar, securely
attached to the fork lift and inserted into the roll core. Do not lift the rolls by sliding
the forks under the roll.

— Store the rolls of GCL in their original, unopened, wrapped cover in a clean, dry
area. Store the material off the ground on pallets or by other suitable techniques
that provide continuous support over the entire length of the roll. Cover the roll
with a heavy, protective tarpaulin, or store the roll beneath a roof. Care will be used
to protect the GCL from the following:

Precipitation

Ultraviolet radiation, including sunlight

Strong oxidizing chemicals, acids or bases

Flames, including welding sparks

Temperatures in excess of 160 F
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Throughout the preinstallation, installation, and post installation periods, the RPR will
be responsible for observing and documenting that the Installer provides adequate
handling equipment for moving GCL rolls and that the equipment and handling
methods do not pose any risk of damage.

The RPR will be responsible for making certain that the name of the manufacturer, the
type, and the thickness of each roll (as noted on the roll marking label described above)
are correct. The RPR will also maintain a log of GCL roll deliveries. The following
information, at a minimum, will be recorded on the log for each shipment received at
the job site:

— Date of receipt of delivery at job site

— For each GCL roll, the following information will be noted:

Roll number

Batch (lot) number

11.2.4 Submittals 

Submittals will be made prior to installation of the GCL concerning the GCL
Manufacturer/production information and the GCL installer information.

The GCL Manufacturer/production information will include the following:

— Corporate background information

— Manufacturer�s Quality Control Plan (MQCP) for bentonite, geotextile, and GCL
manufacturers

— Project reference list consisting of the principal details of at least 10 projects totaling
at least 8 million square feet of GCL installation, if required by the RPR or CQA
Officer

— Results of tests conducted by the Bentonite Supplier and Geotextile Supplier to
document the quality of the materials used to manufacture the GCL rolls assigned
to the project

— Copy of quality control certificates, signed by a responsible entity of the
Manufacturer. Each quality control certificate will include roll identification
numbers, and the results of quality control tests (refer to Subsection 11.2.3 above for
minimum testing requirements)

— Manufacturer�s written certification that the GCL meets the project specifications,
that the GCL has been continuously inspected and found to be needle free, that the
bentonite will not shift during transportation or installation, and that the bentonite
and geotextile materials meet the Manufacturer�s specifications
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GCL Installer information will include the following:

— Corporate background information

— Project reference list consisting of the principal details of at least five projects
totaling at least 1 million square feet, if required by the RPR or CQA Officer

— List of personnel performing field operations, along with pertinent experience
information, if required by the RPR or CQA Officer

Also submitted prior to the preconstruction/preinstallation meeting will be the proposed
panel layout diagram identifying placement of the GCL panels and seams, as well as any
variances or additional details that deviate from the engineering drawings. The layout
will be drawn to scale, will include information such as dimensions and details, and will
be adequate for use as a construction plan.

11.3 Installation 
The following installation procedures are designed to ensure the effectiveness of the GCL in
meeting its design requirements and to simplify the deployment procedures. These procedures
are to be followed by the Installer, unless the Installer proposes alternative procedures in
writing and the CQA Officer approves them in writing prior to installation.

11.3.1 Testing Requirements 

This subsection describes the test methods, including sampling procedures and
frequencies, and the role of the Geosynthetic Testing Laboratory in testing the GCL roll
samples. Unless specified otherwise, all sampling procedures will be performed in
accordance with the referenced test method defined in this section.

GCL roll samples will be collected by the Contractor at the discretion of, and under the
direction of, the RPR, at a rate specified by the RPR.

Samples will be 3 feet long by the full width of the roll and will not include the first
3 feet of any roll.

Table 11 1 lists the tests and the test methods that may be performed on GCL roll
samples. The specifications and methods used in evaluating the results are discussed
later in this subsection.
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Role of Testing Laboratory 

The Geosynthetic Testing Laboratory will be responsible for performing the
tests on samples submitted to them. The results of tests performed will be
reported to the RPR and CQA Officer.

Retesting of GCL rolls for quality assurance purposes, because of failure to
meet any or all of the acceptance specifications in this section, can only be
authorized by the CQA Officer.

The GCL Manufacturer and/or Installer may perform their own tests according
to the methods and procedures defined in Table 11 1; however, the results will
only be applicable to their own quality control needs. These results will not be
substituted for the quality assurance testing described herein.

Procedure For Determining GCL Roll Test Failures 

Table 11 1 lists the specifications that are applicable to the GCL. For any
referenced test method that requires the testing of multiple specimens, the
criteria in Table 11 1 will be met based on the average results of the multiple
specimen tests.

The following procedure will be used for interpreting the results relative to
acceptance or rejection of rolls, lots, and shipments of GCL to the site:

1. If the test values meet the stated specifications, then the roll and batch will
be accepted for use at the job site. If the sample represents all rolls from an
entire shipment, then the entire shipment will also be considered accepted.

2. If the results do not meet the specification, then the roll and the batch will
be retested at the Contractor�s expense using specimens either from the
original roll sample or from another sample collected by the RPR. For
retesting, two additional tests will be performed for the failed test
procedure. (Each additional test will consist of multiple specimen tests if
multiple specimens are called for in the failed test procedure.) If both of
the retests are acceptable, then the roll and batch will be considered as
having passed this particular acceptance test; if either of the two additional
tests fail, then the roll and batch will be considered as being unsuitable
without further recourse. The RPR may obtain samples from other rolls in
the batch. On the basis of testing these samples, the CQA Officer may
choose to accept a portion of the batch while rejecting the remainder.

If retesting does not result in passing test results as defined in the
preceding paragraph, or if there is any other nonconformity with the
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material specifications, then the Contractor will withdraw the rolls from
use in the project at Contractor�s sole risk, cost, and expense. Once
withdrawn, the same rolls will not be resubmitted for use. Expenses for
removing this GCL from the site and replacing it with acceptable GCL will
be the sole risk and responsibility of Contractor.

11.3.2 Required Equipment 

The following installation equipment is required on site:

— Front end loader, crane, or other similar equipment. The selected piece
of equipment will not cause damage to the subgrade, such as rutting. The Installer
will verify in the presence of the RPR that the selected piece of equipment does not
damage the subgrade

— A spreader bar to prevent slings from damaging the ends of the rolls.

— Several steel pipes to be inserted into the roll�s core for lifting.

— Wooden pallets for aboveground storage of the GCL rolls.

— Heavy waterproof tarps for protecting all GCL rolls.

— Sandbags for securing the GCL during installation and for securing the tarps.

— Adhesive or tape for securing patches.

— Granular bentonite for seams and patches, and for securing around penetrations
and structures as shown on the drawings.

11.3.3 Surface/Subgrade Preparation 

GCL liner installation will not begin until a proper subbase has been prepared to accept
the bentonite liner. Base material, including material in the vee trenches constructed for
the leachate collection system piping, will be fine grained soil free from angular rocks,
roots, grass, and vegetation. Foreign materials and protrusions will be removed, and all
cracks and voids will be filled; the surface will be made smooth and uniformly sloping.
Unless otherwise required by the contract specifications and drawings, the prepared
surface will be free from excessive moisture, loose earth, rocks or clay clods larger than
1 inches in diameter, rubble, and other foreign matter. The subgrade will be uniformly
compacted to ensure against localized settlement and rutting under wheel loads and
will be smoothed with a smooth drum or vibratory roller. Refer to Subsection 9.3.2 for
additional earthwork related requirements.

The surface on which the liner is to be placed will be maintained in a firm, clean, and
smooth condition, free of standing water, during liner installation.
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11.3.4 Deployment 

As each roll is moved from the storage area, the labels will be removed by the Installer
or RPR for storage in the project file.

The rolls of GCL will be brought to the area to be lined with a front end loader, and
support pipe will be set up such that the roll of liner is fully supported across its length.
A spreader bar or similar device will be used to prevent the lifting chains or slings from
damaging the edges. Dragging of the GCL liner will be minimized.

The Contractor will ensure, and the RPR will verify, that the following criteria are being
met:

— The equipment used does not damage the GCL by handling, excessive heat, leakage
of hydrocarbons, or by other means.

— The prepared surface underlying the GCL has not deteriorated since previous
acceptance, and it is still acceptable at the time of GCL placement.

— Personnel working on the GCL do not smoke, wear damaging clothing, or engage in
other activities that could damage the GCL.

— The method used to unroll the GCL does not cause damage to the GCL, and/or the
subgrade.

— The method used to place the rolls minimizes wrinkles (especially wrinkles between
adjacent panels).

GCL must not be placed during precipitation events, in the presence of excessive
moisture, in any area of ponded water, or during excessive winds. The GCL must be
dry when installed and must be dry when covered.

The proper side of the GCL, as per the manufacturer�s recommendation, will face
upward (unless otherwise dictated by project requirements). The liner will be placed
over the prepared surface such that material handling will be minimized.

The GCL panels will be placed in a manner that ensures sufficient overlap as described
in Subsection 11.3.5. Horizontal seams will not occur on slopes steeper than
10 horizontal:1 vertical.

The cover material (i.e., geomembrane) will be placed over the bentonite liner during the
same day as the placement of the GCL. Only those GCL rolls that can be covered that
same day will be unpacked and placed in position.



RMT, Inc. | Dairyland Power Cooperative 71
\\NTAPB MADISON\MSN VOL6\ \WPMSN\PJT2\216851\0005\000002\FILES FOR L 001\ATTACHMENT 5\2_CQA PLAN.DOC 7/20/16Working Copy Revised February 2007 July 2003

When wind conditions could affect installation, the GCL liner installation will be started
at the upwind side of the project and will proceed downwind. The leading edge of the
liner will be secured at all times with sandbags or other means sufficient to hold it down
during high winds.

The GCL will be installed in a relaxed condition and will be free of tension or stress
upon completion of the installation. Stretching of the liner to fit will not be allowed.
Deployed rolls (panels) will be straightened by the installation personnel to smooth out
creases or irregularities.

The RPR will visually inspect the geotextile�s quality, the bentonite uniformity, and the
degree of hydration, if any, of the GCL. Any areas in need of repair will be marked.

11.3.5 Seaming 

Once the first panel has been deployed, adjoining panels will be laid with a 6 inch
minimum overlap on longitudinal seams, and 24 inches on the panel end seams,
depending on project specifications. To assist in obtaining the proper overlap, 6 inch
overlap lines will be marked on the liner. All dirt, gravel, or other debris will be
removed from the overlap area of the GCL.

Seam overlaps, whenever possible, will be placed such that the direction of flow is from
the top panel to the underlying panel to form a shingle effect.

If the GCL requires a granular bentonite seam, then the overlapping panel edge will be
pulled back and granular Volclay® (or approved equivalent) sodium bentonite will be
poured continuously along all seams and lap areas from the panel edge to the 6 inch lap
line, at a minimum application rate of ¼ pound per linear foot.

11.3.6 Patches/Repairs 

Irregular shapes, cuts, or tears in the installed GCL will be covered with sufficient liner
to provide a 12 inch overlap in all directions beyond the damaged area. A layer of
granular bentonite will be placed in the overlap zone in accordance with the
Manufacturer�s recommendations. An epoxy based adhesive, or other approved
method, will be used to secure the patch during backfill operations. Alternatively, the
patch can be placed underneath the defective liner.

11.3.7 Penetration Seals 

The GCL will be sealed around penetrations, pipes, and structures in accordance with
the recommendations of the GCL Manufacturer.
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Pipe penetrations will incorporate a collar of GCL wrapped around the pipe and
securely fastened. A bentonite or mastic grout will be placed around the corners for
additional protection.

An additional GCL skirt placed over the bentonite grout is also recommended to
provide a third level of protection and to prevent the bentonite grout from being
displaced.

If the seal requires granular bentonite, then a 1 to 2 inch cut will be excavated around
the circumference of the pipe, into the subgrade at least 12 inches out from the pipe.
Volclay® sodium bentonite (or approved equivalent) will then be packed around the
pipe in the subgrade excavation and on adjacent areas so that the pipe is surrounded
with granular bentonite.

The GCL panel will then be placed over the pipe by penetrating the GCL with slits in a
�pie� configuration where the pipe is to protrude in a manner that will create a snug fit
between the GCL and the pipe.

More sodium bentonite will then be spread around the cut edges of the GCL against the
pipe and over adjacent areas.

To complete the pipe penetration seal, a collar of GCL will be cut in a manner similar to
that made on the main panel and will be fit around the pipe, with additional Volclay®

sodium bentonite (or approved equivalent) being applied into any gaps that may
remain.

11.3.8 Covering GCL 

Only the amount of GCL that can be inspected, repaired, and covered in the same day
will be installed. The GCL must be covered the same day on which it is installed.

Geosynthetics

When covering the GCL, precautions will be taken to prevent damage to the
GCL by restricting heavy equipment traffic. If a textured geomembrane is to be
placed over the GCL, a slip sheet (such as 20 mil smooth HDPE) will be placed
over the GCL to allow the textured geomembrane to slide into its proper
position. The slip sheet will be removed after the geomembrane is in place.
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Soil

The following requirements apply to soil placement over the GCLs:

Equipment used for placing the soil must not be driven directly on the
GCL.

A minimum thickness of 1 foot of soil is specified between a light dozer
(i.e., maximum contact pressure of 8 lb/sq. inch) and the GCL.

A minimum thickness of 3 feet of soil is specified between rubber tired
vehicles and the GCL.

Any leading edge or panels of GCL left unprotected must be covered with a
heavy, waterproofing tarp that is secured and protected with sandbags or other
ballast.

11.3.9 Submittals 

The following will be submitted during installation:

— Daily records/logs prepared by the Installer documenting work performed,
personnel involved, general working conditions, and any problems encountered or
expected on the project. These records will be submitted on a weekly basis.

— Copy of subgrade acceptance forms by the Installer.

— Quality control documentation.

11.4 Post-installation

11.4.1 Final Examination 

The RPR will perform a final GCL examination after portions of installation have been
completed. The RPR will examine the GCL for the following:

— Tears or defects

— Proper overlaps

If any portion of the GCL requires repairs based on the above examination, it will be
repaired in accordance with the procedures in Subsection 11.3.6.

11.4.2 Submittals 

The following will be submitted after installation is completed:

— Installation certification prepared by the Installer certifying that the GCL was
installed in substantial accordance with the specifications and the CQA Plan.
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— An as build panel layout diagram prepared by the Installer identifying the
placement of panels and seams. The numbering sequence will be as agreed upon
between the RPR and the Installer prior to commencing installation.

— A copy of the Warranty obtained from the Manufacturer/Installer.
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Section 12 
Piping

12.1 General
This section includes quality assurance requirements for piping used throughout the facility.
Piping will be used in the construction of the following items:

Leachate collection system

Leachate conveyance (or transfer) system

Leachate head well piping

This section is divided into three major subheadings, which cover the quality assurance
requirements for the preinstallation (includes Piping Manufacturers and Fabricators),
installation, and post installation (includes the final observation and documentation of piping
installations). The terms preinstallation, installation, and post installation are applicable only to
the piping installation and do not apply to the overall construction.

Individual pipe sizes and standard dimension ratios (SDRs) to be used for each individual pipe
installation are not detailed in this section; the plans and specifications will be used for the
determination of correct size and wall thickness.

12.2 Preinstallation

12.2.1 Manufacturing

High-Density Polyethylene Material Specifications 

High density polyethylene (HDPE) pipe must be made from extra high
molecular weight (EHMW) polyethylene (PE) resin, and the manufactured
piping must be classified as Type III, Class C, Category 5, Grade P34 material
according to ASTM D1248 and must also have a cell classification of 345434C as
defined by ASTM D3350.

Polyvinyl Chloride Material Specifications 

All polyvinyl chloride (PVC) pipe fittings must be Schedule 120 PVC molded
fittings. Extruded fittings may not be used unless specifically approved in
writing by the CQA Officer.
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Fabricator

The Piping Fabricator will be responsible for perforating the pipe delivered by
the Piping Manufacturer according to the plans and specifications.

12.2.2 Delivery, Handling, and Storage of Piping 

Pipe will be protected during shipment from excessive heat or cold, puncture, or other
damaging or deleterious conditions. The pipe will be stored on site in a manner suitable
to protect it from long term ultraviolet exposure prior to actual installation.

Throughout the preconstruction, construction, and post construction periods, the RPR
will be responsible for observing and documenting that the Contractor provides
adequate handling equipment for moving pipe and that the equipment and handling
methods do not pose any risk of damage.

The RPR will maintain a log of pipe deliveries throughout the installation. The
following information, at a minimum, will be recorded on the log for each shipment
received at the job site:

1. Date of receipt of delivery at job site

2. Pipe size and type

12.3 Installation 

12.3.1 Connections

HDPE Pipe 

Unless approved otherwise by the CQA Officer, HDPE pipe connections will be
made by the butt fusion procedure. The following procedure will be used
regarding butt fusion seams:

Seams will be made at the Manufacturer�s recommended temperature for
fusing pipe and fittings.

For pipe diameter sizes 4 inches (nominal) and larger, seams will be made
using the hydraulic fusion machines. For pipe diameters of less than
4 inches, manual fusion equipment can be used.

Care will be taken to make certain that adequate pressures are used for
fusing pipes and that sufficient cooling periods are allowed prior to testing,
bending, or backfilling of pipe sections.
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PVC Pipe 

Unless approved otherwise by the CQA Officer, all PVC pipe connections will
be made according to the Standard Practice for Making Solvent Cemented
Joints with Polyvinyl chloride (PVC) Pipe and Fittings, ASTM D2855.
Particular care will be taken regarding required set and cure times for solvent
cemented joints, which vary for ambient temperature conditions. Joints will not
be subjected to stresses by moving or backfilling prior to the specified set times.
ASTM D2855 Section 5.2.4 discusses shelf life and signs of deterioration of PVC
solvent cements. Only original quality solvent cement may be used since
expired shelf life and deteriorated cements may cause inadequate connections.

12.3.2 Placement

Pipe placement will be done in accordance with the following procedure and
requirements:

— Piping will be bedded and backfilled according to the plans and specifications.

— The prepared surface underlying the piping will not show evidence of deterioration
since previous acceptance and must be acceptable prior to piping placement.

— The method used to place the piping will not cause damage to the piping and will
not disturb the supporting backfill.

— The pipe bedding material will be shovel sliced, or compacted to the spring line of
the pipe to ensure proper bedding.

— Observations and measurements will be made to ensure that the pipes are of the
specified size and dimension ratio, manufactured of the specified material, and that
pipe perforations are sized and spaced as specified.

— All piping will be located as noted in the plans and specifications. Locations,
grades, and size requirements are specified on the details of the plan set.
Observations and surveying measurements will be made to ensure that the pipes
are placed at the specified locations and grades and in the specified configuration.
Deviations from the plans and specifications will be brought to the attention of the
CQA Officer for evaluation of the necessity of corrective action.

12.3.3 Damage 

Damaged pipes or portions of pipes that have been rejected will be marked and
removed from the installation area.
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12.4 Post-Installation
The integrity of each leachate collection piping system installed will be documented by flushing
with water, by pulling a mandrel, or by another equivalent method after completion of
construction of the backfill/leachate drainage layer. The RPR will observe and document that
this operation is carried out and that the pipes are free flowing. Any systems that do not appear
to be free flowing will be immediately reported to the CQA Officer, and corrective action will be
taken.

Solid wall pipe (single and double walled) outside the limits of waste will be air pressure�
tested to document that the piping system is airtight. The line will be air pressurized to
5.0 pounds/square inch (gauge pressure). The valve on the pressurizing unit will be closed, and
the system will be pressure monitored. A system pressure of 4.5 psig or greater maintained for
30 minutes after the valve closing will be considered as acceptable. The RPR will observe and
document that this operation is carried out and that the pipes are airtight.

Pipe invert elevations will be documented every 50 linear feet by survey, as well as at key
points, including changes in grade, intersections, and end points.
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Appendix H: GCL Conformance Demonstration 

• H.1:  Liquid Flow Rate Comparison 

• H.2:  GCL Compatibility Demonstration 

– H.2.1:  2009 Leaching Potential and GCL Compatibility Analysis 

– H.2.2:  2013 Plan of Operation Modification 
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H.1 
Liquid Flow Rate Comparison 

  



999 Fourier Drive, Suite 101, Madison, WI 53717 • www.TRCcompanies.com     SHEET 1 OF 1

Q = flow rate (cm3/sec)
A = surface area of liner (cm2)
q = flow rate per unit area (cm3/sec/cm2)

k = hydraulic conductivity (cm/sec)
h = hydraulic head above liner (cm)
t = thickness of liner (cm)

k 1E-07 cm/sec k 1.23E-09 cm/sec
h 30.48 cm h 30.48 cm
t 60.96 cm t 0.5 cm

q 1.5E-07 cm3/sec/cm2 Good q 7.62E-08 cm3/sec/cm2

Assumptions

1) The maximum head on the liner will be 1 ft, which is the maximum head allowed according to WDNR

2) Hydraulic Conductivity of the GCL is based on latest documentation results during the construction of Cell 3B liner (TRC, 2015).

3) GCL thickness is typically 5mm to 12 mm. 5 mm (0.5 cm) was used as the thickness to remain conservative.

PROJECT / LOCATION:  Dairyland Power Cooperative 2022 Plan Modification PROJECT / PROPOSAL NO.

SUBJECT: GCL vs. Soil Barrier Liquid Flow Rate Comparison 469888.0001.0000
FINAL              DATE:  12/7/2022PREPARED BY: Z. Bauman

In accordance to s. NR 504.12(3)(5), a liner that utilizes GCL and soil barrier shall be designed to have a liquid flow rate 
no greater than the liquid flow rate through 2 feet of compacted soil with a hydraulic conductivity of 1 x 10-7 cm/sec. 
The liquid flow rate comparison shall be made using Darcy's Law:

2 -ft Compacted Soil GCL with 2 ft soil barrier

Conclusion: Based on the tested hydraulic conductivity of the GCL, the flow rate of the GCL and soil barrier 
are not greater than that of a 2 ft compacted soil liner system with a hydraulic conductivity of 1 x 10-7 

cm/sec and thus, satisfies s. NR 504.12(3)(5).  As detailed in the Section 3.2.2.2.2 of the 2023 Plan 
Modification, the effect of the CCR leachate on the GCL is minimal and does not substantially impact the 
GCL hydraulic conductivity.

REVISION       DATE: 12/28/2022CHECKED BY:  B. Kahnk
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Reissued to add roll number

Mail To: Bill To:

Terrence D. Halena <= Same 
TRC Environmental Corporation
708 Heartland Trail, Suite 3000 
Madison, WI 53717

email: thalena@trcsolutions.com
cc email: twmartin@trcsolutions.com
cc email: ssellner@trcsolutions.com

Dear Mr. Halena:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample listed below.

Project: DPC Cell 3 B Construction

TRI Job Reference Number: E2392-74-03

Material Tested: One GCL

Test Requested: Index Flux (ASTM D5887)

If you have any questions or require any additional information, please call us at 1-800-880-8378.

Sincerely,

www.GeosyntheticTesting.com 

September 23, 2015

July 29, 2015

 

 

Richard S. Lacey, P.E. 
Senior Engineer 
Geosynthetic Services Division 

page 1 of 2



 

 

GCL TEST RESULTS

TRI Client: TRC Environmental Corporation

Project: DPC Cell 3 B Construction

Material: GCL

Sample Identification: 502252239

TRI Log #: E2392-74-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Index Flux (ASTM D5887)

Index Flux (m
3
/m

2
/sec) 2.9E-09 2.9E-09

Hydraulic Conductivity (cm/sec) 2.3E-09 2.3E-09

MD Machine Direction TD Transverse Direction NA Not Available
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H.2 
GCL Compatibility Demonstration 
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H.2.1 
2009 Leaching Potential and GCL Compatibility Analysis 

  























































































































































 
 
 

Dairyland Power Cooperative  Final    January 2023 
Plan Modification for Initial Permitting of CCR Landfills  
Alma Off-site Disposal Facility, Phase IV Landfill 
\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\R4698880001-002_CCR Plan Mod.docx 

H.2.2 
2013 Plan of Operation Modification 
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Table 1 
Summary of Required Information of Three Coal Combustion Residuals 

INFORMATION 
DRY SCRUBBER WASTE 

JPM

ACTIVATED CARBON 

JPM GENOA 

Physical and Chemical Characteristics 

Solids Content 100% 100% 100% 

MSDS NA See attached 

Paint Filter Test No free liquid –  
waste generated from a high temperature combustion process 

Volume and Duration of Waste Disposed 

Monthly 1,250 tons/mo 103 tons/mo 134 tons/mo 

Yearly 15,000 tons/yr 1,231 tons/yr 1,607 tons/yr 

Duration Through lifespan of landfill 

Source of Wastes and Special Handling – in text 
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Table 2 
Moisture Holding Capacity of Sodium Bicarbonate-treated (JPM)  

and Lime-treated (G-3) FGD Residual Material 

ADDITIVE/WASTE 

WATER 
(mL/kg) 

ADDED RECOVERED ABSORBED 

Sodium Bicarbonate/ 

JPM 

250 0 250 

500 0 500 

1,000 167 833 

1,500 325 1,175 

2,000 760 1,240 

3,000 1,680 1,320 

Lime/

G-3 

500 0 500 

1,000 0 1,000 

1,500 0 1,500 

2,000 665 1,335 

3,000 1,670 1,330 

4,000 2,250 1,750 



Figure 1 
Schematic of the Air Pollution Control 

System for the JPM Facility



Figure 2 
Schematic of the Air Pollution Control 

System for the G-3 Facility
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Figure 3 
Moisture Holding Capacity of JPM (sodium bicarbonate treated) and G-3 (lime treated) Material 
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Attachment 1

Material Data Safety Sheets

Material Safety Data Sheets for Activated Carbon from ADA Carbon
Solutions, LLC

Material Safety Data Sheets for Activated Carbon from Albemarle Corp.



MATERIAL  SAFETY DATA SHEET
Page 1 of 6

         PowerPAC  Emission Control Treatment Series 
 

                                                  Issue Date: 07/14/2011  
  Supersedes all previous 

 
1.  Product and Company Identification 

Supplier 
ADA Carbon Solutions, LLC 
8100 SouthPark Way, Unit A-2 
Littleton, CO  80120-4527 

Telephone Number:  888-843-8416 
FAX Number:  303-962-1970 

Manufacturer 
ADA Carbon Solutions, LLC 
8100 SouthPark Way, Unit A-2 
Littleton, CO  80120-4527 
 
Telephone Number:  888-843-8416 
FAX Number:  303-962-1970 

Supplier Emergency Contacts & Phone Number 
CHEMTREC:  800-424-9300 

Manufacturer Emergency Contacts & Phone Number 
CHEMTREC:  800-424-9300 

Issue Date:  06/2011 

Product Name:  Power , Power PAC LF  
CAS Number:  N/A 

Product/Material Uses 
Powdered carbon sorbent of vapor-phase mercury in flue gas, primarily in coal-fired power plants. 

 

2.  Composition/Information On Ingredients 

Ingredient 
Name 

CAS 
Number 

 Percent of 
Total Weight 

Carbon, activated 7440-44-0  0 100 

This product contains no hazardous ingredients when evaluated by criteria established in the OSHA Hazard 
Communication Standard (29 CFR 1910.1200). 

 

EMERGENCY OVERVIEW 

Wet activated carbon removes oxygen from air and can lower the concentration of oxygen inside vessels and other 
confined spaces.  During combustion, toxic and irritating gases including high levels of carbon monoxide may be 
produced. 

 

3.  Hazards Identification 

Primary Routes of Entry 
Inhalation, skin contact, eye contact 

Eye Hazards 
Dust may cause mild mechanical irritation. 

Skin Hazards 
Prolonged or repeated skin contact may cause irritation, drying, and redness. 

Ingestion Hazards 
May cause mild gastrointestinal tract irritation. 

Inhalation Hazards 
 High airborne concentrations of low-toxicity dusts may cause coughing, sneezing, and mild temporary irritation. 

 Avoid use in confined spaces.  Wet activated carbon can absorb and deplete oxygen from the air, causing a severe 
hazard to workers. 

Chronic/Carcinogenicity Effects 
Activated carbons may contain crystalline silica, which is classified as a potential human carcinogen.  Prolonged 
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         PowerPAC  Emission Control Treatment Series 
 

                                                  Issue Date: 07/14/2011  
  Supersedes all previous 

inhalation of excessive dust may cause pulmonary disorders. 

 

4.  First Aid Measures 

Eye
Hold eyelids apart and flush eyes with plenty of water for at least 15 minutes.  Get medical attention if irritation 
develops. 

Skin 
Wash affect areas with soap and water.  Get medical attention immediately if irritation develops. 

Ingestion 
If person is fully conscious, give one or two cups of water or milk to drink.  Get medical attention immediately if 
large quantities are ingested. 

Inhalation 
 Remove person from source of exposure and into fresh air.  Get medical attention if irritation or breathing difficulties 

develop. 

 

5.  Fire-Fighting Measures 

Lower Explosive Limit:  N/A 
Upper Explosive Limit:  N/A 

Fire and Explosion Hazards 
High dust concentrations may form explosive mixtures with air, which can be ignited by spark or flame.  Dusts may 
accumulate a static discharge.  Keep dust concentrations low. 

Fire is possible at elevated temperatures or by self-heating when exposed to strong oxidizers.  Activated carbon 
tends to burn slowly without producing smoke or flame.   Material allowed to smolder for long periods in enclosed 
spaces may produce carbon monoxide, which may reach a lower explosive limit for carbon monoxide (12.5%) in 
air.  Wet activated carbon depletes oxygen from the air.   

Warning:  Electrostatic precipitator and baghouse hoppers containing powdered activated carbon or fly ash with 
activated carbon can autoignite and present a smoldering fire hazard when exposed to elevated temperature and 
other sources of heat, such as heaters.  If activated carbon is present, hoppers should be emptied frequently and 
particular care should be exercised when hopper heaters are in use.  Cutting or welding operations should not be 
used near this material due to potential for smoldering combustion.  This material is not a self-heating material as 
classified for transportation. 

Extinguishing Media 
In case of fire, use water spray, dry chemical, or CO2.  Use water to cool fire-exposed containers. 

Fire-Fighting Instructions 
 Firefighters should wear self-contained breathing apparatus and full protective gear.  Remove product from building 

to a non-hazardous area, preferably outdoors, if safe to do so. 

 

6.  Accidental Release Measures 

Provide maximum dilution or explosion-proof exhaust ventilation.  Avoid generating dust.  Pick up released product 
with appropriate implements and return to original container if reusable, or dispose. 
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7.  Handling and Storage 

Handling Precautions 
 Follow good handling and housekeeping practices.  Avoid spills and accumulations of dust, or generation of 

airborne dust.  Do not enter places where bulk material is used or stored until adequately ventilated to prevent 
asphyxiation. 

 As with all finely divided materials, precautions should be taken to avoid inhalation and eye contact.  Ground all 
transfer, blending, and dust collecting equipment to prevent static discharge in accordance with NFPA 70, National 

rdous 

Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and Handling of Combustible 
e Dust standards.  Remove all ignition sources from material handling, 

transfer, and processing areas where dust may be present.  

Storage Precautions 

Store in sealed containers in a clean cool, dry, well-ventilated area away from strong oxidizers, ignition sources, 
combustible materials, and heat.  Do not store near, or allow contact with, moisture or strong oxidizers. 
 
Warning:  Wet activated carbon depletes oxygen, creating oxygen-deficient atmospheres in confined spaces. 

Work/Hygienic Practices 
Wash thoroughly with soap and water after handling. 

 

8.  Exposure Controls/Personal Protection 

Engineering Controls 
 Use with adequate general and local exhaust ventilation to prevent excessive airborne dust concentrations.  Local 

exhaust ventilation should be provided, to maintain exposures below recommended occupational exposure limits.  
Confined spaces where activated carbon is present should be well ventilated and monitored for oxygen content. 

Eye/Face Protection 
Safety glasses with side shields are recommended as minimum industrial eye protection when handling bulk 
product or performing spill cleanup. 

Skin Protection 
Protective gloves are recommended to minimize skin contact.  Use a lab coat or disposable coveralls to prevent 
excessive contamination to personal clothing. 

Respiratory Protection 
In case of inadequate ventilation to control dust, use NOISH-approved respirator for particulates (e.g., N95).  
Supplied air respirators may be needed for entering confined spaces where product is stored or handled to protect 
against oxygen deficiency. 

Ingredients  Exposure Limits 
Carbon, activated. 
 OSHA PEL-TWA:  15 mg/m3, total dust, as particulates not otherwise specified 
 OSHA PEL-TWA:  5 mg/m3, respirable dust, as particulates not otherwise specified 
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9.  Physical and Chemical Properties 

Appearance 
 Grey to black, free-flowing powder 

Odor 
Odorless 

Chemical Type:  Mixture 
Physical State:  Solid 
Specific Gravity:  > 1* 
Packing Density:  0.5 to 0.65 
Vapor Pressure:  N/A 
Solubility:  Slightly soluble 
Evaporation Rate:  N/A 

* - Skeletal density (true density without pores) 

 

10.  Stability and Reactivity 

Stability:  Stable under ordinary conditions of shipment, storage, and use. 
Hazardous Polymerization:  Will not occur. 

Incompatible Materials 
 Avoid contact with strong oxidizing agents such as ozone, liquid oxygen, chlorine, permanganate, sulfuric acid, and 

nitric acid. 

Hazardous Decomposition Products 
 carbon 

monoxide), formaldehyde, ethylene, and acrylic acid.  The exact chemicals formed depend on many factors 
including temperature and heating rate. 

 

11.  Toxicological Information 

Chronic/Carcinogenicity 
 The product is not listed as potentially carcinogenic by NTP, IARC, OSHA, or ACGIH. 

 May contain trace concentrations of bound silica.  Crystalline silica is considered to be a probable human 
carcinogen. 

Ingredients  Toxicological Data 
Carbon, activated. 
 LC50 (inhal, rat):  > 64,400 mg/m3 
 LD50 (oral, rat):  > 10,000 mg/kg 

 

12.  Ecological Information 

Ecotoxicological Information 
 No information available for the product.  However, ecotoxicity is expected to be minimal. 

 This material will increase the conductivity of water by increasing dissolved solids.  Used activated carbon may 
exhibit characteristics of the absorbed material. 

Environmental Fate Information 
No information available. 
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13.  Disposal Considerations 

Activated carbon in pure form is not a hazardous material but spent carbon could potentially be a hazardous waste 
depending on the application.  Dispose in accordance with applicable federal, state, and local government regulations. 

 
 

14.  Transport Information 

Additional Shipping Paper Description 
 Shipping name:  Activated Carbon. 

-
the United Nations Manual of Tests and Criteria [33.3.1]. 

 

15.  Regulatory Information 

U.S. Regulatory Information 
 Toxic Substance Control Act (TSCA):  All ingredients of the product are listed on the TSCA 8(b) Chemical 

Substance Inventory or are exempt. 

 Product is not classifiable under any of the five SARA Title III hazard ratings. 

 Product does not have a CERCLA RQ. 

SARA Section 313 Notification 
This product does not contain any ingredients regulated under Section 313 of the Emergency Planning and 
Community Right-To-Know Act of 1986 or 40 CFR 372. 

Canadian Regulatory Information 
Product is not regulated or controlled under WHMIS (Canada).  This product is not classifiable as hazardous under 
the Canadian Hazardous Products Act (HPA). 

DSL:  6798 
 

16.  Other Information 

NFPA Rating 
Health:  1 
Fire:  1 
Reactivity:  0 

HMIS Rating 
Health:  0 
Fire:  0 
Reactivity:  0 
Personal Protection:  B 
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                                                  Issue Date: 07/14/2011  
  Supersedes all previous 

Disclaimer 

This information relates to the product designated herein and does not relate to its use in combination with any other 
material or in any other process.  
reliable and accurate as of this date; however, accuracy, suitability, and completeness are not guaranteed.  Users are 
responsible to verify this data for their own particular use and they assume all risks of their reliance upon information 
contained herein. ADA Carbon Solutions, LLC, shall under no circumstances be liable for incidental or consequential 
damages as a result of reliance upon information contained herein. 

NO WARRANTY:  ADA CARBON SOLUTIONS MAKES NO WARRANTY OF MERCHANTABILITY OR OF ANY 
OTHER KIND WITH RESPECT TO INFORMATION CONTAINED HEREIN, EITHER EXPRESSED OR IMPLIED.  
ADA CARBON SOLUTIONS ASSUMES NO LIABILITY WITH RESPECT TO THE USE OF INFORMATION 
CONTAINED HEREIN. 

LIMIT OF LIABILITY:  ADA Carbon Solutions shall not be liable for, and Buyer assumes responsibility for, personal 
injury and property damage resulting from the handling, possession, use, storage, or resale of the product, whether 
used or in combination. 

ADA Carbon Solutions, LLC 
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Appendix I: Supplemental Leachate Collection System 
Design Demonstrations 

• I.1:  Cell 3A Liner Construction Documentation Report – Piping and Permeability Calculation 

• I.2:  Cell 3B Liner Construction Documentation Report – Piping and Permeability Calculation 

• I.3:  Ineos’s Chemical Resistance Guide 
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I.1 
Cell 3A Liner Construction Documentation Report 

Piping and Permeability Calculation 

  





 

TRC Environmental Corporation | Dairyland Power 

Cooperative   

\\NTAPB‐MADISON\MSN‐VOL6\‐\WPMSN\PJT2\187576\0000\000006\R1875760000‐001.DOCX   1/16/13  Final   January 2013 

Appendix Q 
Piping and Permeability Calculations 

 

 

 



          708 Heartland Trail, Suite 3000, Madison, WI 53717 • www.TRCsolutions.com      SHEET 1 OF 1

PROJECT / PROPOSAL NO.

FINAL           X

REVISION     

 

Input

Base  (Select Granular Fill pt. 697) Filter  (3/4"  River Rock SP1)

D15B 0.46 mm = 0.02 inches D15F 6.35 mm = 0.25 inches

D50B 0.85 mm = 0.03 inches D50F 9.90 mm = 0.39 inches

D85B 1.80 mm = 0.07 inches D85F 15.51 mm = 0.61 inches

Cu2,3 2.57 mm = 0.10 inches

Collection Pipe 

Pipe Hole Diameter 0.50 inches or n/a inch

Results

Head Loss (Permeability Criteria) Particle Migration (Piping Criteria)

Actual Required Results Results

D15F /D15B 13.9 > 4.0 OK D15F /D85B 3.5 < 5.0 OK

D50F/D50B 11.7 < 25.0 OK

Perforation Size Results (Piping Criteria) D15F /D15B 13.9 < 20.0 OK

Actual Required Results

D85F /HOLE  1.2 > 1.2 OK

or

D85F /SLOT  n/a > 1.4 n/a

Notes:

1.  To avoid segregation, filter material should contain no sizes larger than 3 inches.

2.  To avoid internal movement of fines, filter material should have no more than 5% passing No. 200 sieve (NAVFAC, 1986).

187576.0000.0000

PROJECT/LOCATION:  Dairyland Power Phase IV, Cell 3A Liner Construction

SUBJECT: Piping and Perm Calcs (SP1)

PREPARED BY:  K. Pawlisch

CHECKED BY:  T. Martin

DATE:  8/23/2012

DATE:  8/23/2012

Piping and Permeability Calculation

Base Material / Filter Material / Collection Pipe

RequiredActual

Slot Width

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\187576\0000\000006\Appendices\App Q - Piping and Permeability Calc\Sand-River Run (SP1,2)-
Pipe.xlsx



          708 Heartland Trail, Suite 3000, Madison, WI 53717 • www.TRCsolutions.com      SHEET 1 OF 1

PROJECT / PROPOSAL NO.

FINAL           X

REVISION     

 

Input

Base  (Select Granular Fill pt. 697) Filter  (3/4"  River Rock SP2)

D15B 0.46 mm = 0.02 inches D15F 6.71 mm = 0.26 inches

D50B 0.85 mm = 0.03 inches D50F 10.88 mm = 0.43 inches

D85B 1.80 mm = 0.07 inches D85F 16.03 mm = 0.63 inches

Cu2,3 2.57 mm = 0.10 inches

Collection Pipe 

Pipe Hole Diameter 0.50 inches or n/a inch

Results

Head Loss (Permeability Criteria) Particle Migration (Piping Criteria)

Actual Required Results Results

D15F /D15B 14.7 > 4.0 OK D15F /D85B 3.7 < 5.0 OK

D50F/D50B 12.8 < 25.0 OK

Perforation Size Results (Piping Criteria) D15F /D15B 14.7 < 20.0 OK

Actual Required Results

D85F /HOLE  1.3 > 1.2 OK

or

D85F /SLOT  n/a > 1.4 n/a

Notes:

1.  To avoid segregation, filter material should contain no sizes larger than 3 inches.

2.  To avoid internal movement of fines, filter material should have no more than 5% passing No. 200 sieve (NAVFAC, 1986).

PROJECT/LOCATION:  Dairyland Power Phase IV, Cell 3A Liner Construction

SUBJECT: Piping and Perm Calcs (SP2) 187576.0000.0000

PREPARED BY:  K. Pawlisch DATE:  8/23/2012

CHECKED BY:  T. Martin DATE:  8/23/2012

Piping and Permeability Calculation

Base Material / Filter Material / Collection Pipe

Slot Width

Actual Required

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\187576\0000\000006\Appendices\App Q - Piping and Permeability Calc\Sand-River Run (SP1,2)-
Pipe.xlsx
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Tested By: JPH Checked By: JPH

TRC Environmental Corp.

Madison, Wisconsin

08-23-12

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Poorly graded gravel
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DPC - PH4 Cell 3A

187576.0000

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Select Aggregate Fill
Sample Number: River Run SP-1 Date:

Client:

Project:

Project No: Figure
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SIZE FINER PERCENT (X=NO)

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 2.2 94.3 2.0 0.4 0.3 0.8

6
 i
n

.

3
 i
n

.

2
 i
n

.

1
½

 i
n

.

1
 i
n

.

¾
 i
n

.

½
 i
n

.

3
/8

 i
n

.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



Tested By: JPH Checked By: JPH

TRC Environmental Corp.

Madison, Wisconsin

08-23-12

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Poorly graded gravel
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DPC

DPC - PH4 Cell 3A

187576.0000

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Select Aggregate Fill
Sample Number: River Run SP-2 Date:

Client:

Project:

Project No: Figure
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I.2 
Cell 3B Liner Construction Documentation Report 

Piping and Permeability Calculation 

  





 

TRC Environmental Corporation | DPC – Alma Off‐Site Ash Disposal Facility 

Phase IV, Cell 3B Liner Construction Documentation Report   
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Appendix N 
Piping and Permeability Calculations 

 

 



708 Heartland Trail, Suite 3000, Madison, WI 53717 • www.TRCsolutions.com     

 

 

Piping and Permeability Calculation

 
 
Input

Base, Soil Being Retained (Graded Filter) Filter (Pipe Bedding)

D15B 2.89 mm = 0.11 inches D15F 6.96 mm = 0.27 inches
D50B 3.90 mm = 0.15 inches D50F 11.32 mm = 0.45 inches
D85B 5.22 mm = 0.21 inches D85F 17.04 mm = 0.67 inches
Cu2,3 1.55 mm = 0.06

Collection Pipe 

Pipe Hole Diameter N/A inches or N/A inch

Results

Permeability Results Piping Results

Actual Required Results Results

D15F /D15B 2.4 > N/A N/A D15F /D85B 1.3 < 5.0 OK
D50F/D50B 2.9 < 25.0 OK

Perforation Size Results D15F /D15B 2.4 < 20.0 OK

Actual Required Results
D85F /HOLE N/A > 1.2 N/A

or

D85F /SLOT N/A > 1.4 N/A

Notes:
1.  To avoid segregation, filter material should contain no sizes larger than 3 inches.

2.  To avoid internal movement of fines, filter material should have no more than 5% passing No. 200 sieve.  (NAVFAC, 1986)  

3.  For a uniform base (Cu<1.5), D15F/D85B may be increased to 6 (piping equation only). 
4.  For a broadly graded base material (Cu>4), D15F/D15B may be increased to 40 (piping equation only).  

CHECKED BY: R. Wienkes DATE: 10/19/2015 REVISION       �

Base Material / Filter Material / Collection Pipe

Slot Width

Actual Required

PROJECT/PROPOSAL NAME/LOCATION:  DPC Phase IV Cell 3B Liner Construction PROJECT / PROPOSAL NO.

SUBJECT: Piping and Permeability Calculation 216851.0004
PREPARED BY:  T. Halena DATE: 6/22/2015 FINAL             X 

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\216851\0004\000005\Appendix N - Piping and Permeability Calculations\PipingPermeabilitySand_GradedFill_07062015(1).xls   10/23/2015



708 Heartland Trail, Suite 3000, Madison, WI 53717 • www.TRCsolutions.com     

 

 

Piping and Permeability Calculation

 
 
Input

Base, Soil Being Retained (Select Granular Fill) Filter (Select Graded Fill)

D15B 0.29 mm = 0.01 inches D15F 3.09 mm = 0.12 inches
D50B 0.50 mm = 0.02 inches D50F 4.30 mm = 0.17 inches
D85B 1.02 mm = 0.04 inches D85F 5.65 mm = 0.22 inches
Cu2,3 2.32 mm = 0.09

Collection Pipe 

Pipe Hole Diameter N/A inches or N/A inch

Results

Permeability Results Piping Results

Actual Required Results Results

D15F /D15B 10.7 > N/A N/A D15F /D85B 3.0 < 5.0 OK
D50F/D50B 8.6 < 25.0 OK

Perforation Size Results D15F /D15B 10.7 < 20.0 OK

Actual Required Results
D85F /HOLE N/A > 1.2 N/A

or

D85F /SLOT N/A > 1.4 N/A

Notes:
1.  To avoid segregation, filter material should contain no sizes larger than 3 inches.

2.  To avoid internal movement of fines, filter material should have no more than 5% passing No. 200 sieve.  (NAVFAC, 1986)  

3.  For a uniform base (Cu<1.5), D15F/D85B may be increased to 6 (piping equation only). 
4.  For a broadly graded base material (Cu>4), D15F/D15B may be increased to 40 (piping equation only).  

PROJECT / PROPOSAL NO.PROJECT/PROPOSAL NAME/LOCATION:  DPC Phase IV Cell 3B Liner Construction

SUBJECT: Piping and Permeability Calculation

DATE: 6/22/2015

DATE: 10/19/2015

PREPARED BY:  T. Halena

CHECKED BY: R. Wienkes

RequiredActual

Base Material / Filter Material / Collection Pipe

Slot Width

216851.0004
FINAL             X 

REVISION       �

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\216851\0004\000005\Appendix N - Piping and Permeability Calculations\PipingPermeabilitySand_GradedFill_07062015(1).xls   10/23/2015



708 Heartland Trail, Suite 3000, Madison, WI 53717 • www.TRCsolutions.com     

 

 

Piping and Permeability Calculation

 
 
Input

Base, Material Being Retained (Fly Ash) Filter (Select Granular Fill)

D15B 0.02 mm = 0.00 inches D15F 0.29 mm = 0.01 inches
D50B 0.03 mm = 0.00 inches D50F 0.56 mm = 0.02 inches
D85B 0.05 mm = 0.00 inches D85F 3.36 mm = 0.13 inches
Cu2,3 1.33 mm = 0.05

Collection Pipe 

Pipe Hole Diameter N/A inches or N/A inch

Results

Permeability Results Piping Results

Actual Required Results Results

D15F /D15B 14.5 > N/A N/A D15F /D85B 5.8 < 6.0 OK
D50F/D50B 18.7 < 25.0 OK

Perforation Size Results D15F /D15B 14.5 < 20.0 OK

Actual Required Results
D85F /HOLE N/A > 1.2 N/A

or

D85F /SLOT N/A > 1.4 N/A

Notes:
1.  To avoid segregation, filter material should contain no sizes larger than 3 inches.

2.  To avoid internal movement of fines, filter material should have no more than 5% passing No. 200 sieve.  (NAVFAC, 1986)  

3.  For a uniform base (Cu<1.5), D15F/D85B may be increased to 6 (piping equation only). 
4.  For a broadly graded base material (Cu>4), D15F/D15B may be increased to 40 (piping equation only).  

CHECKED BY: R. Wienkes DATE: 10/19/2015 REVISION       �

Base Material / Filter Material / Collection Pipe

Slot Width

Actual Required

PROJECT/PROPOSAL NAME/LOCATION:  DPC Phase IV Cell 3B Liner Construction PROJECT / PROPOSAL NO.

SUBJECT: Piping and Permeability Calculation 216851.0004
PREPARED BY:  T. Halena DATE: 6/22/2015 FINAL             X 

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\216851\0004\000005\Appendix N - Piping and Permeability Calculations\PipingPermeabilitySand_GradedFill_07062015(1).xls   10/23/2015



708 Heartland Trail, Suite 3000, Madison, WI 53717 • www.TRCsolutions.com     

 

 

Piping and Permeability Calculation

 
 
Input

Base, Material Being Retained (Bottom Ash) Filter (Select Granular Fill)

D15B 0.09 mm = 0.0035 inches D15F 0.29 mm = 0.01 inches
D50B 0.25 mm = 0.0098 inches D50F 0.56 mm = 0.02 inches
D85B 3.00 mm = 0.1181 inches D85F 3.36 mm = 0.13 inches
Cu2,3 mm = 0.0000

Collection Pipe 

Pipe Hole Diameter N/A inches or N/A inch

Results

Permeability Results Piping Results

Actual Required Results Results

D15F /D15B 3.2 > N/A N/A D15F /D85B 0.1 < 6.0 OK
D50F/D50B 2.2 < 25.0 OK

Perforation Size Results D15F /D15B 3.2 < 20.0 OK

Actual Required Results
D85F /HOLE N/A > 1.2 N/A

or

D85F /SLOT N/A > 1.4 N/A

Notes:
1.  To avoid segregation, filter material should contain no sizes larger than 3 inches.

2.  To avoid internal movement of fines, filter material should have no more than 5% passing No. 200 sieve.  (NAVFAC, 1986)  

3.  For a uniform base (Cu<1.5), D15F/D85B may be increased to 6 (piping equation only). 
4.  For a broadly graded base material (Cu>4), D15F/D15B may be increased to 40 (piping equation only).  

CHECKED BY: R. Wienkes DATE: 10/19/2015 REVISION       �

Base Material / Filter Material / Collection Pipe

Slot Width

Actual Required

PROJECT/PROPOSAL NAME/LOCATION:  DPC Phase IV Cell 3B Liner Construction PROJECT / PROPOSAL NO.

SUBJECT: Piping and Permeability Calculation 216851.0004
PREPARED BY:  T. Halena DATE: 6/22/2015 FINAL             X 

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\216851\0004\000005\Appendix N - Piping and Permeability Calculations\PipingPermeabilitySand_GradedFill_07062015(1).xls   10/23/2015



Tested By: MBW Checked By: MBW

TRC Environmental Corp.

Madison, Wisconsin

08-20-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Poorly graded gravel
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GP

DPC

DPC - Phase IV, Cell 3B

216851.0004

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Select Aggregate Fill
Sample Number: Pt. 793 Date:

Client:

Project:

Project No: Figure
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Most conservative (largest) grain size distribution



Tested By: MBW Checked By: MBW

TRC Environmental Corp.

Madison, Wisconsin

08-20-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Poorly graded sand with gravel
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2.7237 1.55 0.96
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DPC

DPC - Phase IV, Cell 3B

216851.0004

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Select Graded Fill
Sample Number: Pt. 782 Date:

Client:

Project:

Project No: Figure
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Tested By: MBW Checked By: MBW

TRC Environmental Corp.

Madison, Wisconsin

07-02-15

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Poorly graded sand with gravel
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0.0
0.0

5.9193 5.6487 4.6510
4.3038 3.6268 3.0902
2.8854 1.61 0.98

SP

DPC

DPC - Phase IV, Cell 3B

216851.0004
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Tested By: JPH Checked By: JPH

TRC Environmental Corp.
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Ineos’s Chemical Resistance Guide 
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HDPE Chemical Resistance Guide 

  

 

Reagent 

70º F 

(21º C) 

140º F 

(60º C) 
  

Reagent 

70º F 

(21º C) 

140º F 

(60º C) 

       

A   B   
Acetaldehyde S O Barium carbonate saturated S S 

Acetic acid (1-10%) S S Barium carbonate saturated S S 

Acetic acid (10-60%) S O Barium hydroxide S S 

Acetic acid (80-100%) S O Barium sulfate saturated S S 

Acetic anhydride S S Barium sulfite saturated S S 

Acetone S S Beer S S 

Acids (aromatic) S S Benzaldehyde S O 

Acrylic emulsions S S Benzene O U 

Adipic acid S S Benzene sulfonic acid S S 

Aluminum chloride concentrated S S Benzoic acid crystals S S 

Aluminum chloride dilute S S Benzoic acid saturated S S 

Aluminum fluoride concentrated S S Bismuth carbonate saturated S S 

Aluminum sulfate concentrated S S Black liquor S S 

Alums (all types) concentrated S S Bleach lye (10%) S S 

Amino acetic acid S S Borax cold saturated S S 

Ammonia (100% dry gas) S S Boric acid concentrated S S 

Ammonium acetate S S Boric acid dilute S S 

Ammonium bromide S S Brine S S 

Ammonium carbonate S S Bromic acid (10%) S S 

Ammonium chloride saturated S S Bromine liquid (100%) O U 

Ammonium fluoride (20%) S S Bromochloromethane U U 

Ammonium hydroxide S S Butadiene U U 

Ammonium metaphosphate (sat.)  S S Butanediol (10%) S S 

Ammonium nitrate saturated S S Butanediol (60%) S S 

Ammonium persulfate saturated S S Butanediol (100%) S S 

Ammonium phosphate S S Butter S S 

Ammonium sulfate saturated S S Butyl acetate (100%) O U 

Ammonium sulfide saturated S S Butyl alcohol (100%) S S 

Ammonium thiocyanate saturated S S Butylene glycol S S 

Amyl acetate (100%) O U Butyric acid (100%) S S 

Amyl alcohol (100%) S S  

Amyl Chloride (100%) O U C   

Aniline (100%) S U Caffeine citrate saturated S S 

Anise seed oil O U Calcium bisulfide S S 

Antimony chloride S S Calcium bromide S S 

Aqua Regia O U Calcium carbonate saturated S S 

Aromatic hydrocarbons U U Calcium Chlorate saturated S S 

Arsenic S S Calcium hydroxide S S 

Aspirin S S Calcium hypochlorite bleach 

solution 

S S 

   Calcium nitrate (50%) S S 

 

 

 

 

 

  

 

Calcium sulfate 

 

 

 

 

 

 

S S 
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Reagent 

70º F 

(21º C) 

140º F 

(60º C) 
  

Reagent 

70º F 

(21º C) 

140º F 

(60º C) 

       
Camphor crystals S S Dextrose saturated S S 

Camphor oil U U Dibutyl ether O U 

Carbon dioxide (100% dry) S S Dichlorobenzene (ortho and para) U U 

Carbon dioxide (100% wet) S S Diethylene glycol S S 

Carbon dioxide cold saturated S S Dioxane S S 

Carbon disulphide O U Disodium phosphate S S 

Carbon monoxide S S  

Carbon tetrachloride U U E   

Carbonic acid S S Emulsions (photographic) S S 

Carnauba wax S S Ether O O 

Carrot juice S S Ethyl acetate (100%) O O 

Castor oil concentrated S S Ethyl alcohol (35%) S S 

Catsup S S Ethyl alcohol (100%) S S 

Caustic soda S O Ethylbenzene O U 

Cedar leaf oil U U Ethylene glycol S S 

Cedar wood oil U U  

Chlorine liquid O U F   

Chlorobenzene O U Ferric chloride saturated S S 

Chloroform U U Ferric nitrate saturated S S 

Chlorosulfonic acid (100%) U U Ferrous ammonium citrate S S 

Chrome alum saturated S S Ferrous chloride saturated S S 

Chromic acid (10-20%) S O Ferrous sulfate S S 

Chromic acid (50%) S O Fluoboric acid S S 

Cider S S Fluorine S U 

Cinnamon S S Fluosilicic acid (32%) S S 

Cinnamon oil U U Fluosilicic acid concentrated S S 

Citric acid saturated S S Formaldehyde (10-30%) S S 

Citronella oil O U Formaldehyde (30-40%) S O 

Cloves (ground) S S Formic acid (20%) S S 

Coconut oil alcohols S S Formic acid (50%) S S 

Cod liver oil S S Formic acid (100%) S S 

Coffee S S Fructose saturated S S 

Copper chloride saturated S S Fuel oil S U 

Cooper cyanide saturated S S Furfural (100%) O U 

Copper fluoride (2%) S S Furfuryl alcohol S O 

Copper nitrate saturated S S  

Copper sulfate dilute S S G   

Copper sulfate saturated S S Gallic acid saturated S S 

Corn oil S S Gasoline S U 

Cottonseed oil S S Glucose S S 

Cranberry sauce S S Glycerine S S 

Cresols S O Glycol S S 

Cuprous chloride saturated S S Glycolic acid (30%) S S 

Cuprous oxide S S Grape juice S S 

Cyclohexane U U 

 

Grapefruit juice S S 

Cyclohexanone U U 

    H   

D   Heptane O U 

Decalin S S Hexachlorobenzene S S 

Detergents (synthetic) S S Hexane U U 

Developers (photogenic) S S 

 

Hydrobromic acid (50%) S S 

Dextrin saturated S S     
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Reagent 

70º F 

(21º C) 

140º F 

(60º C) 
  

Reagent 

70º F 

(21º C) 

140º F 

(60º C) 

      
Hydrochloric acid (10%) S S Methylene chloride (100%) U U 

Hydrochloric acid (30%) S S Methylsulfuric acid S S 

Hydrochloric acid (35%) S S Milk S S 

Hydrocyanic acid S S Mineral oils S U 

Hydrocyanic acid saturated S S Molasses S S 

Hydrofluoric acid (40%) S S Mustard (prepared) S S 

Hydrofluoric acid (60%) S S    

Hydrofluoric acid (75%) S S N   

Hydrogen (100%) S S Naphtha O U 

Hydrogen bromide (10%) S S Naphthalene S U 

Hydrogen chloride dry gas S S Natural gas (wet) S S 

Hydrogen peroxide (30%) S O Nickel chloride saturated S S 

Hydrogen sulfide S S Nickel nitrate concentrated S S 

Hydroquinone S S 

 

Nickel sulfate S S 

Hypochlorous acid concentrated S S  Nicotinic acid S S 

   Nitric acid (0-30%) S S 

I   Nitric acid (30-50%) S O 

Inks S S Nitric acid (70%) S O 

Iodine crystals O O Nitric acid (95-98%) U U 

Isobutyl alcohol S S Nitrobenzene (100%) U U 

Isopropyl alcohol S S 

 

Nitroglycerine O U 

Isopropyl ether O U   

   O   

K   

 
Octane S S 

Kerosene O O  Oleum concentrated U U 

   Olive oil S S 

L   Orange juice S S 

Lactic acid (10%) S S Oxalic acid dilute S S 

Lactic acid (90%) S S Oxalic acid saturated S S 

Lanolin S S Ozone O O 

Lard S S    

Lead acetate saturated S S P   

Lead nitrate S S Palm  oil S S 

Lemon juice S S Paraffin oil S O 

Lemon oil O U Peanut butter S S 

Lime juice S S 

 

Pepper (fresh ground) S S 

Linseed oil S S  Peppermint oil O U 

   Perchloric acid (50%) S O 

M   Perchloroethylene U U 

Magnesium carbonate saturated S S Petroleum ether U U 

Magnesium chloride saturated S S Petroleum jelly S S 

Magnesium hydroxide saturated S S Phenol S S 

Magnesium nitrate saturated S S Phosphoric acid (0-30%) S S 

Magnesium sulfate saturated S S Phosphoric acid (30-90%) S S 

Margarine S S Phosphoric acid (over 90%) S S 

Mercuric chloride S S Photographic solutions S S 

Mercuric cyanide saturated S S Phthalic anhydride S S 

Mercurous nitrate saturated S S Pickling baths  S S 

Mercury S S           Hydrochloric acid S S 

Methyl alcohol (100%) S S 

 

          Sulfuric acid S S 

Methyl ethyl ketone (100%) U U            Sulfuric-nitric S U 
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Reagent 

70º F 

(21º C) 

140º F 

(60º C) 
  

Reagent 

70º F 

(21º C) 

140º F 

(60º C) 

      
Pine oil O U Sodium benzoate (35%) S S 

Plating solutions   Sodium bicarbonate saturated S S 

          Brass S S Sodium bisulfate saturated S S 

          Cadmium S S Sodium bisulfite saturated S S 

          Chromium S S Sodium borate S S 

          Copper S S Sodium carbonate concentrated S S 

          Gold S S Sodium chlorate saturated S S 

          Indium S S Sodium chloride saturated S S 

          Lead S S Sodium cyanide S S 

          Nickel S S Sodium dichromate saturated S S 

          Rhodium S S Sodium ferricyanide  S S 

          Silver S S Sodium ferricyanide concentrated S S 

          Tin S S Sodium fluoride saturated S S 

          Zinc S S 

 

Sodium hydroxide concentrated S S 

Potassium bicarbonate saturated S S  Sodium hypochlorite S S 

Potassium borate (1%) S S Sodium nitrate S S 

Potassium bromate (10%) S S Sodium nitrite S S 

Potassium bromide saturated S S Sodium perborate S S 

Potassium carbonate S S Sodium phosphate S S 

Potassium chlorate saturated S S Sodium sulfide (25% to saturated) S S 

Potassium chloride saturated S S Sodium sulfite saturated S S 

Potassium chromate (40%) S S Sodium thiosulphate S S 

Potassium cyanide saturated S S Soybean oil S S 

Potassium dichromate (40%) S S Stannic chloride saturated S S 

Potassium ferri / ferro cyanide S S Stannous chloride saturated S S 

Potassium nitrate saturated S S Starch solution saturated S S 

Potassium perborate saturated S S Stearic acid (100%) S S 

Potassium perchlorate (10%) S S Styrene U U 

Potassium permanganate (20%) S S Sulfuric acid (0-50%) S S 

Potassium persulfate saturated S S Sulfuric acid (70%) S O 

Potassium sulfate concentrated S S Sulfuric acid (80%) S U 

Potassium sulfide concentrated S S Sulfuric acid (96%) O U 

Potassium sulfite concentrated S S Sulfuric acid (98% concentrated) O U 

Propane gas S S Sulfuric acid (fuming) U U 

Propargyl alcohol S S Sulfurous acid S S 

Propyl alcohol S S T   

Propylene glycol S S 

 

Tannic acid (10%) S S 

Pyridine S O  Tartaric acid S S 

   Tea S S 

R   Tetrahydrofuran O O 

Rayon coagulating bath S S 

 

Toluene U U 

Resorcinol S S  Tomato juice S S 

   Transformer oil S O 

S   Trichloroethylene U U 

Salicylic acid S S Trisodium phosphate saturated S S 

Seawater S S Turpentine O U 

Shortening S S    

Silicic acid S S U   

Silver nitrate solution S S Urea S S 

Soap solution concentrated S S 

 

Urine S S 

Sodium acetate saturated S S     
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Reagent 

70º F 

(21º C) 
140º F 

(60º C) 

   

V   
Vanilla extract S S 

Vaseline S S 

Vinegar (commercial) S S 

 

W   

Wetting agents S S 

Whiskey S S 

Wines S S 

 

X   

Xylene U U 

 

Y   

Yeast S S 

 

Z   

Zinc chloride saturated S S 

Zinc oxide S S 

Zinc sulfate saturated S S 

 

 

 
  

 

 

 

 

Product inquiries: 

 

Marina View Headquarters 
2600 South Shore Blvd. 

Suite 500 

League City, Teas 77573 

Telephone: 281-535-6600 

Fax: 281-535-6764 

Customer Service: 800-527-5419 

 
Battleground Manufacturing 
Complex 
1230 Independence Parkway South 

La Porte, Texas 77571 

Telephone: 713-307-3000 

Fax: 713-307-3521 

Technical Center: 800-338-0489 

 

www.ineos-op.com 

 

http://ordersonline.ineos-op.com   

 

 

Technical information contained herein is furnished without charge or obligation and is given and accepted at recipient’s sole risk. As conditions of use may vary and 

are beyond the control of INEOS Olefins & Polymers USA, no representations or warranty, express or implied, are made with respect to the accuracy, reliability, or 

completeness of the this information. This information in no way modifies, amends, enlarges, or creates any specification or warranty, and ALL WARRANTIES, 

EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE 

HEREBY EXCLUDED. INEOS Olefins & Polymers USA shall not be responsible for any damage or injury resulting from abnormal use, from any failure to follow 

appropriate practices, or from hazards inherent in the nature of the product and/or material, nor for toxicological effects or Industrial Hygiene associated with 

particular use of any product described herein. This information relates only to the specific product and/or material designated and may not be valid for such product 

and/or material used in combination with any other product and/or material or in any process, unless otherwise specified. This information shall not be construed as a 

recommendation for any use that may infringe any patent, trademark, or the like, or as an endorsement of any material, equipment, service, or other item not supplied 

by INEOS Olefins & Polymers USA.   

 

The name and logo INEOS are trademarks of the INEOS Group and its affiliated companies and businesses. 

 
©

 INEOS Olefins & Polymers USA February, 2012 

 

        

Note:  The proceeding information concerns general chemical resistance only.  Since other factors 
such as permeation, ESCR and container design are involved, full compatibility testing is 
recommended. 
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Appendix J: Supplemental Final Cover Design Demonstrations 

• J.1:  2004 Final Cover Plan of Operation Modification 

• J.2:  Saturated Head on the Final Cover Liner 

• J.3:  Final Cover Event 2A Interface Stability Evaluation 
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J.1 
2004 Final Cover Plan of Operation Modification 
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Section 1
Introduction 

1.1 Background 
Dairyland Power Cooperative (DPC) owns and operates a coal ash disposal facility (Alma off-
site disposal facility) located in the Town of Belvedere, Buffalo County, Wisconsin.  Phase I of 
the facility was closed in 1993, Phase II was closed in 1997, and Phase III is expected to be closed 
in 2004 (License # 2927).  A conditional Plan of Operation approval for the Phase IV disposal 
area (License #4126) was granted on May 15, 2001 (see Appendix A), by the Wisconsin 
Department of Natural Resources (WDNR).  DPC is currently filling Cell 1 of the Phase IV 
disposal area.   

In the Feasibility Report for the Phase IV Ash Disposal Facility, two final cover options were 
presented for the WDNR’s consideration.  A “standard” NR 504.07 cover design for a high 
volume industrial waste landfill, and an alternative final cover system design in accordance 
with NR 504.10(3).  The alternative cover system consisted of a 6-inch–thick soil grading layer 
over the waste followed by a GCL, a 40-mil geomembrane, a 1-foot–thick sand drainage layer, a 
1-foot–thick general soil cover layer, and a 6-inch–thick topsoil layer.  The WDNR conditionally 
approved the alternative cover design in the September 10, 1999, Feasibility Determination, 
provided that the WDNR’s “Guidance for the Use of Geosynthetic Clay Liners (GCLs) at Solid 
Waste Facilities” and manufacturers recommendations are followed. 

DPC and RMT proceeded in preparing the Plan of Operation in late 1999 utilizing the 
alternative final cover design presented in the Feasibility Report.  The Plan of Operation was 
submitted in October 2000, with the alternative cover design conditionally approved in the 
Feasibility Determination, with the understanding that the final lift of ash and the grading layer 
met the intent of the GCL subbase requirements, and with the assumption that concurrence 
with the WDNR on the final cover design had previously been obtained during the preparation 
of the Feasibility Study.   

In the conditional Plan of Operation approval, the WDNR revised and approved a different 
final cover than was proposed in both the Feasibility Report and the Plan of Operation.  The 
approved final cover design consisted of a minimum 3 feet of drain layer, rooting zone soil, and 
topsoil above the geomembrane, and a minimum of 2 feet of barrier layer between the ash and 
the GCL.  The result of this revised final cover design was that the final cover thickness was 
increased from 3 feet to 5 feet. 
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The approved final cover design presents several design and construction challenges for this 
site.  First, the quantity of suitable low-permeability soil in the vicinity of the site is limited 
(refer to Appendix C of Plan of Operation).  Second, the increased final cover thickness (3 feet to 
5 feet) will require significant design modifications to tie the cover into the sidewall berm and to 
maintain the site’s design capacity, which is critical to DPC.  This Plan of Operation 
Modification is being submitted to modify the approved final cover design to provide an 
effective final cover that addresses these design and construction challenges. 

1.2 Purpose and Scope
DPC is proposing to modify the Plan of Operation for Phase IV of the Alma off-site disposal 
facility to include a final cover system design in accordance with NR 504.10(3) that utilizes 
beneficially reused fly ash as the low-permeability barrier layer in a composite final cover 
system.  The characteristics of the fly ash, as well as several special design and construction 
features for the Phase IV disposal facility, are presented in support of this proposed 
modification.  

This text and its accompanying appendices present modifications to the Plan of Operation 
necessary for the remaining construction, operation, and closure of the facility.   

This document is divided into three major sections—Proposed Engineering Modifications (as 
influenced by the proposed final cover), Site Operations (a description of the select ash 
placement  procedures), and Site Closure (final cover placement and revised cost estimates for 
financial responsibility).  Design calculations, correspondence, plan sheets, and other pertinent 
data to document the design and operational procedures for this facility are included in the 
appendices.   
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Section 2
Proposed Engineering Modifications

2.1 General 
This plan modification for the DPC Phase IV Ash Disposal Facility been prepared in accordance 
with applicable sections of the Wisconsin Administrative Code s. NR 500 Series, State Statute 
s. 289 and all prior WDNR plan modification approval documents and accompanying 
conditions as appropriate.  Supporting test data and/or calculations for the design modifications 
are referenced as appropriate, and are included in the appendices.  Details and drawings 
illustrating design specifications are referenced as applicable and are presented on the attached 
drawings. 

The modifications proposed include the beneficial reuse of select fly ash in a composite final 
cover system.  In addition, several special design and construction features for Phase IV are 
presented that support the approval of the proposed design.  The proposed design will reduce 
the facility’s dependency on on-site or off-site borrow soil and its accompanying costs and 
degree of environmental impact.  The following discussion presents the proposed final cover 
design.   

2.2 Final Cover Design 
This Plan Modification proposes an alternative cover system in accordance with NR 504.10 (3), 
consisting of the following components (from bottom to top): 

Two feet of moisture-conditioned and compacted “select” fly ash (i.e., a mixture containing 
a minimum of 40 percent of the more reactive J.P. Madgett [JPM] fly ash) 

A 40-mil geomembrane with enhanced construction quality assurance

A 1-foot–thick sand drainage layer 

A 1.5-foot–thick general soil cover layer 

A 6-inch–thick topsoil layer 

This design provides the desired 3-foot thickness of soil over the geomembrane, as required in 
the Plan of Operation conditional approval.  The moisture-conditioned and compacted ash layer 
will be constructed as waste filling progresses within each cell as further described in Section 3.  
The anticipated properties of the ash layer, once it has cured, are based on extensive previous 
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studies conducted by DPC as described in Subsection 2.3.  The specifications and 
documentation proposed for the ash layer are described in Subsection 4.2. 

The final grades at the site and the design capacity remain consistent with the WDNR 2001 Plan 
of Operation approval.  The 2 feet of fly ash to be used in the final cover are included in the 
3,011,000 cubic yards of approved design capacity for the site.  DPC will not gain additional 
disposal capacity as a result of this modification. 

The proposed alternative final cover design adequately protects public health, welfare, and the 
environment and meets or exceeds the performance standards of NR 504.04, as demonstrated in 
the following sections.  In addition, the site provides several special design and construction 
features that support the approval of the proposed design.  These include the following: 

The landfill design includes composite liner and final cover systems that provide upgraded 
performance as compared to the “standard” NR 504 liner and final systems required for a 
high-volume industrial waste landfill. 

The integrity of the geomembrane component of the composite liner and composite final 
cover will be verified using electrical resistivity testing during each phase of construction.  
As demonstrated during Cell 1 construction, this additional construction quality assurance 
step was extremely effective in identifying and allowing the repair of liner defects that 
would have otherwise gone undetected, had “standard” NR 516 construction 
documentation procedures been followed.  The resulting integrity and environmental 
protection provided by the composite liner and cover systems are considered to be 
extremely high. 

On-site sand borrow areas will be used to obtain material for construction of the final cover 
drainage layer.  Laboratory testing performed on this material indicates that the sand is 
over five times more permeable than the minimum acceptable hydraulic conductivity of 
1 x 10-3 cm/s required for final cover drainage layers.  The use of this material will enhance 
the performance of the final cover system. 

Collection pipes are incorporated in the final cover drainage layer at each of the surface 
water diversion berms as shown on Detail 2 on Plan Sheet 19 of the Plan of Operation.  This 
provides improved water removal efficiency from the cover as compared to “typical” 
landfill designs in Wisconsin. 

DPC ash has been extensively employed in various beneficial use applications.  Annual 
testing of the ash has been conducted on the various ash sources in accordance with the 
requirements of NR 538 (see Appendix B).  The fly ash proposed for use in the final cover is 
classified as a Category 4 ash, and meets all of the Category 3 standards, with the exception 
of chromium.  The fly ash is suitable for use in confined geotechnical fills and in landfill 
uses as defined in NR 538.  
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The ash disposed in the landfill is placed in a low-moisture state (refer to DPC’s Fly Ash 
Characterization Studies contained in Appendix C) and has been shown to have a very 
high affinity for water, making the overall water balance efficiency of the site very high. 

2.3 DPC Ash Studies and Performance Data 
Fly ash contains primarily oxides of silicon, aluminum iron, and calcium.  Magnesium, 
potassium, sodium, titanium, and sulfur are also present to a lesser degree (ACAA, 2003).   The 
types of coal burned affect the properties of the fly ash.  High-calcium fly ash, or Class C fly ash, 
typically contains more than 20 percent calcium oxide (CaO) or free lime.  High-calcium fly ash, 
when mixed with water, undergoes a hydration reaction that solidifies the ash into a concrete-
like mass.  Class C fly ash is generally derived from sub-bituminous or western coal.  DPC’s 
Madget Station burns a Powder River Basin coal, which is a western coal with a high–calcium 
oxide content.  Low-calcium fly ash, or Class F ash, typically contain less than 10 percent CaO.  
Class F ash is generally derived from bituminous and anthracite coals or eastern coals.  DPC’s 
Alma Units 1-5 and Genoa Stations burn a mixture of eastern (Illinois) and western (Powder 
River Basin) coals.  The proposed final cover barrier layer will consist of 2 feet of moisture-
conditioned and compacted fly ash containing at least 40 percent of the more reactive JPM fly 
ash.    

The properties of the JPM fly ash are well suited for use as a barrier layer as demonstrated in 
DPC’s previous landfill phases and in previous ash characterization studies.  DPC has invested 
significant resources into the study of the ash for purposes of controlled landfill placement.  The 
following Subsections provide additional information on the findings of these studies.  

2.3.1 Fly Ash Characterization Reports 
DPC retained Warzyn Engineering, Inc., to complete a series of studies designed to 
investigate the physical and chemical properties of fly ashes generated from the Alma 
Generating Station, Units 1 through 5, and the Madgett Generating Station, Unit 6 
(Warzyn, 1979, 1980a, 1980b, 1980c, 1980d, and 1980e).  These studies investigated the 
properties of DPC’s fly ash as they relate to disposal, site operations, and licensing.  
Information on the ash’s chemical composition, compaction properties, setting 
properties, specific gravity, permeability, strength, grain size, erosion resistance, and 
dusting was presented in the reports summarizing these studies. 

In the report titled “Supplemental Fly Ash Characterization Report, Fly Ash 
Conditioning with Low Moisture Content,  Alma Madgett Generating Station Units 1–6” 
(Warzyn 1980e), information was presented on the conclusions of the general fly ash 
conditioning program.  This program looked at the physical characteristics of various 
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mixtures of JPM ash and Alma Units 1-5 ash in the low-moisture condition (i.e., 
5 percent to 15 percent added moisture).  A copy of this report, along with the initial fly 
ash characterization report, is included in Appendix C. 

The ash tested in these studies included ash from DPC’s Alma and JPM generating 
stations, as well as ash from similar facilities.  The ash used in these studies is similar in 
composition and physical properties to the ash currently generated by DPC.  In fact, the 
Alma Units 1-5 are currently burning a coal mixture that consists of a greater percentage 
of Powder River Basin coal, which will result in an even more reactive ash.  Based on 
these studies, it was found that a mixture containing at least 40 percent JPM ash resulted 
in a compacted hydraulic conductivity ranging from 8 x 10-7 cm/s to 1 x 10-9 cm/s.  The 
testing, using ash comparable to the JPM ash, had similar results.  A summary of these 
results is included in Table 1.   

On the basis of these studies, DPC has used ash mixtures containing at least 40 percent 
JPM ash as an initial waste lift and in constructing low-permeability ash and ash-slurry 
containment berms within Phases I through III of their landfill (DPC, 1993).  The ash 
mixtures containing the JPM ash have been found to be extremely dense, durable, and to 
have a low permeability once compacted and cured.  This field experience has 
supported the findings of the previous ash studies.   



RMT, Inc. | Dairyland Power Cooperative 7 
I:\WPMSN\PJT\00-03081\58\R000308158-001.DOC 1/21/04  Final   January 2004 

Table 1
Fly Ash Hydraulic Conductivity Test Results

DPC Off-Site Disposal Facility

MIX RATIO(1)

HYDRAULIC CONDUCTIVITY (CM/S) 

ASH SOURCE(2)

MOISTURE 
CONTENT 

5%
MOISTURE 

CONTENT 10%
MOISTURE CONTENT 

15%

10/90 1x10-5 3x10-6 to 4x10-6 5x10-6 to 7x10-6 Neal #4 

10/90 5x10-6 4x10-6 to 5x10-6 -- JPM #1

20/80 1x10-5 6x10-7 to 9x10-7 3x10-6 to 4x10-6 Neal #4 

40/60 5x10-7 7x10-7 to 8x10-7 4x10-7 JPM #1 

40/60 5x10-7 to 7 x10-7 1x10-7 to 2x10-7 2x10-7 to 3x10-7 Neal #4 

60/40 1x10-6 to 4x10-7 1x10-7 to 8x10-8 1x10-7 Neal #4 

80/20 1x10-7 2x10-7 to 5x10-8 1x10-7 to 5x10-8 Neal #4 

100/0 2x10-9 1x10-9 2x10-9 JPM #1 

100/0 2x10-7 5x10-8 to 8x10-8 5x10-8 to 6x10-8 Neal #4 

Notes: 
Samples cured 7 days prior to testing. 
Test results from Warzyn Engineering, Inc., report (Warzyn, 1980e). 

Footnotes: 
(1) Mix Ratio represents percentage of reactive fly ash/Alma fly ash. 
(2) JPM #1 is fly ash obtained from the DPC JPM ash source.  Neal #4 is a similar fly ash to the JPM ash obtained from the Neal Unit #4 Iowa 
 Public Service facility. 
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2.3.2 Final Cover Performance Evaluation
The proposed final composite cover will provide significantly better performance, in 
terms of controlling infiltration, than a standard NR 504 high-volume industrial waste 
landfill final cover.  The proposed cover will also perform equivalently to the composite 
cover approved in the Plan of Operation.  To demonstrate this, HELP Model calculations 
have been performed comparing the proposed final cover with the approved final cover 
and a standard NR 504 final cover (Appendix D).  For the proposed final cover, the 
conditioned and compacted fly ash was assumed to have a hydraulic conductivity of 1.0 
x 10-6 cm/s, which can be achieved with a minimum of 40 percent JPM ash, as has been 
demonstrated through previous studies.  On the basis of these calculations the approved 
final cover and the proposed final cover are over 99.99 percent efficient as compared to 
the standard NR 504 cover, which is 96.6 percent efficient.  These results compare well to 
previous studies and published data that show that a composite cover with a 
geomembrane will increase a final cover efficiency to over 99.9 percent as compared to a 
standard clay cover, which is in the 96 to 97 percent efficiency range.  These calculations 
support the use of the proposed final cover. 
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Section 3
Site Operations

Daily operations at the Phase IV landfill are not expected to change substantially as a result of 
the proposed plan modification.  The placement of low-permeability ash layers and the filling of 
ash will continue within the approved limits of waste as is currently being performed in order 
to achieve the final waste grades.  Access roads will be constructed as necessary to facilitate 
access within the cell. 

The conditioned and compacted ash layer that will comprise the lower portion of the final cover 
will be placed in stages as the landfill filling progresses.  As in previous phases, a mixture of fly 
ash containing a minimum of 40 percent JPM ash will be conditioned with 5 to 15 percent 
moisture and transported to the landfill in dump trucks.  The ash will be dumped, and a 
containment berm will be constructed with the ash mixture around the perimeter of the phase.  
The ash will be spread and compacted in maximum 12-inch lifts using a dozer.  The 
containment berm will be constructed approximately 10 feet wide at the top.  The exterior 
sideslope will be constructed at a 4:1 (horizontal to vertical) slope to match the final cover 
grades.  The interior sideslope will be constructed at an approximate 2:1 slope.   Subsequent 
truck traffic over the lift will provide additional compaction as the berm is constructed.  The 
berm will typically be constructed to a final height of approximately 10 feet.  However, as long 
as the minimum berm width is 10 feet, the resulting minimum ash layer thickness will be 
2.5 feet, given the 4:1 final cover slope.  

Construction of the berms in this manner will result in a conditioned and compacted ash layer 
greater than 2.5 feet in thickness.  Periodic surveys will be conducted to set the berm locations, 
and verification survey shots will be taken by DPC personnel or their designee as the berm 
construction progresses.  Construction of the berm in this manner will ensure that the minimum 
conditioned and compacted ash layer thickness of 2 feet is achieved.     

Given the marketability of the JPM ash during the summer for other beneficial use applications, 
construction of the ash berms will typically occur during the late fall or early spring.  Ash will 
be placed within the berms when JPM ash is not available.  When necessary, DPC will divert the 
JPM ash from other beneficial use applications when the JPM ash is needed to build the 
containment berms at the landfill. 

Based on current ash disposal records, DPC is projected to generate approximately 51,200 tons 
of JPM fly ash in 2003.  This quantity of ash is sufficient to construct the cover as proposed.  
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DPC will divert JPM Fly ash from other beneficial use applications as necessary to construct the 
final cover.   
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Section 4
Site Closure

4.1 General 
Revised closure activities and cost estimates have been prepared in accordance with the 
requirements of NR 514.06(9) and (10).  The design details for the revised final cover system are 
discussed in Section 2. 

4.2 Final Cover Placement and Certification
The conditioned and compacted ash component of the final cover will be constructed 
incrementally as waste filling progresses as described in Section 3.  Once a cell has been brought 
up to final grades, the remainder of the final cover will be constructed as shown on the phasing 
plans contained in the Plan of Operation.  

Prior to geomembrane placement, the surface of the conditioned and compacted ash layer will 
be fine-graded and/or additional JPM ash or on-site loess material will be brought in as 
necessary to fill in uneven areas.  The entire geomembrane subgrade will then be smooth drum–
rolled and inspected/certified prior to geomembrane placement.  The construction of the 
geomembrane layer, and the subsequent layers of the final cover, will then proceed as described 
in the Plan of Operation.   

Since the ash component of the final cover would be constructed incrementally, certification of 
this layer will require a different approach than would be applied to a traditional clay barrier 
layer.  Once placed and cured, the conditioned and compacted ash component of the final cover 
will harden to a low-permeability concrete-like mass as demonstrated on previous landfill 
phases.  Density testing would provide little useful information since the properties of the cured 
ash are affected by both the ash density and the hydration reactions, and since additional 
compaction would not be possible.  Hydraulic conductivity testing is not practicable owing to 
the hardness of the cured ash.  RMT’s experience with the coring of ash to retrieve samples for 
hydraulic conductivity testing is that the samples develop cracks and are otherwise disturbed, 
making the laboratory testing results unrepresentative of the field conditions. 

Given this, DPC is proposing an approach that utilizes up-front technical studies and field data 
(i.e., DPC’s historical ash studies and subsequent 20 years of operational experience) to 
determine the properties of the conditioned and compacted ash that can be achieved with a 
relatively high degree of certainty.  Since the proposed cover specifications are based on these 
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properties (i.e., a minimum 2-foot–thick layer with a maximum hydraulic conductivity 
of 1x10-6 cm/s), the operational procedures historically used to achieve these properties will 
continue to be followed.  DPC proposes to monitor that the minimum ash mix proportions and 
moisture contents are achieved, the approved means of placement are followed, and the 
minimum thicknesses are achieved.  DPC will also commit to an annual audit of the operating 
procedures to verify that these operating procedures are followed.   

Records from the ash processing facility will be used to document the mix proportions and 
moisture content of the select ash mix.  Operating records will be utilized to document the ash 
placement procedures.  Survey data will be utilized to document the ash layer thickness. 
Density testing, hydraulic conductivity testing, or other ash physical testing is not proposed at 
this time.  

4.3 Closure Cost Estimate 
The cost of closure for the facility is representative of “the total cost of closure for the point in 
time during operation of the facility when the extent and manner of its operation make closure 
most expensive.”  This cost estimate satisfies NR 520.07, which requires that the premature 
phased closure be identified.  This point in time would occur when Cell 3 is active and final 
cover would be required over the entire Cell 3 area and over portions of Cells 1, 2A, and 2B. 

The premature closure cost estimate assumes that the active Cell 3 area has not yet received the 
conditioned and compacted ash layer, and that, to close this area, soil needs to be imported, 
placed, and tested to certify that an equivalent layer to the ash is achieved. 

The cost estimate to perform closure activities includes installing a final cover system and a 
surface water drainage structure, vegetating the final cover, and preparing a closure 
documentation report.  A 25 percent contingency is also included.  Final cover construction 
includes hauling, placing, and compacting the soil components of the final cover; placing the 
geomembrane; seeding and mulching the topsoil; and constructing drainage controls.  The 
documentation report includes soil testing results and verification that closure activities were 
performed in accordance with the requirements of the Plan of Operation.  The updated closure 
cost estimate is included in Appendix E.  The updated cost of approximately $1.35 million is 
slightly less than the closure cost of $1.41 million included in the Plan of Operation conditional 
approval   
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4.4 Financial Responsibility 
The net worth method is used by DPC to provide proof of financial responsibility for the 
closure and long-term care of the landfill site.  The necessary amounts of proof of financial 
responsibility have been calculated in accordance with NR 520.08(1) and (2).   
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Appendix A
Conditional Plan of

Operation Approval for
Dairyland Power Cooperative

Phase IV Disposal Area.  License #4126 
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Appendix B 
Beneficial Use Ash Characterization Data
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Appendix C
Select Previous DPC Ash Studies
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Appendix D 
Final Cover Water Balance Calculations
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COMPUTATION SHEET

HELP MODEL ANALYSIS

Purpose: 
To determine the water budget for post-closure landfill conditions.  This information will be 
used to determine the efficiency of the proposed cover for the DPC Phase IV Landfill compared 
to the standard NR 504 final cover and the final cover in DPC’s Plan of Operation conditional 
approval.   

Methodology: 
A computer program was used to simulate the performance of the proposed cover.  The 
Hydrologic Evaluation of Landfill Performance (HELP) Model is an analytical computer water 
balance program developed for the USEPA by the U.S. Army Engineer Waterways Experiment 
Station in Vicksburg, Mississippi (Schroeder et al., 1994).  The program was developed to model 
the movement and quantity of water across, into, through, and out of various landfill liner and 
cover design configurations.  The HELP model estimates these movements and quantities by 
interpreting the combined effects of precipitation, runoff, percolation, evapotranspiration, 
moisture storage, and lateral drainage.  Landfill systems, including various combinations of 
vegetation, cover soil, waste layers, drainage layers, and relatively impermeable barrier soil 
layers, as well as geomembrane liners, may be modeled.   

Default climatological data for La Crosse, Wisconsin, were used for the open conditions.  The 
default data were used to synthetically generate 1 to 10 years of climatological data for the 
landfill.   

For the purpose of determining the water balance, the model reported values in inches per unit 
area per year.  The HELP model simulation was performed using an area of 1 acre.  To 
determine the average annual volume, the unit rates are multiplied by the total landfill area in 
acres and converted to gallons per day.  

Assumptions: 
To set up and run the HELP model, several assumptions need to be made based on the existing 
site conditions and the proposed design.  These assumptions were kept constant between runs 
to allow a true comparison between final cover designs.  The assumptions that were used for 
modeling the landfill are as follows: 
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COMPUTATION SHEET

The evaporation zone depth is 8 inches. 

The maximum leaf index is 3.5. 

The slope and drainage length for the liner are 25 percent and 140 feet. 

The percent of area from which runoff is possible is 100 percent.

The runoff curve number used was 69, based on the surface water design calculations in the 
Plan of Operation.   

Open Conditions: 
The layers used to model the landfill are as follows: 

Option A:  NR 504.07 Cover 

LAYER 
THICKNESS 

(inches) DESCRIPTION LAYER TYPE 
MATERIAL 
TEXTURE 

USCS* SOIL 
CLASSIFICATION 

1 6 Topsoil Vertical percolation 9 ML 

2 18 Rooting zone Vertical percolation 22 ML 

3 12 Drainage layer Lateral drainage 5 SM 

4 24 Clay barrier Barrier soil 16 Liner soil 

Note: 
*  Unified Soil Classification System. 

Option B:  Approved Plan of Operation Cover

LAYER 
THICKNESS 

(inches) DESCRIPTION LAYER TYPE 
MATERIAL 
TEXTURE 

USCS* SOIL 
CLASSIFICATION 

1 6 Topsoil Vertical percolation  9 ML 

2 18 Rooting zone Vertical percolation 22 ML 

3 12 Drainage layer Lateral drainage 5 SM 

4 .06 Geomembrane Flexible membrane 35 -- 

5 .24 GCL Barrier soil 17 -- 

6 12 Fine-grained soil Vertical percolation 22 ML 

7 12 Sand capillary break Vertical percolation 5 SM 

Note: 
*  Unified Soil Classification System. 
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COMPUTATION SHEET

Option C:  Proposed Cover

LAYER 
THICKNESS 

(inches) DESCRIPTION LAYER TYPE 
MATERIAL 
TEXTURE 

USCS* SOIL 
CLASSIFICATION 

1 6 Topsoil Vertical percolation 9 ML

2 18 Rooting zone Vertical percolation 22 ML

3 12 Drainage layer Lateral drainage 2 CL 

4 .06 Geomembrane Flexible membrane 35 -- 

5 24 Ash barrier Barrier soil 30 -- 

Note: 
*  Unified Soil Classification System. 

Results:
The results of the HELP model simulations are summarized in Table 1.  The detailed outputs 
are attached. 
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Engineering Laboratory, Cincinnati, Ohio.   

Schroeder, P.R., T.S., Dozier, P.A., Zappi, B.M., McEnroe, J.W., Sjostrom, and R.L., Peyton.  
1994b.  The Hydrologic Evaluation of Landfill Performance (HELP) model:  Engineering 
documentation for Version 3.  EPA/600/9-94/168a.  U.S. Environmental Protection Agency 
Risk Reduction Engineering Laboratory, Cincinnati, Ohio.  
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Table D-1
Water Budget – Average Annual Totals (inches)

DPC Phase IV Landfill 

SIMULATION 
NUMBER COVER DESIGN

YEARS 
EVALUATED PRECIPITATION RUNOFF

EVAPO-
TRANSPIRATION

FINAL 
COVER 

LATERAL 
DRAINAGE

LEAKAGE 
THROUGH 

FINAL 
COVER

MOISTURE 
STORAGE 

WITH 
COVER

COVER 
EFFICIENCY 

(percent)

1 NR 504.07 10 29.93 1.575 22.565 4.678 1.00288 0.104 96.6

2 Approved Plan 
of Operation 

10 29.93 1.575 22.565 5.681 0.00015 0.082 99.9995

3 Proposed cover 10 29.93 1.575 22.565 5.678 0.00056 0.107 99.9981 
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Appendix E 
Revised Closure Cost Estimates
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J.2 
Saturated Head on the Final Cover Liner 

  



           999 Fourier Drive, Suite 101, Madison, WI 53717 • www.TRCcompanies.com     SHEET 1 OF 1

Summary:

Inputs:

Inflow rate, r  = 5.04  in/month
Hyd. cond. of drainage layer, K  = 0.010  cm/sec

Slope of drainage layer, S  = 25  %
Drainage distance, L  = 200  feet

Drainage Layer Thickness  = 30.48 cm 

Calculated Values:
r  = 4.87E-06  cm/sec

alpha, α = 0.2449787  radians
S = 0.25  ft/ft
R = 0.0083  (unitless)

Results:
For R < 1/4 A         = 0.9833

Ymax     = 0.01
Head in Cover Drainage, ymax       = 0.40  feet
Head in Cover Drainage, ymax       = 4.81  inches 12.00 OK!

Assumptions:

PROJECT /  LOCATION: DPC CCR Landfill, Alma, Wisconsin PROJECT / PROPOSAL NO.
SUBJECT:  Maximum Head on Final Cover
PREPARED BY: Z. Bauman DATE: 12.21.2022 FINAL              

1. Inflow rate (r ) is based on the largest monthly average rainfall (August) in Alma, Wisconsin from 
the U.S. Climate Data website.

2. The K value is based on historical hydraulic conductivity test results used at the site for closure 
construction. 

CHECKED BY: A. Graham DATE: 12.30.2022 REVISION       

MAXIMUM SATURATED DEPTH
(McENROE'S 1993 METHOD)

Per s. NR 504.07(6)(a), a drainage layer shall consist of a minimum of one foot of sand with 
a minimum hydraulic conductivity of 1 x 10-3 cm/sec. This calculation demonstrates the 
anticipated maximum head in the drainage layer is less than the thickness of the drainage 
layer, based on anticipated annual rainfall and infiltration into the cover system. 

\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\Files for R-002_Plan Mod\Appendix J - Supplemental Final Cover Design Demonstrations\J.2_Saturated Head on the Final Cover Liner.xlsx
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J.3 
Final Cover Event 2A Interface Stability Evaluation 
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Appendix K: Run-on and Run-off Control System Plan 
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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) part 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.   



 
 
 

Dairyland Power Cooperative  Final    October 2016 
Run-On and Run-Off Control System Plan Revised October 2021 
Alma Offsite Disposal Facility, Phase IV Landfill, Alma, Wisconsin  

\\madison-vfp\Records\-\WPMSN\PJT2\421717\0000\R4217170000-002.docx 4 

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 Amendment of the Plan and Notification 

This Plan was been 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. 
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4.0 Engineer’s Certification 

Pursuant to 40 CFR 257.81 and by means of this certification I attest that:  

(i) I am familiar with the requirements of the federal CCR rule (40 CFR 257);  

(ii) this Run-On and Run-Off Control System Plan has been prepared in accordance with 
good engineering practice; and  

(iii) this Run-On and Run-Off Control System Plan meets the requirements of 40 CFR 
257.81(c). 

For the purpose of this document, “certify” and “certification” shall be interpreted and construed 
to be a “statement of professional opinion.”  The certification is understood and intended to be an 
expression of my professional opinion as a Wisconsin licensed professional engineer, based upon 
knowledge, information, and belief.  The statement(s) of professional opinion are not and shall 
not be interpreted or construed to be a guarantee or a warranty of the analysis herein. 

 

 

 

  
Signature of Registered Professional Engineer 

Registration No.  42745-6 State:  Wisconsin 
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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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Reference Information 
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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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Calculations – Post-closure Landfill Conditions 
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Calculations – Temporary Culverts, Operational Conditions 
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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.

\\madison-vfp\Records\-\WPMSN\PJT2\421717\0000\Files for R-002\Appendix B\2021.04.27_2433320002-001_Run-Off Control.xlsx
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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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ANNUAL AIR SPACE SURVEY BY EXETER DESIGN,
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Open Area of Landfill: 12.4 Acres





Open Area of Landfill: 12 acres
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Appendix C: Relevant October 2002 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 L: CCR Well Construction Documentation 
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Appendix M: Baseline CCR Groundwater Monitoring Data 

 



Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

W-100R

9/25/2015

150925-X02

W-100R

12/11/2015

151211-X02

W-100R

3/17/2016

160317-X02

W-100R

6/15/2016

160615-X02

W-100R

9/15/2016

160915-X02

W-100R

12/15/2016

161215-X02

W-100R

3/23/2017

170323-X02

W-100R

6/28/2017

170628-X02

Appendix III

Boron, total µg/L 52.6 < 20 < 20 18.9 25.8 23.5 28.1 18.3 

Calcium, total µg/L 77100 66400 73820 74830 71700 77100 84000 79200 

Chloride, total mg/L 5.4 4.9 5.5 6 5 4.9 5.5 5.4 

Fluoride, total mg/L < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

pH, field SU 7.09 6.94 7.01 7.13 7.1 6.95 6.89 6.95 

Sulfate mg/L 32.7 14.1 14.8 14.3 16.4 18.3 20.63 16.6 

Total Dissolved Solids (TDS) mg/L 361 333 360 383 389 366 378 452 

Appendix IV

Antimony, total µg/L < 7.95 < 7.95 < 7.95 < 0.762 < 0.762 < 0.762 < 0.762 < 0.762 

Arsenic, total µg/L < 1 < 1 < 1 < 0.746 < 0.746 < 0.746 < 0.746 < 0.746 

Barium, total µg/L 62.1 42.8 47.96 54.3 55 55.9 59.3 57.6 

Beryllium, total µg/L < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 

Cadmium, total µg/L < 0.38 < 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 

Chromium, total µg/L 1.5 1.37 1.245 1.4 1.34 1.49 1.24 1.45 

Cobalt, total µg/L < 2.9 < 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 

Fluoride, total mg/L < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

Lead, total µg/L < 4.74 < 4.74 < 4.74 < 0.89 < 0.89 < 0.89 < 0.89 < 0.89 

Lithium, total µg/L 1.8 1.6 1.4 1.6 1.6 1.6 1.8 1.6 

Mercury, total µg/L < 0.1 < 0.1 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

Molybdenum, total µg/L < 2.69 < 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 

Radium, total pCi/L 2.53 1.54 0.777 0.853 1.611 0.708 -0.0758 0.48699 

Radium - 226 pCi/L 1.3 0.667 0.427 0.321 0.551 0.379 -0.111 0.495 

Radium - 228 pCi/L 1.23 0.874 0.35 0.532 1.06 0.329 0.0352 -0.00801 

Selenium, total µg/L < 2 < 2 < 2 < 1.19 < 1.19 < 1.19 < 1.19 < 1.19 

Thallium, total µg/L < 2 < 2 < 2 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 

Water Elevation

Water elevation Feet MSL 726.74 726.43 726.38 726.42 726.67 726.45 726.63 727.09

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\243332\0004\2433320004-002.xlsx Page 1 of 7



Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

Appendix III

Boron, total µg/L

Calcium, total µg/L

Chloride, total mg/L

Fluoride, total mg/L

pH, field SU

Sulfate mg/L

Total Dissolved Solids (TDS) mg/L

Appendix IV

Antimony, total µg/L

Arsenic, total µg/L

Barium, total µg/L

Beryllium, total µg/L

Cadmium, total µg/L

Chromium, total µg/L

Cobalt, total µg/L

Fluoride, total mg/L

Lead, total µg/L

Lithium, total µg/L

Mercury, total µg/L

Molybdenum, total µg/L

Radium, total pCi/L

Radium - 226 pCi/L

Radium - 228 pCi/L

Selenium, total µg/L

Thallium, total µg/L

Water Elevation

Water elevation Feet MSL

W-100AR

9/25/2015

150925-X01

W-100AR

12/11/2015

151211-X01

W-100AR

3/17/2016

160317-X01

W-100AR

6/15/2016

160615-X01

W-100AR

9/15/2016

160915-X01

W-100AR

12/15/2016

161215-X01

W-100AR

3/23/2017

170323-X01

W-100AR

6/28/2017

170628-X01

< 20 25.6 < 20 16.2 24.5 23.7 25.7 13.5 

71700 73100 78770 76000 72700 79600 82600 78900 

5.3 5.1 5.3 5.8 4.8 5 5 5.1 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

7.25 7.11 7.22 7.29 7.04 7.11 7.11 6.9 

15 14.4 16.6 16.5 17.5 17.5 18.45 16.5 

268 358 378 403 415 373 385 454 

< 7.95 < 7.95 < 7.95 < 0.762 < 0.762 < 0.762 < 0.762 < 0.762 

< 1 < 1 < 1 < 0.746 < 0.746 < 0.746 < 0.746 < 0.746 

53.7 52.2 51.51 54.35 52 52.3 54.5 53.5 

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 

< 0.38 < 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 

1.53 1.96 1.649 1.39 1.4 1.49 1.29 1.06 

< 2.9 < 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

< 4.74 < 4.74 < 4.74 < 0.89 < 0.89 < 0.89 < 0.89 < 0.89 

2.1 2.1 1.7 1.8 1.9 1.9 1.9 1.9 

< 0.1 < 0.1 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

< 2.69 < 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 

2.17 2.03 0.1214 0.479 0.58 0.187 0.425 0.404 

1.08 1.03 0.0791 -0.391 0.169 0.073 < 0 < 0 

1.09 0.996 0.0423 0.87 0.411 0.114 0.425 0.404 

< 2 < 2 < 2 < 1.19 < 1.19 < 1.19 < 1.19 < 1.19 

< 2 < 2 < 2 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 

717.81 716.7 716.35 716.23 716.08 715.32 715.5 716.57
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Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

Appendix III

Boron, total µg/L

Calcium, total µg/L

Chloride, total mg/L

Fluoride, total mg/L

pH, field SU

Sulfate mg/L

Total Dissolved Solids (TDS) mg/L

Appendix IV

Antimony, total µg/L

Arsenic, total µg/L

Barium, total µg/L

Beryllium, total µg/L

Cadmium, total µg/L

Chromium, total µg/L

Cobalt, total µg/L

Fluoride, total mg/L

Lead, total µg/L

Lithium, total µg/L

Mercury, total µg/L

Molybdenum, total µg/L

Radium, total pCi/L

Radium - 226 pCi/L

Radium - 228 pCi/L

Selenium, total µg/L

Thallium, total µg/L

Water Elevation

Water elevation Feet MSL

W-101

9/23/2015

150925-X08

W-101

12/10/2015

151211-X08

W-101

3/17/2016

160317-X04

W-101

6/16/2016

160615-X04

W-101

9/15/2016

160915-X04

W-101

12/14/2016

161215-X04

W-101

3/22/2017

170323-X04

W-101

6/28/2017

170628-X04

< 20 < 20 < 20 < 10 < 10 < 10 < 10 < 10 

62400 69900 69940 67760 64200 67800 72450 67200 

6.9 6.9 7.1 7.4 6.4 6.4 6.7 6.6 

< 0.2 < 0.2 < 0.2 0.21 < 0.2 < 0.1 < 0.1 < 0.1 

7.47 7.45 7.31 7.46 7.46 6.98 7.46 7.29 

13.7 15 15.6 15.7 17.7 15.4 16.33 17.6 

349 311 348 389 325 347 339 408 

< 7.95 < 7.95 < 7.95 < 0.762 < 0.762 < 0.762 < 0.762 < 0.762 

< 1 < 1 < 1 < 0.746 < 0.746 < 0.746 < 0.746 < 0.746 

45.3 43.2 39.47 42.05 39.4 39.7 40.4 39.9 

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 

< 0.38 < 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 

3.76 3.33 1.337 1.49 1.35 1.49 1.23 1.06 

< 2.9 < 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 

< 0.2 < 0.2 < 0.2 0.21 < 0.2 < 0.1 < 0.1 < 0.1 

< 4.74 < 4.74 < 4.74 < 0.89 < 0.89 < 0.89 < 0.89 < 0.89 

2.1 1.7 1.3 1.5 1.6 1.5 1.5 1.6 

< 0.1 < 0.1 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

< 2.69 < 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 

0.733 1.3 0.8263 0.287 0.366 0.485 0.375 0.7054 

0.437 0.496 0.0753 < 0 0.079 0.3 -0.176 0.0654 

0.296 0.802 0.751 0.287 0.287 0.185 0.551 0.64 

< 2 < 2 < 2 < 1.19 < 1.19 < 1.19 < 1.19 < 1.19 

< 2 < 2 < 2 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 

814.15 813.85 813.35 813.81 814.73 813.81 814.59 816.46
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Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

Appendix III

Boron, total µg/L

Calcium, total µg/L

Chloride, total mg/L

Fluoride, total mg/L

pH, field SU

Sulfate mg/L

Total Dissolved Solids (TDS) mg/L

Appendix IV

Antimony, total µg/L

Arsenic, total µg/L

Barium, total µg/L

Beryllium, total µg/L

Cadmium, total µg/L

Chromium, total µg/L

Cobalt, total µg/L

Fluoride, total mg/L

Lead, total µg/L

Lithium, total µg/L

Mercury, total µg/L

Molybdenum, total µg/L

Radium, total pCi/L

Radium - 226 pCi/L

Radium - 228 pCi/L

Selenium, total µg/L

Thallium, total µg/L

Water Elevation

Water elevation Feet MSL

W-102R

9/23/2015

150925-X04

W-102R

12/10/2015

151211-X04

W-102R

3/18/2016

160317-X03

W-102R

6/16/2016

160615-X03

W-102R

9/14/2016

160915-X03

W-102R

12/14/2016

161215-X03

W-102R

3/23/2017

170323-X03

W-102R

6/28/2017

170628-X03

< 20 < 20 < 20 < 10 < 10 < 10 < 10 < 10 

57400 59900 61170 61710 58100 62400 65200 62200 

4.7 4.7 4.7 5 3.9 3.5 3.6 3.4 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

7.49 7.36 7.42 7.44 7.42 7.05 7.32 7.12 

14.5 15.3 13.6 13.8 15.5 14.4 14.78 13.7 

263 269 311 325 298 287 301 356 

< 7.95 < 7.95 < 7.95 < 0.762 < 0.762 < 0.762 < 0.762 < 0.762 

< 1 < 1 < 1 < 0.746 < 0.746 < 0.746 < 0.746 < 0.746 

33.5 32.3 31.29 34.12 31.6 32 33.1 32.8 

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 

< 0.38 < 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 

1.61 1.26 1.113 1.22 1 1.14 1.02 0.844 

< 2.9 < 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

< 4.74 < 4.74 < 4.74 < 0.89 < 0.89 < 0.89 < 0.89 < 0.89 

1.2 1.3 0.95 1.1 1.3 1.2 1.2 1.2 

< 0.1 < 0.1 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

< 2.69 < 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 

1.856 1.1 -0.076 0.14 1.303 0.024 0.722 2.382 

0.806 0.486 0.118 -0.05 0.313 0.215 0.105 1.65 

1.05 0.61 -0.194 0.19 0.99 -0.191 0.617 0.732 

< 2 < 2 < 2 < 1.19 < 1.19 < 1.19 < 1.19 < 1.19 

< 2 < 2 < 2 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 

814.74 814.52 813.94 814.47 815.38 814.82 815.43 817.18
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Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

Appendix III

Boron, total µg/L

Calcium, total µg/L

Chloride, total mg/L

Fluoride, total mg/L

pH, field SU

Sulfate mg/L

Total Dissolved Solids (TDS) mg/L

Appendix IV

Antimony, total µg/L

Arsenic, total µg/L

Barium, total µg/L

Beryllium, total µg/L

Cadmium, total µg/L

Chromium, total µg/L

Cobalt, total µg/L

Fluoride, total mg/L

Lead, total µg/L

Lithium, total µg/L

Mercury, total µg/L

Molybdenum, total µg/L

Radium, total pCi/L

Radium - 226 pCi/L

Radium - 228 pCi/L

Selenium, total µg/L

Thallium, total µg/L

Water Elevation

Water elevation Feet MSL

W-105

9/23/2015

150925-X12

W-105

12/9/2015

151211-X12

W-105

3/16/2016

160317-X05

W-105

6/16/2016

160615-X05

W-105

9/14/2016

160915-X05

W-105

12/15/2016

161215-X05

W-105

3/23/2017

170323-X05

W-105

6/28/2017

170628-X05

< 20 < 20 < 20 < 10 11 17.7 10.8 < 10 

60600 65200 64780 64990 61400 66000 70100 65900 

5.2 5 5.2 5.5 4.5 4 4.2 4 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

7.4 7.23 7.28 7.37 7.23 7.08 7.29 7.17 

11.5 13.5 13.5 12 13.9 11.9 13.44 13.8 

316 308 329 360 335 288 323 390 

< 7.95 < 7.95 < 7.95 < 0.762 < 0.762 < 0.762 < 0.762 < 0.762 

< 1 < 1 < 1 < 0.746 < 0.746 < 0.746 < 0.746 < 0.746 

36.4 35.1 34.86 37.38 34.8 35.8 36.6 36.6 

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 

< 0.38 < 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 

1.3 1.52 1.108 1.16 1.14 1.32 1.21 0.976 

< 2.9 < 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

< 4.74 < 4.74 < 4.74 < 0.89 < 0.89 < 0.89 < 0.89 < 0.89 

1.5 1.6 1.2 1.4 1.5 1.4 1.5 1.4 

< 0.1 < 0.1 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

< 2.69 < 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 

1.218 0.969 1.143 1.142 0.897 0.705 0.399 0.881 

0.629 0.789 0.485 0.212 0.172 0.316 -0.094 0.518 

0.589 0.18 0.658 0.93 0.725 0.389 0.493 0.363 

< 2 < 2 < 2 < 1.19 < 1.19 < 1.19 < 1.19 < 1.19 

< 2 < 2 < 2 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 

732.25 732.88 732.68 732.87 733.03 732.91 733.01 733.46
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Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

Appendix III

Boron, total µg/L

Calcium, total µg/L

Chloride, total mg/L

Fluoride, total mg/L

pH, field SU

Sulfate mg/L

Total Dissolved Solids (TDS) mg/L

Appendix IV

Antimony, total µg/L

Arsenic, total µg/L

Barium, total µg/L

Beryllium, total µg/L

Cadmium, total µg/L

Chromium, total µg/L

Cobalt, total µg/L

Fluoride, total mg/L

Lead, total µg/L

Lithium, total µg/L

Mercury, total µg/L

Molybdenum, total µg/L

Radium, total pCi/L

Radium - 226 pCi/L

Radium - 228 pCi/L

Selenium, total µg/L

Thallium, total µg/L

Water Elevation

Water elevation Feet MSL

W-106

12/28/2015

151228-X01

W-106

3/18/2016

160317-X06

W-106

6/16/2016

160615-X06

W-106

9/14/2016

160915-X06

W-106

12/14/2016

161215-X06

W-106

1/27/2017

170127-X06

W-106

3/23/2017

170323-X06

W-106

6/28/2017

170628-X06

< 20 < 20 < 10 < 10 < 10 17 19.6 < 10 

67700 68850 66790 63800 67800 70900 71800 67300 

7.4 7.3 7.9 6.7 6.9 7.1 7.3 7.4 

< 0.20 < 0.2 0.21 < 0.2 < 0.1 0.17 < 0.1 < 0.1 

7.21 7.43 7.51 7.33 7.43 7.43 7.4 7.21 

17.3 18 17.6 16.8 16.9 18.5 17.37 16.3 

319 340 393 327 326 343 338 398 

< 7.95 < 7.95 < 0.762 < 0.762 < 0.762 0.16 < 0.762 < 0.762 

0.25 < 1 < 0.746 < 0.746 < 0.746 0.2 < 0.746 < 0.746 

35.5 34.09 37.46 34.6 35.3 36 35.1 36.1 

< 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 < 0.28 

< 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 < 0.39 

1.42 1.21 1.39 1.26 1.41 1.68 1.3 1.12 

< 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 < 1.9 

< 0.20 < 0.2 0.21 < 0.2 < 0.1 0.17 < 0.1 < 0.1 

< 4.74 < 4.74 < 0.89 < 0.89 < 0.89 0.21 < 0.89 < 0.89 

1.4 1.3 1.4 1.5 1.5 1.4 1.5 1.6 

< 0.10 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

< 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 < 1.3 

0.501 0.564 0.86 0.731 0.512 0.799 0.1584 0.847 

0.1 -0.318 0.321 -0.16 0.0768 0.323 0.155 0.407 

0.501 0.882 0.539 0.891 0.435 0.476 0.0034 0.44 

0.44 < 2 < 1.19 < 1.19 < 1.19 0.7 < 1.19 < 1.19 

<0.018 < 2 < 0.78 < 0.78 < 0.78 0.27 < 0.78 < 0.78 

772.82 772.82 772.96 773.06 772.94 773 773.05 773.44 
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Table A-1

Summary of Baseline Groundwater Monitoring

Dairyland Power Cooperative - Off-site Disposal Facility, Phase IV Landfill

Buffalo County, Wisconsin

PARAMETER UNITS

Appendix III

Boron, total µg/L

Calcium, total µg/L

Chloride, total mg/L

Fluoride, total mg/L

pH, field SU

Sulfate mg/L

Total Dissolved Solids (TDS) mg/L

Appendix IV

Antimony, total µg/L

Arsenic, total µg/L

Barium, total µg/L

Beryllium, total µg/L

Cadmium, total µg/L

Chromium, total µg/L

Cobalt, total µg/L

Fluoride, total mg/L

Lead, total µg/L

Lithium, total µg/L

Mercury, total µg/L

Molybdenum, total µg/L

Radium, total pCi/L

Radium - 226 pCi/L

Radium - 228 pCi/L

Selenium, total µg/L

Thallium, total µg/L

Water Elevation

Water elevation Feet MSL

W-107

9/23/2015

150925-X13

W-107

12/11/2015

151211-X13

W-107

3/17/2016

160317-X07

W-107

6/15/2016

160615-X07

W-107

9/14/2016

160915-X07

W-107

12/14/2016

161215-X07

W-107

3/22/2017

170323-X07

W-107

6/27/2017

170628-X07

< 20 < 20 < 20 < 10 < 10 < 10 12.3 < 10 

61700 75300 72640 72780 69400 72900 76300 73800 

7.7 10.3 10.5 10.7 9.4 10.5 11.1 11.6 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

7.7 7.35 7.32 7.49 7.18 6.9 7.16 7.43 

16.9 20.6 19.5 18.7 19 17.9 18.93 17.3 

335 341 351 422 313 355 370 459 

< 7.95 < 7.95 < 7.95 < 0.762 < 0.762 < 0.762 < 0.762 < 0.762 

< 1 < 1 < 1 < 0.746 < 0.746 < 0.746 < 0.746 < 0.746 

35.1 44.9 41.11 36.57 42.4 41.4 42.9 46.1 

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.28 < 0.28 < 0.28 

< 0.38 < 0.38 < 0.38 < 0.38 < 0.38 < 0.39 < 0.39 < 0.39 

1.51 2.2 1.505 1.55 1.39 1.51 1.43 1.24 

< 2.9 < 2.9 < 2.9 < 2.9 < 2.9 < 1.9 < 1.9 < 1.9 

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.1 < 0.1 < 0.1 

< 4.74 < 4.74 < 4.74 < 0.89 < 0.89 < 0.89 < 0.89 < 0.89 

1.7 1.8 1.5 1.7 1.7 1.7 1.7 1.6 

< 0.1 < 0.1 < 0.1 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 

< 2.69 < 2.69 < 2.69 < 2.69 < 2.69 < 1.3 < 1.3 < 1.3 

0.935 0.636 0.909 0.21 0.998 0.106 0.615 1.038 

-0.029 0.069 -0.087 < 0 -0.082 -0.078 0.056 0.519 

0.964 0.567 0.996 0.21 1.08 0.184 0.559 0.519 

< 2 < 2 < 2 < 1.19 < 1.19 < 1.19 < 1.19 < 1.19 

< 2 < 2 < 2 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 

831 830.82 830.76 830.88 831.01 830.95 831.03 831.49
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Introduction 

This Environmental Sampling and Analysis Plan (ESAP) describes the methods for monitoring 
site conditions and for sampling the monitoring devices at the Dairyland Power Cooperative (DPC) 
Phase IV disposal area.  This ESAP has been prepared in accordance with the requirements of 
ss. NR 514.06(7)(a), NR 507.16, and NR 140.16.  Samples will be collected and analyzed in 
accordance with this ESAP and with NR 507.17. A certified laboratory (NR 149) will perform 
chemical analyses following the approved methods listed in this ESAP.  Figure 1 presents an 
11 inch by 17-inch map showing monitoring locations.  Attachment 1 includes a Well Information 
Form. 

Three basic types of data will be collected during implementation of the ESAP as follows: 

• Chemical data derived from samples collected from the various media 
• Fluid levels 
• Fluid extraction volumes 

The environmental media to be monitored are as follows: 

• Groundwater  
• Surface water/Sedimentation basin outfalls 
• Leachate 
• Air 

DPC sampling personnel will keep and use this ESAP as an independent document (separate 
from the Plan of Operation or its subsequent modifications).  The sampling plan will be followed 
unless the Wisconsin Department of Natural Resources (WDNR) is notified of, and concurs with, 
modifications.  Written documentation of the approved changes will be submitted to the WDNR. 
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1.0 Landfill Monitoring Systems 

The design of the DPC Phase IV disposal facility incorporates several different monitoring 
systems in accordance with ch. NR 507.  The landfill monitoring systems are discussed in the 
following subsections.  Specific procedures for purging, sampling, and quality assurance/quality 
control (QA/QC) are provided in other sections of this ESAP.  The monitoring program is 
summarized in Table 1. 

1.1 Detection Groundwater Monitoring 

Detection groundwater monitoring will be conducted at the DPC Phase IV ash disposal facility in 
accordance with s. NR 507.19.  Figure 1 shows the monitoring wells included in the detection 
groundwater monitoring program.  The wells designated with no “A” or “B” suffix are water table 
wells.  The monitoring wells with the “A” or “B” suffix are piezometers.  Monitoring wells with an 
“R” suffix are replacement wells. 

Groundwater beneath the site flows to the south.  Therefore, monitoring wells completed to the 
northwest, north, and northeast of the Phase IV facility (W-42, P-42A, P-42B, W-107, W-101, 
W-101A, W-102R, and W-102AR) will function as upgradient monitoring points.  Wells W-104, 
W-104A, W-105, W-100R, W-100AR, and W-106 are downgradient monitoring points.  Seven of 
these wells (W-100AR, W-100R, W-101, W-102R, W-105, W-106, and W-107) are designated for 
the coal combustion residual (CCR) monitoring program under NR 507.15(3).  The detection 
monitoring program includes wells completed in both the unconsolidated sand and silty sand and 
within the sandstone bedrock.  A detailed description of geologic units can be found in the 
Feasibility Report (RMT, 1997). 

Non-CCR wells will be sampled on a semiannual basis (in March and September) for the 
parameters listed in NR 507, Appendix I, Table 2 for solid waste landfills accepting fly or bottom 
ash.  The CCR wells will be sampled on a semiannual basis (in March and September) for the 
parameters listed in ch. NR 507, Appendix I, Table 1A for CCR wells at CCR Landfills.  Wells and 
parameters for detection monitoring are summarized in Table 1.  Results will be reported in 
accordance with ch. NR 507 including submittal of sampling results and water elevation data 
within 60 days of the end of the sampling period per s. NR 507.26, and preparation of an annual 
groundwater monitoring and corrective action report for CCR wells in accordance with 
s. NR 507.15(3)(m).   

1.2 Leachate Monitoring 

Leachate collected at the leachate tank will be monitored on a semiannual (March/September) 
basis for the parameters listed in Table 1, which is consistent with ch. NR 507, Appendix I, Table 4 
for landfills accepting fly or bottom ash.  The leachate tank will be sampled annually for 
semivolatile organic compounds (ch. NR 507, Appendix IV).   

DPC will maintain records of leachate pumped.  Leachate analytical results, volumes, and 
elevations will be reported to the WDNR on a semiannual basis.  Results will be reported in 
accordance with ch. NR 507. 
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Table 1: Environmental Monitoring Program 
Dairyland Power Cooperative 
Phase IV Ash Disposal Area 

Sample Points Frequency Parameters 
Groundwater 
Non-CCR Wells:  
W-42, P-42A, P-42B, W-101A, 
W-102AR, W-104, W-104A, PW-2 

Semiannually 
(March, September) 

NR 507, Appendix I, Table 2: 
Groundwater elevation, field 
temperature, field conductivity (at 
25°C), field pH, alkalinity, dissolved 
boron, hardness, sulfate; plus 
dissolved selenium 

CCR Wells:  
W-100R, W-100AR, W-101, 
W-102R, W-105, W-106, and 
W-107, one MS/MSD 

Semiannually 
(March, September) 

NR 507, Appendix I, Table 1A: 
Groundwater elevation, field 
temperature, field conductivity (at 
25°C), field pH, alkalinity, total boron, 
calcium, chloride, fluoride, hardness, 
total dissolved solids (TDS), sulfate; 
plus dissolved selenium 

Leachate 
Leachate tank Semiannually 

(March, September) 
BOD5, field conductivity at 25°C, field 
pH, alkalinity, boron, cadmium, 
chloride, hardness, iron, lead, 
manganese, mercury, selenium, 
sulfate, total suspended solids, 
antimony, beryllium, cobalt, fluoride, 
lithium, molybdenum, Ra226 and 
Ra228 combined, thallium 

 Annually Semivolatile organic compounds 
(NR 507, Appendix IV) 

Leachate collection tank Monthly Monthly volume records shall be 
maintained (reported semiannually) 

Leachate head wells:  LH1, LH2, 
LH3, LH4, LH5, LH6, LH7, LH8 

Monthly Leachate level elevation during 
operation (reported semiannually) 

Surface Water 
Sedimentation basins and 
retention pond 

Semiannually 
(March, September) 

Sediment buildup 

Staff gauges:  SG1, SG2 Semiannually 
(March, September) 

Surface water elevation 

Outfall 001, Outfall 002 Semiannually 
(March, September) 

Visual turbidity, field temperature, 
field conductivity at 25°C, alkalinity, 
boron, field pH, hardness, selenium, 
sulfate 

Prepared by:  COB, 7/00 
Checked by:  CCS, 9/19/00 
Updated by: S. Sellwood, 12/21/2022 
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1.3 Surface Water Monitoring 

Two sedimentation basins are proposed to be constructed at the Phase IV facility, with 
Sedimentation Basin 1 currently constructed as of January 2023.  Surface water in the 
sedimentation basins will be sampled in accordance with the requirements set forth in 
s. NR 507.23 and s. 507.26(3) and analyzed for the parameters listed in Table 1 when water is 
present at the outfall.  Surface water monitoring procedures are discussed in Subsection 3.2.  
Results will be reported in accordance with ch. NR 507. 

1.4 Settlement Monitoring 

Because fly ash and bottom ash, which are disposed after adding moisture, do not experience 
significant settlement following placement, no settlement monitoring is planned for the Phase IV 
disposal area.  Annual airspace surveys are conducted. 

 

 



 
 
 

Dairyland Power Cooperative  Final    January 2023 
Environmental Sampling and Analysis Plan 4 
Alma Offsite Disposal Facility, Phase IV Landfill 
\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\R4698880001-005_Env Sampling Plan.docx 

2.0 Baseline Groundwater Sampling 

Baseline groundwater quality was established for monitoring wells at the Phase IV facility and 
presented in the Plan of Operation (RMT, 2000).  Preventive action limits (PALs) and alternative 
concentration limits (ACLs) were subsequently proposed for replacement monitoring wells in May 
2006 (RMT, 2006).  PALs for indicator parameters and ACLs were included in the Conditional 
Plan of Operation Approval (WDNR, 2001) and a WDNR approval letter dated September 22, 
2006 (WDNR, 2006).  

Additional baseline groundwater monitoring for the seven CCR monitoring wells was conducted 
between September 2015 and June 2017.  Baseline monitoring in 2015 through 2017 included 
parameters listed in ch. NR 507 Appendix I, Tables 1A and 3, except for alkalinity, hardness, 
nitrate+nitrite-N, copper, manganese, silver, zinc, field conductivity, and field temperature.  
Previous site sampling included alkalinity, hardness, nitrate+nitrite-N, and field conductivity.  DPC 
is in the process of completing the required baseline groundwater monitoring for copper, 
manganese, silver, zinc, and field temperature in the CCR wells.  When eight rounds of these 
parameters have been collected, the data will be evaluated and used to calculate PALs and ACLs 
where needed.  These ACLs and PALs, as needed, will be provided in an addendum to the 
February 2023 Plan Modification.  Metals concentrations in CCR wells are measured as total 
recoverable metals (i.e., samples for metals are not field-filtered). 

Baseline groundwater quality will be established at new or replacement wells in accordance with 
ss. NR 507.18(4) and (5), unless the requirement for baseline groundwater quality is waived by 
the WDNR. 
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3.0 Sample Collection 

This section presents specific written procedures for collecting groundwater, surface water, and 
leachate samples.  It includes details on taking field measurements, purging monitoring wells, and 
obtaining samples in accordance with ss. NR 507.16(1)(c)(d) and (e).  Samples will be collected 
during the months of March and September.  The wells will generally be sampled from upgradient 
to downgradient.  If wells are determined to be impacted by regulated or other activities, impacted 
wells shall be sampled after unimpacted wells have been sampled. 

3.1 Field Procedures for Groundwater Sampling  

Figure 1 shows groundwater sample locations, sampling frequencies, and parameters. 

3.1.1 Groundwater Monitoring Well Maintenance 

In order to assess problems and possible damage to the monitoring wells, field technicians will 
visually inspect wells at the time of sampling.  Wells will be inspected for the following items: 

• Protective casing condition 
• Protective casing cap condition 
• Casing lock condition 
• Well cap condition 
• Concrete seal condition 
• Visual damage to well 

DPC field technicians will provide a written inspection report if repair action is needed. 

3.1.2 Static Water Level Measurement 

Static water levels will be measured in each well prior to purging each time groundwater is 
sampled.  All groundwater level measurements will be made using a reference point established 
on the well casing.  The reference point will be the highest point of the PVC well casing.  A battery-
operated water level indicator will be the primary device for water level measurements.  The 
indicator is a self-contained transistorized instrument equipped with a cable and sensor that 
activates a buzzer and a light when it contacts the water.  The depth to water is read from 
permanent 0.01-foot increment markings on the cable. 

In case of instrument failure, depth to groundwater will be measured by a plopper tape that is a 
bell- or cup-shaped weight attached to a nylon-coated stainless-steel measuring tape.  When 
lowered into the well, a “plopping” or “popping” sound is made when the weight strikes the surface 
of the water.  An accurate reading can be determined by lifting and lowering the weight in short 
strokes, and reading the tape when the weight just strikes the water.  Depth to water will be 
recorded to the nearest 0.01 foot.   

In order to prevent cross-contamination between wells, the water level measuring device will be 
decontaminated between each well by rinsing first with a soapy water solution and then with 
distilled water. 
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In accordance with s. NR 507.15(3)(h), groundwater elevations in wells that monitor the same 
CCR landfill will be measured within a timeframe short enough to avoid temporal variations in 
groundwater flow that could preclude accurate determination of groundwater flow rate and 
direction. 

3.1.3 Purging of Wells 

The monitoring wells will be purged by removing stagnant water so that the samples collected are 
fresh formation water.  Purging will be accomplished using a QED® MicroPurge pump and 
controller or similar submersible pump and a YSI® Pro DSS or equivalent multiparameter meter 
equipped with a flow-through cell.  Wells will be purged at a rate of less than a half-liter per minute.  
Purging will continue until stable conditions are reached, as shown by three consecutive readings 
taken 2 minutes apart, for the following parameters: 

• Dissolved oxygen (± 0.2 mg/L) 
• pH (± 0.1 pH unit) 
• Conductivity (± 10 percent) 
• Temperature (± 0.1°C) 

Purging and sampling data will be recorded on a groundwater sampling form (Attachment 2).  In 
accordance with s. NR 507.26, DPC will inform the department of any CCR well that purges dry, 
is damaged or obstructed, or in any way is rendered such that a sample is unable to be collected 
from the well during a scheduled sampling event.  In such case, DPC will propose actions to 
correct the problem prior to the next sampling event. 

3.1.4 Sampling and Data Collection at Each Well 

Samples will be collected immediately after purging.  If the well is purged dry, then the sample 
will be collected when the well has sufficiently recovered (approximately 4 hours).  The procedure 
for sampling the monitoring wells is as follows: 

• Prepare bottles by labeling with the well number, the date, the name of the sampler, and 
the time of day at which the sample is collected. 

• Collect samples using the QED® MicroPurge pump and controller or equivalent. 
• Collect samples for field measurements. 
• Fill unfiltered bottles first. 
• After filling unfiltered bottles, collect samples to be filtered, if any, using the filtering device. 

A log of meter calibrations and checks will be maintained during each sampling event.   

3.1.5 Field-filtering 

Samples from the CCR wells collected to meet the requirements of the CCR program will not be 
field-filtered.  If field-filtering is required for samples from non-CCR wells or non-CCR parameters 
at CCR wells, it will be performed using a vacuum pump (electric or hand-operated), a magnetic 
filter holder, a 1,000-mL nalgene or polypropylene filter flask, and cellulose nitrate 0.45 micron 
filter paper. 
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3.1.6 Equipment Cleaning Procedure Between Sampling Events 

All equipment used for sampling that is not dedicated or discarded after use (meters, flow cell, 
and water level measuring devices, etc.) is decontaminated after the sampling event using the 
following methods: 

• Prepare a soapy water bath using laboratory-grade detergent (Alconox). 
• Unwind water level measuring devices, soak in soapy water, and wipe clean with a cloth. 
• Rinse all equipment with deionized water (ASTM Type II). 
• Dry equipment. 
• Seal dry equipment in polypropylene plastic to prevent contamination. 

3.1.7 Equipment Cleaning Procedure Between Monitoring Wells 

The procedure to be followed for cleaning water level indicators and nylon-clad steel tapes in the 
field between wells is as follows: 

• Rinse equipment with soapy water. 
• Rinse equipment with deionized water (ASTM Type II). 

3.1.8 Sample Preservation Methods 

The preservation methods for the parameters to be analyzed are listed in Table 2 below.  Each 
of the bottles will contain a premeasured volume of preservative, as needed. 

Samples will be analyzed at a laboratory certified in Wisconsin in accordance with ch. NR 149. 

3.1.9 Chain-of-Custody Guidelines 

A Chain-of-Custody Record provides a written record of sample bottle possession and 
transference.  The guidelines for the Chain-of-Custody Record to be used by sampling and 
laboratory personnel to ensure proper tracking are outlined below.  An example of a typical Chain-
of-Custody Record is included as Attachment 3. 
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Table 2: Sample Preservation and Analysis Methods 

Parameter 
Bottle  

Material Preservative 
Holding  

Time 
Laboratory  
Methods 

Groundwater, Surface Water, and Leachate 
Alkalinity Polyethylene None 14 days SM 2320B 
Chemical oxygen demand 
(COD) 

Polyethylene Sulfuric acid 28 days EPA 410.4 

Chloride, fluoride, and 
sulfate 

Polyethylene None 28 days EPA 300.0 

Boron and calcium Polyethylene Nitric acid 6 months 6020B/6010D 

Hardness Polyethylene Nitric acid 6 months 6020B/6010D/  
SM 2340B 

Selenium Polyethylene Nitric acid 6 months 6020B 
Total dissolved solids 
(TDS) 

Polyethylene None 7 days SM 2540C 

Leachate Only 
BOD5 Polyethylene None 48 hours SM 5210B 
Total suspended solids 
(TSS) 

Polyethylene None 7 days SM 2540D 

Cadmium, antimony, and 
thallium  

Polyethylene Nitric acid 6 months 6020B 

Iron, lead, manganese, 
beryllium, cobalt, lithium, 
and molybdenum 

Polyethylene Nitric acid 6 months 6020B/6010D 

Mercury Polyethylene Nitric acid 28 days 7470/1631E 
Radium226 + Radium228 Polyethylene None/Nitric acid 5 days/ 

6 months 
903.1, 904.0 

Semivolatile organic 
compounds 

Glass None 7 days EPA 8270E 
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3.1.10 Sample Shipment Methods 

3.1.10.1 Time Period 

At the completion of the sampling event, DPC personnel will ship samples to the laboratory via 
commercial shipping service or courier.  Sample shipping will be coordinated to ensure that 
holding times (Table 2) of the analyses are met. 

3.1.10.2 Handling 

1. Samples will be iced to 4°C and contained in coolers for transport to the laboratory as 
soon as possible. 

2. Transport will be by commercial shipping service or courier service. 
3. Samples will be transported in coolers. 
4. Sample packaging will include the following: 

— Fill the cooler with ice. 
— Tape the drain on the cooler shut, and wrap the cooler completely with tape in two 

locations. 
— Place address labels on the cooler. 

3.1.10.3 Sample Bottle Labels 

Each sample bottle will be labeled so that the analytical laboratory has the following information: 

• Collector’s name or initials 
• Sample date and time 
• Sample source/identification 
• Sample preservatives 
• Whether or not the sample was field-filtered 

All labels are color-coded to indicate the type of preservative in the bottle (e.g., red - nitric acid, 
yellow - sulfuric acid, blue - no preservative). 

3.1.10.4 Transport Container Labels 

Labels for the transport containers will be addressed to the selected laboratory. 

3.2 Surface Water Sampling Field Procedures 

3.2.1 Static Water Level Measurement 

Static water levels will be measured at each sampling point by reading the staff gauge to the 
nearest 0.05 foot.  Surface water sampling points are shown on Figure 1. 
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3.2.2 Sampling and Data Collection 

The samples will be collected with a clean, stainless-steel ladle near the outlet of the 
sedimentation basins with the opening facing upstream (flowing condition).  All bottles will be filled 
prior to taking a sample for performing field measurements.  Field measurements will be 
performed with the YSI® Pro DSS or equivalent measuring equipment.  Surface water samples 
will not be filtered. 

3.2.3 Sample Preservation 

The preservation methods for the parameters to be analyzed are identical to those for 
groundwater samples (see Table 2).   

3.2.4 Chain-of-Custody Guidelines 

The chain-of-custody procedures are identical to those for groundwater samples (see 
Subsection 3.1.9). 

3.2.5 Sample Shipment Method 

The sample shipment method for surface water samples is identical to that described for 
groundwater samples (see Subsection 3.1.10). 

3.3 Leachate Monitoring 

Leachate levels will be measured monthly at the leachate head wells, and leachate samples will 
be collected semiannually at the leachate tank.  Leachate head will be measured in the leachate 
head wells using a dedicated calibrated transducer.  The transducer will be located within the 
screened interval of the head well and referenced to mean sea level.  Leachate samples will be 
obtained from the leachate tank using a dedicated bailer.  The leachate tank will not be purged 
prior to obtaining samples.  The samples will be treated and analyzed as described for 
groundwater samples.  Leachate samples will not be filtered.  Collected and recirculated leachate 
volumes will be recorded monthly using flow meters.  The volume of leachate that is recirculated 
will be recorded separately. 

3.4 Air Monitoring 

In accordance with communication with the WDNR, no air monitoring is required for this site (see 
Subsection 3.15 of the October 2000 POO). 
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4.0 Quality Assurance/Quality Control Procedures (QA/QC) 

Field QA/QC samples are used to evaluate two primary areas of quality control.  Sample 
contamination that may occur in the field and/or during shipping is monitored in the trip blank(s) 
and the equipment or rinsate blank(s).  Field duplicate samples and matrix spike/matrix spike 
duplicate samples are used to evaluate precision and bias of the sampling and analytical 
procedures.  A general description of each of these follows. 

4.1 Trip Blanks 

Trip blank samples are prepared in the laboratory by filling the appropriate clean sample 
container(s) with reagent-grade water and adding any applicable chemical preservative.  The 
containers are labeled “Trip Blank.”  Trip blanks are shipped from the laboratory in the cooler to 
the field and back to the laboratory along with the other samples for that parameter for a given 
sampling event.  The trip blanks are analyzed to identify contamination that may occur from the 
containers, coolers, cleaning procedures, or chemical preservatives used.  Trip blanks are used 
and analyzed at a frequency of at least one for each sampling event that includes analysis of 
samples for VOCs.  Because VOCs are not part of the analytical program, trip blanks will not be 
analyzed. 

4.2 Equipment (Rinsate) Blank 

Equipment or rinsate blanks are prepared in the field immediately following decontamination of 
nondedicated field equipment used for purging or sampling.  Following decontamination, reagent-
grade water is passed through the equipment using the same procedures followed in collecting a 
groundwater sample.  The equipment blank confirms proper field decontamination procedures.  
Therefore, one equipment blank will be collected in association with each surface water sampling 
event, and one equipment blank will be collected in association with each groundwater sampling 
event if non-dedicated and/or non-disposal field sampling equipment is used.  Sampling typically 
utilizes dedicated and disposable equipment; therefore equipment blanks will not typically be 
collected. 

4.3 Field Duplicate 

Field duplicate samples are an extra set of samples collected at a routine monitoring point and 
labeled as “Duplicate.”  These are two separate samples collected from the same source, stored 
in separate containers, and analyzed independently.  The samples shall be collected in proper 
alternating order for the sample point and field duplicate for each parameter (e.g., first collect 
metals sample, then duplicate metals sample, and so on).  Field duplicates document the 
precision of the sampling and analytical process.  Field duplicates may be collected, and analyzed 
semiannually if data discrepancies or QA/QC issues are occurring. 

4.4 Matrix Spike / Matrix Spike Duplicate 

Matrix spike and matrix spike duplicate samples are collected in the same manner as field 
duplicates, but a sufficient volume is collected to perform both matrix spike and matrix spike 
duplicate analyses (triple sample volume total).  To conduct a matrix spike analysis, a known 
amount of a target analyte is added to the sample at the laboratory prior to laboratory sample 
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preparation and analysis.  The matrix spike is used to evaluate the bias of a method in a given 
sample matrix. 

Matrix spike duplicate samples are intra-laboratory split samples spiked with identical 
concentrations of target analytes.  The spiking occurs at the laboratory prior to laboratory sample 
preparation and analysis.  Matrix spike duplicate samples are used to evaluate the precision and 
bias of a method in a given sample matrix.  One matrix spike/matrix spike duplicate for 
groundwater (all parameters) will be collected during each semiannual monitoring round. 
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5.0 Record Keeping 

5.1 Field Logs 

Field notes must be completely and accurately prepared to become a part of the final report for a 
monitoring event.  Field information will be recorded on groundwater sampling forms (Attachment 
2) or equivalent.  Field logs will be available to the WDNR upon request. 

5.2 Chain-of-Custody Procedures 

Proper chain-of-custody procedures are necessary to document the integrity of the samples and 
the condition of the samples upon receipt at the laboratory.  The sample collector will fill in all 
applicable sections of the Chain-of-Custody Record and forward the original, along with the 
respective sample(s), to the laboratory.  Upon receipt at the laboratory, the DPC sampling 
coordinator will complete the Chain-of-Custody Record, make a copy for his/her records, and 
make the original form a part of the final analytical report. 

5.3 Labeling 

Sample containers will be labeled to prevent misidentification.  The following will be recorded on 
an adhesive label on each sample container.  Data will be recorded using a waterproof pen: 

• Collector’s name or initials 
• Sample date and time 
• Sample source/identification 
• Sample preservatives 
• Whether or not the sample was field-filtered 
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6.0 Sampling, Analysis, and Laboratory Requirements 

Samples will be obtained and analyzed in accordance with the approved sampling plan and with 
the requirements of NR 507.17.  Sampling methods are further described in Section 3.  All 
chemical analyses will be conducted by a laboratory certified under s. 144.95, Stats., and NR 149 
for that test category, in accordance with NR 507.17(5).  Samples will be analyzed for the 
parameters listed in Table 1. 
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7.0 Reporting 

The results of environmental monitoring will be submitted to the WDNR within 60 days of the end 
of the sampling period, in accordance with NR 507.  Sampling data will be submitted in an 
electronic format, and will include the information required by NR 507.26(3)(b).  The WDNR will 
be notified of values that have attained or exceeded the groundwater standards, in accordance 
with NR 507.30.  The owner or operator of the CCR landfill shall determine the rate and direction 
of groundwater flow each time groundwater is sampled and include the results in the report to the 
WDNR within 60 days of the end of the sampling period.  

In addition, an annual groundwater monitoring and corrective action report in accordance with 
NR 507.15(3)(m) will be prepared and submitted by January 31 of the year following the calendar 
year in which the groundwater monitoring system is approved by the department, and annually 
thereafter.  The annual groundwater monitoring and corrective action report will be placed in the 
written operating record and posted on a publicly accessible internet site in accordance with 
NR 506.17 (2) and (3).  In accordance with NR 507.15(3)(m) the annual groundwater monitoring 
and corrective action report will document the status of the groundwater monitoring and any 
corrective action implemented at the CCR landfill, summarize key actions completed, describe 
any problems encountered, discuss actions to resolve the problems, and project key activities for 
the upcoming year.  The report will include, at a minimum, the information specified in 
NR 507.15(3)(m)1. through 5. 
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8.0 Groundwater Standards 

8.1 Calculation of Groundwater Standards 

The site-specific Preventive Action Limits (PALs) and Alternative Concentration Limits (ACLs) 
have been calculated or will be calculated following completion of remaining baseline sampling.  
PALs and ACLs were computed in accordance with NR 507.27.  PALs and ACLs for any 
replacement wells will be established following the first eight rounds of detection monitoring after 
installation. 

8.2 Evaluation of Groundwater Standard Exceedances 

Exceedances of PALs and ACLs will be determined in accordance with NR 507.28.  If a false 
reading is suspected, the WDNR will be notified of the intent to either begin assessment 
monitoring or determine that a false exceedance has occurred.  The statement of intent will be 
submitted with the notification required in NR 507.30(1).  The written demonstration of false 
exceedance will be included with the next monitoring round. 

8.3 Exemptions to Groundwater Standards 

Any groundwater exemption requests will be made in accordance with NR 507.29, NR 140.28, 
and NR 500.08(4).  Exemption requests will be made in writing to the WDNR.  Requests will 
include a list of the specific wells and parameters for which an exemption is being requested, 
proposed ACLs, calculations in accordance with NR 507.27, and a discussion of how the criteria 
listed in NR 140.28(2), (3), or (4) are met. 

8.4 Notification and Response to Attainment or Exceedance of Standards 

In accordance with NR 507.30, the WDNR will be notified in writing if any groundwater monitoring 
well value exceeds or attains a groundwater standard.  Per NR 507.15(3)(L)(4), the horizontal 
distance for the design management zone for a CCR landfill is zero feet from the waste boundary 
and may not be expanded by the department.  The waste boundary includes the horizontal space 
taken up by any liner, dike, or barrier designed to contain CCR waste.  Therefore, the point of 
standards application to determine if a value exceeds or attains a standard is any point where 
groundwater is monitored.  

The notification will specify the parameters for which standards have been attained or exceeded 
and the well(s) at which the standard was attained or exceeded.  The written notification will 
provide a preliminary analysis of the cause and significance of each concentration in accordance 
with NR 140.24(1)(a) or NR 140.26(1)(a).  The sampling results and two copies of the notification 
will be submitted to the WDNR within 60 days from the end of the sampling period. 

Responses to groundwater exceedances will be in accordance with NR 508, including 
establishment of an assessment monitoring program in accordance with NR 508.06 unless the 
exceedance is determined by the WDNR to be from a source other than the CCR landfill, the 
result of a sampling error, or natural variation. 
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Attachment 1: Well Information Form 

 



State of Wisconsin GROUNDWATER WELL INFORMATION FORM
Department of Natural Resources Chapter 281 and 289, Wis. Stats.

Form 4400-89 Rev. 7-98
Facility Name Facility ID Number License, Permit or Monitoring No. Date Completed By (Name and Firm)

Dairyland Power Cooperative 606009360 4126 21-Aug-00  Craig Bartholomew, 8/00; QC'd by Rob Hafemeister, 8/00; updated by Mike Dickey 6/13/01
WI DNR Dir. Well Casing Elevation Reference Depths
Unique
Well Well Name

Well ID 
Numbe

Well 
Location

N
E

S
W

Date 
Establishe Diam. Type

Top of 
Well Casing

Ground 
Surface MSL 

Site 
Datum

Screen 
Top

Initial 
Groundwater

Well
Depth

Screen 
Length

Well 
Type

Well 
Status

Enf.
Stds.

Grad-
ient

Distance
to Waste

(√) (√) (bgs) (btoc) (bgs)

Station 1 001 171440 X 8/24/81 4 PVC 837.22 835.7 X 34 31.6 44 10 OW Aband Y U Within(1)

1508460 X

Station 2 002 170730 X 9/18/81 4 PVC 827.12 825.6 X 37 34.1 47 10 OW Aband Y U Within(1)

1508940 X

W42 017 172168.72 X 10/19/94 2 PVC 837.93 836.0 X 46.5 51.5 56.5 10 OW Y S Within(1)

1476924.64 X

P42A 018 172166.81 X 9/10/79 2 PVC 838.90 835.3 X 64.9 51.4 69.9 5 PZ Y S Within(1)

1476933.9 X

P42B 019 172159.42 X 9/11/79 2 PVC 838.30 835.1 X 81.8 51.4 84.8 3 PZ Y S Within(1)

1476925.25 X

W43 020 171828.38 X 8/29/79 2 PVC 817.70 814.7 X 54 42.8 64 10 OW Aband Y D Within(1)

1477672.25 X

W100 021 171345.3 X 10/25/94 2 PVC 794.52 792.2 X 60.5 65.3 70.5 10 OW Aband Y D 20' S

1477166.2 X

W101 023 172654.5 X 11/2/94 2 PVC 925.83 923.2 X 107 112.5 122 15 OW Y U 200' NE

1477721 X

W101A 024 172652 X 10/27/95 2 PVC 925.53 923.1 X 146 112.5 151.0 5 PZ Y U 190' NE

1477729 X

W102 025 172046.6 X 10/18/94 2 PVC 838.02 836.1 X 25 30.2 35 10 OW Aband Y S Within(1)

1478190.2 X

W102A 026 172041.8 X 10/18/96 2 PVC 837.45 835.7 X 50 30.4 55 5 PZ Aband Y S Within(1)

1478191.2 X
Location Coordinates Are: Grid Origin Location:   (Check if estimated:       ) Remarks:

bgs = below ground surface; btoc = below top of casing.

Lat. ____ ° _____' ________" Long. ____ ° _____' ____ __"  or (1)  To be abandoned during landfill construction - spring 2000.
St. Plane                           ft. N.                            ft. E.   S/C/N Zone

Completion of this form is mandatory under s. NR 507.14 and NR 110.25 Wis. Adm. Code.  Failure to file this form may result in forfeiture of not less than $10 nor more than $5,000 for each day of violation.  Personally identifiable information 
provided is intended to be used by the Department for the purposes related to the waste management program.
State of Wisconsin GROUNDWATER WELL INFORMATION FORM
Department of Natural Resources Chapter 281 and 289, Wis. Stats.

Form 4400-89 Rev. 7-98

State Plane Coordinate Local Grid System
Northern
Central
Southern
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Facility Name Facility ID Number License, Permit or Monitoring No. Date Completed By (Name and Firm)
Dairyland Power Cooperative 606009360 4126 21-Aug-00 Dan Reid - RMT, Inc.; updated by Craig Bartholomew, 8/00; QC'd by Rob Hafemeister, 8/00

WI DNR Dir. Well Casing Elevation Reference Depths
Unique
Well 
No. Well Name

Well ID 
Numbe

r
Well 

Location
N
E

S
W

Date 
Establishe

d Diam. Type
Top of 

Well Casing
Ground 
Surface MSL 

Site 
Datum

Screen 
Top

Initial 
Groundwater

Well
Depth

Screen 
Length

Well 
Type

Well 
Status

Enf.
Stds.

Grad-
ient

Distance
to Waste

(√) (√) (bgs) (btoc) (bgs)
W100A 022 171357 X 10/27/95 2 PVC 795.31 792.9 X 95 82.9 100 5 PZ Aband Y D 18' S

1477172 X
W104 027 171542 X 11/14/95 2 PVC 845.79 843.3 X 75 87.2 90 15 OW Y S/U 120' SE

1477713 X
W104A 028 171546 X 11/13/95 2 PVC 845.14 843.1 X 109 100.25 114 5 PZ Y S/U 110' SE

1477718 X
W105 029 171180 X 11/3/95 2 PVC 821.21 818.3 X 79 88.45 94 15 OW Y S/U 127' SE

1477404 X
W106 030 171530 X 11/7/95 2 PVC 850.84 848.3 X 72 79.5 82 10 OW Y S/U 80' W

1476837 X
W107 031 173527.44 X 5/1/97 2 PVC 908.29 906.2 X 69 77.4 84 15 OW Y U 190' N

1477214.99 X
PW01 032 170430 X 8/24/81 10 STL 67 410 NA Aband Y D 260' SE

1477100 X
JQ894 W100R 40 171197.15 X 5/17/01 2 PVC 784.38 781.4 X 75 15 OW Y D 135' NE

1477195.77 X
JQ893 W100AR 42 171202.48 X 5/17/01 2 PVC 784.79 781.4 X 92 10 PZ Y D 135' NE

1477198.28 X
SQ892 W102R 44 172319.04 X 5/17/01 2 PVC 876.1 873.1 X 78 5 OW Y U 90' W

1478318.01 X
SQ891 W102AR 46 172320.77 X 5/17/01 2 PVC 876.1 873.1 X 98 10 PZ Y U 90' W

1478313.97 X

Location Coordinates Are: Grid Origin Location:   (Check if estimated:       ) Remarks:
bgs = below ground surface; btoc = below top of casing.

Lat. ____ ° _____' ________" Long. ____ ° _____' ____ __"  or
St. Plane                           ft. N.                            ft. E.   S/C/N Zone

Completion of this form is mandatory under s. NR 507.14 and NR 110.25 Wis. Adm. Code.  Failure to file this form may result in forfeiture of not less than $10 nor more than $5,000 for each day of violation.  Personally identifiable information 
provided is intended to be used by the Department for the purposes related to the waste management program.

Water 
Supply

State Plane Coordinate Local Grid System
Northern
Central
Southern
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Attachment 2: Example Groundwater Sampling Form 

 



Well Name

LOW-FLOW GROUNDWATER SAMPLING RECORD WiOG
Page_1 of

PROJECT: DAIRYLAND POWER COOPERATIVE DNR WELL 10 No: 30 OATE:

LOCATION: Alma Offsite 04126 WIJWN: WEATHER:

FIELD MONITOR DEVICE: YSI ProDSS PUMP DEVICE: Dedicated Pump TEMPERATURE:

WELL ID. (in): 2-inch SCREEN LENGTH: 10 FIELD REPS:

WATER LEVEL: MEASURING POINT: Top of PVC Casing PUMP INTAKE DEPTH: 62

WELL DEPTH (Log): 64.7 Duplicate: W106

TIME TEMP *00 COND. **TURB DRAW FLOW REMARKS

(24 HR)
DEPTH

(flc) (rng/L) (iS/cm)
pH

- ORP (my) (NTU) DOWN(ft) RATE
Stabilize within> N/A [1-f 105’) 1/ 35’) [+1 u 1] [+/ 10) it! i(JVJ [-1/ U 3] </iYJmL/min Icolor odor commentsl

(if> .5 mg/Il if> 5 NTul

NOTES:
2/43 200 Historical Ranges: pH: 7.15- 7.65 Cond: 560- 570

If three DO readings are c 0.5 mg/I, consider value stabilzed ** If three turbidity values are less than 5 NTU, consider values as stab!ized

(well volume = 3.14 (P11 * radiu? * height of water column] 4 2 in well = 0.163 gal/ft 4 in = 0.653 gal/ft 6 in = 1.469 gal/ft 1 ft3 = 7.48
gal 1 gal = 3.785 L 1L = 0.264 gal 0.5L/min = 0.132 gal/mm
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Attachment 3: Example Chain of Custody Record 

 



Matrix *

Date

GW

GW

GW

GW

GW

GW

GW

GW

Non Conformance(s):

YES   /   NO

Page: 1

of: 1

CHAIN-OF-CUSTODY Analytical Request Document
Submitting a sample via this chain of custody constitutes acknowledgment and acceptance of the Pace Terms and

Conditions found at: https://info.pacelabs.com/hubfs/pas-standard-terms.pdf 

Chain-of-Custody is a LEGAL DOCUMENT - Complete all relevant fields

LAB USE ONLY- Affix Workorder/Login Label Here or List Pace Workorder Number or 

MTJL Log-in Number Here

ALL BOLD OUTLINED AREAS are for LAB USE ONLYCompany: Dairyland Power Cooperative Billing Information: APInvoices@DairylandPower.com

Address: 3251 East Ave. South, LaCrosse, WI 54601
Container Preservative Type ** Lab Project Manager:

U 2Report To: Tad.Schwartzhoff@DairylandPower.com Email To: 
** Preservative Types: (1) nitric acid, (2) sulfuric acid, (3) hydrochloric acid, (4) sodium hydroxide, (5) zinc acetate, 

(6) methanol, (7) sodium bisulfate, (8) sodium thiosulfate, (9) hexane, (A) ascorbic acid, (B) ammonium sulfate, 

(C) ammonium hydroxide, (D) TSP, (U) Unpreserved, (O) Other ______________
Copy To: Site Collection Info/Address: Alma Off Site

Analyses Lab Profile/Line:

1 1 1 1 1

State:        County/City:           Time Zone Collected:

WI           /                                    [   ]PT  [    ]MT  [X]CT  [    ]ET

Immediately Packed on Ice:

[ X ] Yes           [   ] No

Sample Disposal:

[X] Dispose as appropriate   

[   ] Return

[   ] Archive: ______________

[   ] Hold: _________________

Rush:  (Expedite Charges Apply)

     [    ] Same Day   [    ] Next Day

     [    ] 2 Day  [    ] 3 Day 

     [    ] 4 Day  [    ] 5 Day

Field Filtered (if applicable):

[   ] Yes           [ X ] No

Analysis: All

* Matrix Codes (Insert in Matrix box below): Drinking Water (DW), Ground Water (GW), Wastewater (WW), 

   Product (P), Soil/Solid (SL), Oil (OL), Wipe (WP), Air (AR), Tissue (TS), Bioassay (B), Vapor (V), Other (OT)

Customer Sample ID

Comp / 

Grab

Collected (or 

Composite Start)
Composite End

Res

Cl

# of 

Ctns

Time Date Time

Lab Sample Receipt Checklist:

Custody Seals Present/Intact Y N NA

Custody Signatures Present   Y N NA

Collector Signature Present  Y N NA

Bottles Intact               Y N NA

Correct Bottles              Y N NA

Sufficient Volume            Y N NA

Samples Received on Ice      Y N NA

VOA - Headspace Acceptable   Y N NA

USDA Regulated Soils         Y N NA

Samples in Holding Time      Y N NA

Residual Chlorine Present    Y N NA

Cl Strips: _____________________

Sample pH Acceptable         Y N NA

pH Strips: _____________________

Sulfide Present              Y N NA
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Purchase Order # :

Quote #:
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Collected By (signature): Turnaround Date Required: Standard 

Customer Project Name:  ALMA OFF-SITE GROUNDWATER
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Grab

Grab

Grab

Grab

Grab

Grab

Grab
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HCL     MeOH    TSP    Other

Radchem sample(s) screened (<500 cpm):       Y       N       NA
Samples received via:

    FEDEX         UPS       Client     Courier    Pace Courier

Relinquished by/Company: (Signature) Date/Time: Received by/Company: (Signature) Date/Time:       MTJL LAB USE ONLY

Table #:

Customer Remarks / Special Conditions / Possible Hazards: Type of Ice Used:              Wet         Blue         Dry         None    SHORT HOLDS PRESENT (<72 hours) :     Y     N      N/A LAB Sample Temperature Info:
Temp Blank Received:  Y   N   NA

Therm ID#:  _________________

Cooler 1 Temp Upon Receipt: __oC

Cooler 1 Therm Corr. Factor:___oC

Cooler 1 Corrected Temp: _____oC

Comments: 

Packing Material Used: Lab Tracking #:

Relinquished by/Company: (Signature) Date/Time: Received by/Company: (Signature) Date/Time: PM:

PB:

Relinquished by/Company: (Signature) Date/Time: Received by/Company: (Signature) Date/Time: Acctnum:

Template:

Prelogin:
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SECTION 1 

BACKGROUND 

The purpose of this Plan is to identify and describe the Coal Combustion Residuals (CCR) 

fugitive dust control procedures used to reduce the potential for CCR becoming airborne 

at the Alma Off-Site Landfill.  The following sections provide background information 

on (1) coal combustion residuals and (2) regulatory requirements. 

1.1 Coal Combustion Residuals 

CCR materials are produced at coal-fired power plants when coal is burned to produce 

electricity.  CCR materials are managed by coal-fired power plant sites, including on-site 

storage, processing (such as dewatering), and final disposal, typically in CCR landfills.  

Currently, CCR materials produced by Dairyland Power Cooperative’s John P. Madgett 

Station is managed at the Alma Off-Site Landfill.  CCR material from Genoa #3 was also 

managed at the Alma Off-site Landfill prior to decommissioning the unit in 2021.  Types 

of CCRs typically generated include fly ash, bottom ash, and flue gas desulfurization 

(FGD) materials.  General characteristics of these CCR materials are described below. 

 Fly Ash – Fly ash is captured from exhaust (flue) gases by emissions control 

equipment including baghouses and electrostatic precipitators.  Fly ash is 

characterized by clay-sized and silt-sized fine grain materials, consisting of silica, 

calcium, alumina, iron and trace heavy metals.  Due to the small particle size and 

consistency, fly ash can often be mobilized by windy conditions when it is dry.  

However, the fly ash received at the Alma Off-Site Landfill is typically not dusty 

during management activities.  This material is conditioned by adding water to 

the fly ash prior to arriving at the landfill or at the conditioning facility located at 

the landfill.  Once this water has been added, it generally forms a crust on the 

surface of the fly ash, reducing the potential for dust issues. 

 FGD Materials – FGD materials are produced by FGD emissions control 

systems, which are designed and operated to remove sulfur dioxide (SO2) from 

exhaust (flue) gases.  FGD materials are produced as a dry fine grained material, 

similar to fly ash.  The material is collected in a baghouse and stored in silos.  The 

material is then conditioned with water and transported by covered trucks to the 

landfill for disposal.  When wetted and rolled out, the material forms a light crust 

reducing the potential for dust issues.  Under certain conditions, FGD materials 

can form a crust on surfaces, reducing potential for dust issues from FGD storage 

areas. 
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 Bottom Ash – Bottom ash is characterized by sand-sized and gravel-sized 

materials, which settle by gravity to the bottom of a coal-fired furnace.  Bottom 

ash from the boiler is directed to bins, where it is dewatered before being removed 

and transported to the landfill or storage area.  Because of the larger particle size 

than fly ash, bottom ash is generally less susceptible to dust issues. 

 

1.2 Regulatory Requirements 

This Dust Control Plan has been developed for the Alma Off-Site Landfill in accordance 

with applicable federal, state, and local regulations discussed below. 

1.2.1 CCR Rule Requirements 

The CCR Rule (40 Code of Federal Regulations [CFR] Part 257, Subpart D) requires 

preparation of a Dust Control Plan for facilities including CCR landfills, CCR surface 

impoundments, and any lateral expansion of a CCR unit.  Definitions from the CCR Rule 

are provided below. 

CCR fugitive dust means solid airborne particulate matter that contains or is 

derived from CCR, emitted from any source other than a stack or chimney. 

CCR landfill means an area of land or an excavation that receives CCR and which 

is not a surface impoundment, an underground injection well, a salt dome 

formation, a salt bed formation, an underground or surface coal mine, or a cave.  

For purposes of this subpart, a CCR landfill also includes sand and gravel pits and 

quarries that receive CCR, CCR piles, and any practice that does not meet the 

definition of a beneficial use of CCR. 

CCR unit means any CCR landfill, CCR surface impoundment, or lateral 

expansion of a CCR unit, or a combination of more than one of these units, based 

on the context of the paragraph(s) in which it is used.  This term includes both 

new and existing units, unless otherwise specified.  The CCR Rule requires 

owners or operators of these CCR facilities to adopt and document “measures that 

will effectively reduce the potential for CCR becoming airborne at the facility, 

including CCR fugitive dust originating from CCR units, roads, and other CCR 

management, and material handling activities” (40 CFR 257.80).  Existing CCR 

surface impoundments and existing CCR landfills must prepare a Dust Control 

Plan “no later than October 19, 2015, or by initial receipt of CCR in any CCR unit 

at the facility if the owner or operator becomes subject to this subpart after 

October 19, 2015” (40 CFR 257.80 (b)(5)). 
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Facility means the Alma Off-Site Landfill and consists of contiguous land, and 

structures, other appurtenances, and improvements on the land, used for treating, 

storing, disposing, or otherwise conducting solid waste management of CCR.  A 

facility may consist of several treatment, storage, or disposal operational units 

(e.g., one or more landfills, surface impoundments, or combinations of them). 

 

1.2.2 Applicable State and Local Requirements 

The Alma Offsite Phase IV Landfill has a State approved operating license and Plan of 

Operation (POO).  The POO includes a Fugitive Dust Control Plan as required by State 

solid waste rules (e.g., NR 504, 506, and 514).  In addition to the State fugitive dust 

requirements outlined in the POO, Buffalo County does not have specific fugitive dust 

ordinances. 
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SECTION 2 

FACILITY INFORMATION 

Name of Facility: Alma Off-Site Landfill 

Name of Operator: Dairyland Power Cooperative 

Operator Mailing 

Address: 

3200 East Avenue South 

La Crosse, WI  54601 

Name of Owner: Dairyland Power Cooperative 

Owner Mailing Address: 3200 East Avenue South 

La Crosse, WI  54601 

Location: NE ¼ of the NE ¼ of Section 19 and portions of Section 18 and 

20, Township 21N, Range 12W, Town of Belvidere, Buffalo, 

County, Wisconsin 

 

CCR Description 

 

CCR material consists of the following: 

CCR Material Type G-3 JPM 

Fly ash X X 

Bottom ash X X 

Dry Scrubber waste (FGD) X  

Dry Sorbent Injection waste (FGD)  X 

Activated carbon waste X X 
 

 

Facility Description 

 

 

The Alma Off-Site (AOS) Landfill Facility consists of two 

licensed landfills.  Phase I, II, and III Landfill is closed and 

capped.  Phase IV Landfill is active and is classified as a CCR 

Landfill.  CCR material is delivered by trucks to the Alma 

Offsite Phase IV Landfill from two off-site generation facilities, 

Genoa # 3 (G-3) and John P. Madgett Station (JPM).  Genoa #3 

was decommissioned in 2021 and no additional CCR is received 

from that facility. 
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The Phase IV Landfill consists of several cells. 

Cell 

Cell Size 

(acres) 

Year 

Constructed 

Year Closed 

and Capped 

1 6 2001 2009 

2A 3.8 2006 2011 

2B 3.4 2007 Active 

3A 3.9 2012 Active 

3B 3.1 2015 Active 

4A 5.4 Future  

4B 6.5 Future  
 

 

The first cell was constructed in 2001.  Constructed cells consist of cells 1, 2A, 2B, 3A, and 

3B. Portions of cells 1, 2A and 2B were closed and capped in 2009, 2011 and 2016, 

respectively.  The final two cells, 4A and 4B will be constructed at some future date when 

appropriate to do so. 

 

The landfill has two sedimentation basins associated with it.  Sedimentation Basin No. 1 

was constructed with Cell 1 in 2001.  Sedimentation Basin No. 2 will be constructed with 

Cell 4B.  The basins are for controlling storm water that drains off of the capped cells. 

 

The landfill has a leachate collection system and leachate storage tank.  On-site leachate 

water is used to condition ash at the adjacent Ash Processing Operation.  Leachate water 

may also be used for dust control within the landfill’s active cells, when appropriate site 

conditions are met. 

 

An Ash Processing Operation (APO) is adjacent to the landfill.  The APO consists of CCR 

storage silos and a system to condition (wet) CCR before being loaded into trucks and placed 

in the landfill.  With the decommissioning of G-3 and system improvements implemented 

at JPM, the APO is currently acting as a backup storage system that will be used in the event 

of equipment malfunctions at the JPM facility.  The APO has storm water controls and a 

storm water pond.  Pond water, in addition to on-site leachate extracted from the leachate 

collection system, is used to condition CCR at the facility and for dust control within the 

landfill’s active cells. 
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SECTION 3  

DUST CONTROL PROCEDURES 

The following sections discuss dust control procedures for (1) CCR short-term storage 

and management areas, (2) CCR landfill units, and (3) facility roads. 

 

The dust control applications detailed below are typical for the industry and appropriate 

considering the conditions of the site.  The applications are compatible with the current 

operations or can be initiated quickly to minimize and prevent fugitive dust at the site.   

 

Unless otherwise specified, “water” may include groundwater, on-site leachate, pond 

water, and/or river water.  

 

3.1 CCR Short-Term Storage and Management Areas at the AOS Landfill 

Facility 

Dust control procedures are implemented in CCR short-term storage and management 

areas, as discussed below. 

 

 Short-term storage consists of CCR silos for backup storage of fly ash from JPM.  

The material is off-loaded from the trucks pneumatically into the storage silos.  

Dust is controlled during the off-loading process by a filter system on the silos. 

 Prior to loading into dump-trucks from the silos, the CCR material is conditioned 

(wetted) to reduce dusting and enable the ash to be moved and packed in the 

landfill.  The amount of water added to the ash is dependent on ash quality on any 

given day.  Sometimes more water needs to be added on one day than on another 

day.  The goal is to add enough water to minimize dusting but not so much that 

the mixers become plugged.  During loading activities, drop chutes are utilized to 

reduce the potential for mobilization of CCR dust.  The load-out area is located 

directly under the conditioning silo, which also has some wind protection built 

into it.  This activity will occur infrequently with the process improvements made 

at JPM.   

 CCR waste is delivered directly to the landfill from the JPM facility.  The waste 

is conditioned at the JPM facility and loaded into trucks.  The trucks deploy covers 

during transport to the landfill to reduce fugitive dust. 

 Bottom ash is delivered directly to the landfill from JPM.  The bottom ash is 

dewatered in dewatering bins before being loaded into trucks.  The trucks deploy 

covers during transport to the landfill to reduce the potential for fugitive dust. 
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3.2 AOS Landfill Facility CCR Landfill Units  

In accordance with 40 CFR 257.80(a), CCR is conditioned (wetted) before being placed 

into the active landfill cell(s).  As noted in Section 3.1, water is added to the CCR 

materials to reduce wind dispersal and improve compaction during CCR placement in 

landfill cells.  This process is completed at the APO located adjacent to the landfill.   

 

Additional dust control procedures are implemented for active CCR landfill units, as 

detailed below. 

 

 The AOS Landfill Facility is located within a narrow valley.  The landfill is 

protected from winds on the east, north, and west sides by steep forested valley 

slopes that extend well above the landfill.  The valley is exposed to the south but 

lower valley trees provide some limited wind protection. 

 Open or active landfill cell areas are reduced to less than 7 acres and the working 

face will be maintained as small as feasible.  Active and closed areas are clearly 

delineated, and traffic controls implemented to properly direct unloading 

operations and traffic routing in and out of the landfill. 

 When ash is placed in the landfill, it is spread out, wetted, and rolled to create a 

harder surface to help reduce the ability of the wind to pick up the material.  

Conditioning (wetting) of the CCR material will be completed as to not result in 

free liquids.  This is done as soon as possible after placement to minimize potential 

for dust generation.   

 Water spray is applied, as needed, to exposed CCR, including on the working 

face.  On-site personnel will monitor the spraying within the active areas to 

eliminate exposure of leachate outside the lined perimeter.  

 During high wind conditions when the facility cannot control visible dust, 

unloading operations at higher elevations of the working face may be reduced or 

halted. 

 

When active CCR operations are completed in a given area(s), the area(s) is/are contoured 

and compacted, as needed, in preparation for final cap and cover installation.  The final 

cap and cover will be installed per the approved Plan of Operation/Plan of Operation 

Modifications and seeded. 

 

Following the installation of the final cap and cover, the cover system is maintained, 

including vegetation, to reduce the potential for wind and water erosion of the cover. 

 



 

15-CHE8316-Dust Control Plan R4698880001-001_DC Plan.docx 8 Updated: December 2022 

R469888.0001-001  Revision 07 

3.3 AOS Landfill Facility Roads 

Dust control procedures for roads in active use for CCR management activities at the 

landfill, or that are being traveled by construction equipment employed in CCR 

management activities, are discussed below. 

 

 Enforce reduced vehicle speed limits unpaved surfaces to 15 miles per hour (mph) 

to reduce dust mobilization.  During high wind conditions when the facility cannot 

control visible dust, operations and related traffic could be reduced or halted. 

 During transportation, cover CCR using well-fitted tarps to reduce the potential 

for CCR becoming airborne during truck transport.  If tarps are not practical or 

dusting is observed, additional water may be added to CCR prior to transportation. 

 During non-freezing weather, spray unpaved roads at the landfill daily, as needed, 

using water trucks.  River water or groundwater will be used on the roads outside 

the landfill.  Most of the landfill facility roads are paved, except for sections near 

the landfill itself.  This reduces the water needed for unpaved sections. 

 During freezing weather, road salt that is used on the paved roadways on-site, 

creates a damp condition that is carried over to the unpaved roadways, which helps 

to eliminate dust emissions from being generated. 

 Paved roads at the AOS Landfill Facility will be cleaned by a sweeper/vacuum 

truck and, during periods of high traffic and/or dry weather, may also be wetted. 

 Trucks and vehicles that have the potential to track ash, mud, or dust outside of 

the CCR management area(s) are cleaned prior to leaving the landfill (use of track 

out pads added in 2016) 

 Trucks and vehicles may also be cleaned as needed using water trucks and 

portable decontamination areas. 
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SECTION 4 

INSPECTIONS 

Visual inspections are conducted by Site personnel on a daily basis to observe signs of 

inadequate dust control, such as significant and visible fugitive dust emissions.  

Appendix A provides forms for the daily observations.  Documentation of daily 

inspections noting non-conforming items are at the Facility.  Inspection records will be 

maintained at the Facility for five years. 
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SECTION 5 

TRAINING 

Training sessions are conducted annually to update employees on changes in the 

regulations, laws, or in-house procedures related to CCR management, including dust 

control procedures.  Training records will be maintained at the Facility for five years.  

Sign-in sheets and topics of discussion at each briefing are maintained for documentation 

(Appendix B). 
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SECTION 6 

RECORDKEEPING AND REPORTING 

The following sections provide details regarding (1) Plan preparation, (2) community 

involvement, (3) annual reporting, and (4) Dust Control Plan assessment and update 

process. 

 

6.1 Plan Preparation  

In accordance with 40 CFR 257.80(a), 257.105(g), and 257.107(g), a complete, updated 

copy of this Dust Control Plan is maintained in the Phase IV Landfill facility operating 

record and on the DPC publicly accessible internet site.  (CCR Rule Compliance Data 

and Information at https://www.dairylandpower.com/) 

 

Revision to this Dust Control Plan shall be completed in accordance with s. NR 514.04(6), 

whenever there is a change that may substantially affect the Landfill Plan of Operation.  

This includes submitting the revised Dust Control Plan to the WDNR Waste and 

Materials Management Section as a Plan Modification for review and approval prior to 

implementation.  In accordance with 40 CFR 257.106(g), WDNR Waste and Materials 

Management Section is notified when this Dust Control Plan, or any subsequent amended 

version, is placed in the Phase IV Landfill operating record and on the DPC internet site.  

 

6.2 Community Involvement 

As discussed above, DPC maintains a publicly accessible internet site to provide 

information to stakeholders.  The DPC internet site also provides contact information and 

requests that stakeholders contact DPC with any questions or concerns regarding dust 

controls for the AOS Landfill Facility.  Additionally, DPC may be contacted directly 

regarding fugitive dust events by contacting the DPC Manager of Water & Waste 

Programs as follows: 

 

Phone: (608) 787-1311 (during normal business hours, 8:00 AM - 4:00 PM)  

Email: ccrinfo@dairylandpower.com    

Mail: Dairyland Power Cooperative, 3200 East Avenue South, La Crosse, WI  54601  

 

For reporting a CCR fugitive dust event, include the following information in your 

correspondence: 

 Name 

 Address 
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 Phone number 

 Email address (optional) 

 Date of dust event 

 Time of dust event 

 Location of dust event 

 Description of the dust event 

 Do they want us to contact them? 

 Date and time they can be reached for follow-up by DPC personnel, if wanted. 

CCR fugitive dust events will be logged via the Record of External Contact Form and 

included with the annual report described in Section 6.3 of this plan. 

 

In accordance with 40 CFR 257.80(b), DPC will maintain records of stakeholder 

correspondence, including any questions or concerns regarding dust controls at the AOS 

Landfill Facility. 

 

6.3 Annual Reporting 

In accordance with 40 CFR 257.80(c) and s. NR 506.20(3)(a), DPC prepares annual dust 

control reporting to document the following information: 

 

 Description of dust control procedures implemented at the Phase IV Landfill 

facility. 

 Summary of any questions of concerns raised by stakeholders 

 Description of any corrective actions taken 

 

The first Annual Dust Control Report will be completed on or before December 19, 2016, 

that is 14 months after the Plan completion date, when the initial CCR fugitive dust 

control plan is placed in the Phase IV Landfill operating record.  Subsequent Annual Dust 

Control Reports will be completed by December 19 of each calendar year thereafter.  

Each Annual Dust Control Report is completed and placed in the Phase IV Landfill 

facility operating record and on the DPC internet site, as required by 40 CFR 257.80(c), 

257.105(g), and 257.107(g).  In accordance with 40 CFR 257.106(g), WDNR Solid Waste 

is notified when each Annual Dust Control Report has been placed in the Phase IV 

Landfill facility operating record and on the DPC internet site. 

 

In accordance with s. NR 506.20(3), each Annual Dust Control Report will be included 

in the Annual Report required by the WDNR for CCR Landfills.  Each annual report will 

be submitted to the WDNR and placed in the facility’s operating record by January 31 of 

each year.  
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6.4 Plan Assessment and Update Process 

In accordance with 40 CFR 257.80(b), DPC periodically assesses the effectiveness of this 

Dust Control Plan.  The Dust Control Plan will be inspected as detailed in Section 4.0.  

The Dust Control Plan will be reviewed annually when the Dust Control Plan Report is 

completed for adherence to the requirements of 40 CFR 257.  If more effective prevention 

and control technology has been field-proven at the time of the review and will 

significantly improve dust controls, the Dust Control Plan will be amended to reflect the 

changes.  The amended Dust Control Plan will be implemented as soon as practicable of 

its completion.  The designated person accountable for dust control at the Phase IV 

Landfill facility is responsible for documenting completion of each review, signing a 

statement as to whether the Dust Control Plan is amended, and recording the results in 

Appendix C.  As required by 40 CFR 257.80(b), technical changes made to this Dust 

Control Plan must be certified by a Professional Engineer. 

In accordance with 40 CFR 257.80(b) and s. NR 514.07(10)(a)(4), DPC will also amend 

this Dust Control Plan whenever there is a change in conditions that would substantially 

affect the written Dust Control Plan or Plan of Operation in effect, such as the 

construction and operation of a new CCR unit.  The amended Dust Control Plan will be 

submitted to the WDNR for review and approval prior to being implemented.  

Implementation will occur before or concurrently with the initial receipt of CCR into any 

new CCR unit(s) or prior to the technology implementation.  As required by 40 CFR 

257.80(b), technical changes made to this Dust Control Plan must be certified by a 

Professional Engineer. 

In accordance with 40 CFR 257.106(g), WDNR Solid Waste will be notified when this 

Dust Control Plan has been amended and placed in the Phase IV Landfill facility 

operating record and on the DPC internet site. 

 



 

 

SECTION 7 

ENGINEERING CERTIFICATION 

Pursuant to 40 CFR 257.80 and by means of this certification I attest that: 

(i)  I am familiar with the requirements of the CCR rule (40 CFR 257); 

(ii) I am familiar with the requirements of the ch. NR 500-520, Wisconsin Administrative 

Code; 

(iii)  the Dust Control Plan has been prepared in accordance with the requirements of the CCR 

rule and Wisconsin Administrative Code; and 

(iv)  the Dust Control Plan meets the requirements of 40 CFR 257.80 with the following action 

items: 

a. The ash processing operation will be utilized as a backup system used infrequently 

(quarterly or less) during equipment interruptions at the JPM facility.  Dust 

generated during this infrequent use will be managed by best management practices 

implemented at the facility.  If there is a need for more frequent use, Dairyland 

Power Cooperative will continue the annual evaluation of dust reduction options 

and implement recommendations on a minimum annual basis.   

  

 

 

 

   

BreAnne Kahnk, P.E. – TRC Environmental Corporation 

 

 

 

 

 

 

   

 Signature of Registered Professional Engineer 
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APPENDIX A 

 

Daily Inspection Checklist 

 



10/14/2015  \\ntapabrookfield\MLW-VOL1\-\WPMLW\PJT2\243332\0000\App A - AOS Fugitve Dust Log  S.Hynek Revised 01/08/15 (kab)

A3 Active landfill roadway

Date
Time 
of Day

Weather
(rainy, sunny, windy, 
overcast, etc.) Active Area

Visible 
Dust? 
(yes/no)

Dust Suppression Used?
(none, type and amount) Comments Signed

The areas to be inspected for fugitive dust are:

AOS Fugitive Dust Plan Inspection Log

When each affected area is active, fill out the appropriate information below.  Inspections need to be performed prior to and during operations.  Apply dust suppressant anytime dusting is 
observed.  Note the time(s), type(s) and amount of dust suppression applied.  If dust suppressant is not applied note why (i.e. raining, no dusting apparent, etc.)

A5 Auxillary Landfill Roadways
A1 Active Landfill Area(s)
A2 Dozer Operations in active Landfill

A4 AOS Ash Load out area
These inspections need to be performed anytime these areas are active.



 

 

 

APPENDIX B 

 

Training Attendance Record 

  





 

 

 

APPENDIX C 

 

Dust Control Plan Review Documentation 

 



 

 

 

APPENDIX C 

 

DUST CONTROL PLAN REVIEW DOCUMENTATION 

 

 

In accordance with 40 CFR 257.80(b), this Dust Control Plan has been reviewed to assess if 

more effective control procedures are available to significantly reduce the likelihood of CCR 

from becoming airborne at the facility. 

 

By means of this certification, I attest that I have completed a review and evaluation of this 

Plan for the Facility located in Alma, Wisconsin, and as a result 

 

 

_______ will 

 

 

_______ will not 

 

amend the Plan.  Technical amendments to the Plan have been certified by a Professional 

Engineer. 

 

 

 

 

____________________________________   

Signature Date 

 

 

Don Loock  

Name (Printed) 

 

Mgr. Alma Fuels & Solid Waste  

Title 

 

Leif Tolokken  
____________________________________ 12/27/2022  

Signature Date 

 

 

  

Leif Tolokken  

Name (Printed) 

 

Mgr. Water & Waste Programs  

Title 
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Appendix P: 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 phasing in the Plan of Operation (RMT, 2000), the largest proposed active area to be closed 
for the Landfill is approximately 12.4 acres.  Based on the available capacity and current filling at 
the Landfill, it is anticipated that 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. 
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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.  Two final cover system options 
have been previously approved for the Landfill.  These consist of the WDNR design presented in 
the Plan of Operation Conditional Approval (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). 

The 2004 Plan of Operation Modification presented a modified final cover system, which has been 
used in the previous three final cover construction events.  This modified final cover system 
consists 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 modified final cover system provides a total of 3 feet of soil above the geosynthetics.  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 select CCR 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 
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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). 

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.  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. 

The final cover will be constructed by fine grading the waste subbase, placing the soil barrier layer 
and GCL or placing and compacting the 2 foot thick select CCR material, 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 is 
presented in Table 1.  It is anticipated that closure construction can be completed within the 
6-month required timeframe. 

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  

The soil barrier layer material, if used, will meet the requirements specified in Condition 11b of 
the Plan of Operation Conditional Approval.  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.  
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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 
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 

The select CCR layer will be moisture conditioned and compacted according to the construction 
specifications.  The compaction of the select CCR material will be observed by the engineer’s 
representative that is documenting construction.  The select CCR layer will have 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.   
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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. 

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.  
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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 
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: Schedule Estimate for Completing Closure 
Closure Plan – Alma Offsite Disposal Facility, Phase IV Landfill 

Closure Area:  12.4 Acres - Remaining Portion 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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Appendix Q: Post-Closure Plan 
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1.0 Introduction 

This Post-Closure Care 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.  DPC owns and operates the landfill in compliance with the Plan of Operation 
as permitted by the Wisconsin Department of Natural Resources (WDNR). 

This Plan meets the post-closure (long-term) care requirements of the United States 
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” and s. NR 506.084.  Post-closure care 
requirements apply to the owners or operators of CCR landfills subject to closure criteria under 
40 CFR 257.102.  Because DPC plans to conduct closure of the Landfill through leaving the CCR 
material in-place, post-closure/long-term care requirements are necessary.  Following closure of 
the CCR landfill (placement of final cover), the owner or operator shall begin to conduct long-term 
care for the Landfill in accordance with this Plan.  
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2.0 Post-Closure Care 

2.1 Post-Closure Period 

Following closure of the CCR landfill, the site owner is required to maintain and monitor the closed 
site for a minimum of 40 years.  The post-closure period begins on the date identified in the 
notification of closure of the CCR unit as required by 40 CFR 257.102(h) and s. NR 506.084(1).  
Post-closure care will be provided to maintain integrity and effectiveness of the final cover system, 
the leachate collection system in accordance with 40 CFR 257.70(d), and groundwater monitoring 
system in accordance with 40 CFR 257.90 through 40 CFR 257.98.  These goals are consistent 
with those detailed in s. NR 514.07(10)(d)(1)(b),(c), and (d). 

2.2 Post-Closure Contact 

The post-closure contact for this facility will be: 

Manager, Water and Waste Programs 
Dairyland Power Cooperative  
3200 East Avenue South 
La Crosse, WI 54601  
Phone:  608-787-1311 
ccrinfodesk@dairylandpower.com 

2.3 Inspection, Monitoring and Maintenance 

The site will be inspected annually during the post-closure care period.  The Landfill post-
closure/long-term monitoring program was initially outlined in the 2000 Plan of Operation.  A 
written record of the inspection(s) will be made and retained in the operating record.  The inspector 
will assess the condition and need for repair of the final cover, vegetation, monitoring points, and 
storm water control features.  

Minor repairs may be required to maintain the integrity and functionality of the drainage structures, 
roads, monitoring points, etc.  Repairs will be made as warranted. 

2.3.1 Final Cover Maintenance 

Because the CCR is handled dry, moisture conditioned, and compacted in the Landfill, settlement 
of the final cover system is not anticipated.  However, erosion may require minor final cover 
repairs.  Areas of the final cover where ponding or erosion are observed will be repaired to 
maintain the integrity of the final cover system.  Minor repairs may be required to maintain the 
integrity and functionality of the drainage structures, storm water controls, roads, monitoring 
points, etc.   

2.3.2 Vegetation Maintenance 

During inspections, areas lacking vegetation where it is required will be noted.  Reworked 
surfaces, areas of failed or eroded vegetation, and repaired surfaces will be revegetated 
appropriately.  Vegetation maintenance includes mowing.  Mowing will be conducted as needed 
or on a semi-annual basis, whichever is more frequent.  Mowing is not required where native 
prairie grass vegetative cover has been installed as previously approved by the WDNR.  
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2.3.3 Storm Water Runoff Management System Maintenance 

Erosion controls and avoiding ponding of water are addressed by the design, grading, 
construction, and establishing vegetation on the landfill final cover to ensure proper run-on and 
run-off of storm water.  During site inspections, diversion berms, perimeter dikes, roads, slopes, 
and storm water sedimentation basins will be inspected for erosion, seeps, depressions, 
obstructions to flow, vegetation cover, and other maintenance concerns.  Maintenance associated 
with sediment accumulations and erosion will be performed as needed.   

2.3.4 Leachate Collection System Maintenance and Monitoring 

The leachate collection system will be maintained as needed during the post-closure care period.  
Features of the system that will be inspected annually include manholes, surface features, 
transfer piping, controls, the storage tank, and leachate collection volumes.  Leachate lines will 
be cleaned and televised on an annual basis at a minimum.  Miscellaneous repairs will be 
performed on an as-needed basis.  The leachate storage tank will be replaced as necessary.   

The leachate monitoring program will continue to be conducted during the post-closure period.  
At a minimum, leachate sampling from the storage tank will occur on a bi-annual basis and 
leachate head wells will be recorded annually, as presented in the 2000 Plan of Operation and 
the Environmental Sampling Plan.  

Leachate collected in the leachate collection tanks will be utilized on-site for approved activities 
or hauled to the DPC wastewater treatment plant (WWTP), located in Alma, Wisconsin or the 
La Crosse Waste Water Utility WWTP location in La Crosse, Wisconsin for treatment and 
disposal.  Miscellaneous repairs will be performed on an as-needed basis to maintain the integrity 
and effectiveness of the system.     

2.3.5 Groundwater Monitoring Well Maintenance and Monitoring 

Groundwater monitoring wells will be sampled as outlined in the Environmental Sampling Plan 
during the post-closure care period.  Results associated with CCR wells will be presented in the 
annual Groundwater Monitoring and Corrective Action Report submitted to the WDNR and posted 
to the publicly accessible website.  The remainder of the results will be submitted to the WDNR 
as required.  Groundwater monitoring records will be maintained in the operating record.  The 
groundwater monitoring system will be maintained throughout the post-closure care period. 

Sampling procedures and the groundwater monitoring program, as described in the 
Environmental Sampling Plan, will be followed throughout the post-closure care period.  The 
parameters, frequency, and monitoring locations are summarized within the Environmental 
Sampling Plan.   

If adverse trends develop, then the WDNR will be notified and further evaluation will be performed.  
If corrective action becomes necessary, then a plan will be developed and submitted to the WDNR 
for approval. 

2.4 Post-Closure Uses 

After the Landfill is closed, the site will be secured and maintained by the owner as open green 
space and recreation.  These uses do not conflict with long-term care plans for the area.  The 
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final use is intended to prohibit agricultural uses, building construction, and excavation of the final 
cover or CCR.  These uses are protective of the final cover system and do not increase the 
potential threat to human health or the environment. 

2.5 Post-Closure Care Termination 

Post-closure care termination may be considered after a period of 40 years from the notification 
of closure.  In the event that the Landfill is operating under assessment groundwater monitoring 
in accordance with 40 CFR 257.95, the Owner will continue to perform post-closure care and 
groundwater monitoring in accordance with 40 CFR 257.95 until the Landfill returns to detection 
monitoring. 

No later than 60 days following completion of the post-closure care period, the owner or operator 
of the CCR landfill shall post the notification of completion of post-closure care period to the 
operating record in accordance with 40 CFR 257.104(e) and s. NR 506.084(2)(b).  Section 3 
provides details on notification requirements.     

2.6 Revision of the Post-Closure Plan 

This Post-Closure Plan should be amended and submitted to the WDNR at least 60 days prior to 
a planned change that will substantially affect this plan or within 60 days of an unanticipated event 
after post-closure activities have commenced.  If the Post-Closure Care Plan is revised after long-
term care activities have commenced, the owner or operator shall submit the modification request 
to the WDNR no later than 30 days following the triggering event.  Modifications to the Post-
Closure Care Plan shall be completed in accordance with s. NR 514.04(6). 
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3.0 Notifications 

3.1 Operating Record 

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

• 40 CFR 257.105(h): applicable requirements for groundwater monitoring 

• 40 CFR 257.105(i)(12): the current post-closure plan and any amendment of the plan; the 
current version of the post-closure plan will be maintained in the facility’s operating record 
irrespective of time, 

• 40 CFR 257.105(i)(13): the notification of completing post-closure care 

• Inspection reports 

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(h): applicable requirements for groundwater monitoring 

• 40 CFR 257.106(i)(12): the availability of the written post-closure plan and any 
amendment of the plan 

• 40 CFR 257.106(i)(13): the availability of completion of post-closure care 

3.3 Publicly Accessible Internet Site 

The following required items will be posted on the publicly accessible internet site: 

• 40 CFR 257.107(h): applicable requirements for groundwater monitoring 

• 40 CFR 257.107(i)(12): the written post-closure plan and any amendment of the plan 

• 40 CFR 257.107(i)(13): the notification of completion of post-closure care 

Information should be posted within 30 days of placing the pertinent information 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 on the internet site. 
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Appendix R: Long-Term (Post-Closure) Care Costs 



Major Cost Item Unit 

Unit Cost 
2022 

(Adjusted for 
Inflation) (1) Quantity 

Average Cost
Per Year

Cover Vegetation
Reseed/Erosion Damage Acre 774.80$          32 25,000.00$          
Lawn Mowing Event 4,958.72$       1 5,000.00$            

O&M
Storm Water Control Structures LS 7,748.00$       1 7,800.00$            

Settlement/Siltation
Repair Cover Acre 309.92$          32 10,000.00$          
Sedimentation Basin Cleaning LS 774.80$          1 800.00$               

Leachate Control Features
Leachate Collection Line Cleaning LS 3,099.20$       1 3,100.00$            
Operation and Maintenance LS 4,648.80$       1 4,700.00$            
Leachate Disposal Gallon 0.04$              876,000 34,000.00$          

Environmental Monitoring LS 10,072.40$     1 10,100.00$          
Inspections LS 3,099.20$       1 3,100.00$            
Reporting LS 4,648.80$       1 4,700.00$            

108,300.00$        
10,900.00$          

119,200.00$        
4,768,000.00$     

Note: 
(1)   Costs are in 2022 dollars according to Wisconsin DNR Owner Financial Responsibility Inflation Factor Table. Some totals may 
      not agree due to rounding.

Update By: Z. Bauman 12/21/2022
Checked By: 

2,954.40$           
4,431.60$           

738.60$              

2,954.40$           
4,431.60$           

0.04$                  
9,601.80$           

Table 2:  Opinion of Probable Cost
Long-term Care, Phase IV Landfill

Dairyland Power Cooperative, Alma Off-Site Disposal Facility 
Plan Modification - February 2023

40-year Long-term Care Cost:

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

295.44$              

Unit Cost 2019
(Submitted 

August 27, 2019)

738.60$              
4,727.04$           

7,386.00$           

\\madison-vfp\Records\-\WPMSN\PJT2\469888\0001\Files for R-002_Plan Mod\Appendix R - Long-Term (Post-Closure) Care Costs\T2_Long Term Care Plan Costs_2022 Update.xlsx Page 1 of 1
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