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January 17, 2024 

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

Subject: Dairyland Power Cooperative – Alma Off-Site Disposal Facility Phase IV Landfill 
Plan of Operation Modification for Initial Permitting of Coal Combustion Residuals (CCR) 
Landfills – Addendum 1, Town of Belvidere, Buffalo County, Wisconsin  
(License #4126) 

Dear Mr. Peterson: 

On behalf of Dairyland Power Cooperative (DPC), this letter provides responses to the Wisconsin 
Department of Natural Resources (WDNR)’s April 26, 2023 Incompleteness Determination 
(Incompleteness Letter) for the Plan of Operation Approval Modification for Initial Permitting of CCR 
Landfills at the DPC Alma Off-Site Disposal Facility, Phase IV Landfill (Phase IV Landfill).  This is 
Addendum 1 to the January 30, 2023 Plan of Operation Modification for the Phase IV Landfill (January 
2023 Plan Mod). 

This addendum is presented in the form of a letter such that each item requiring additional information 
is shown in bold text followed by DPC’s response.  If additional materials are needed to supplement the 
textual response, these supplemental materials are provided within attachments to this Addendum 1. 

Attachment 1 contains the certification statement for this Addendum.  Attachment 2 provides the 
Incompleteness Letter prepared by the WDNR.  

1. Section NR 504.04(4)(b), Wis. Adm Code:  Provide a revised endangered species or 
critical habitat demonstration narrative that includes a statement about the existence of 
potential habitat for the threatened snail species within the approved liner areas Cell 4 
Module A, and Module B. 

Response:  The following is a revision to paragraph 3 of Section 2.4 of the January 2023 Plan 
Mod.   

The WDNR also requires habitat surveys for the snail species.  Based on a 
review of aerial imagery, approved liner areas Cell 4 Module A and Module B 
were forested along steep slopes prior to tree clearing activities occurring before 
2008 and between 2011 and 2015.  Cell 4 Module A and Module B approved 
liner areas presently contain forested areas, grassed steep southeast-facing and 
southwest-facing slopes, and landfill access routes.  Potentially suitable habitat 
may be present along grassed steep southeast and southwest-facing slopes as a 
result of anthropogenic activities modifying the natural landscape.  Prior to 
disturbing areas where potential snail habitat occurs during liner construction 
activities, DPC will have a qualified individual perform a snail habitat survey.  If 
snail 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. 
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2. Section NR 504.04(4)(c), Wis. Adm. Code:  Provide a copy of the facility’s Wisconsin 
Pollutant Discharge Elimination System (WPDES) permit and a copy of the facilities most 
recent stormwater pollution prevention plan (SWPPP). 

Response:  The Alma Offsite Stormwater Pollution Prevent Plan (SWPPP) is included in 
Attachment 3.  The document was last updated in January 2023.  The Alma Offsite facility does 
not have a Wisconsin Pollutant Discharge Elimination System (WPDES) permit as the facility 
does not discharge liquids other than stormwater from the facility, nor does the facility have a 
wastewater treatment plant on-site.  

Associated with the management and inspections related to storm water, DPC requests to 
decrease the frequency of stormwater inspection following storm events.  As noted in the 
January 2023 Plan Mod, the storm water infrastructure features were built to accommodate the 
100-year, 24-hour storm event at the time of design, which exceeds the required 25-year, 
24-hour event required by s. NR 504.12(2).  Currently the Phase IV Landfill is approved to 
operate under the requirement of conducting post-storm inspections following rain events over 
1 inch in 24 hours.  The Phase IV Landfill has been in operation since 2001 and the numerous 
inspections conducted over this time have shown that these small regularly occurring rain 
events do not negatively impact the final cover or stormwater management system.  DPC 
requests that the frequency for post-storm event inspections be decreased to require 
inspections following storm events over of 2 inches or greater in a 24-hour period; as 
observations made during stormwater inspections after 2-inch rain events indicate that the final 
cover and stormwater management features have not been negatively impacted by this 
magnitude of storm event. 

3. Section NR 504.06, Wis. Adm. Code:  Provide the information required for the design and 
construction of the liner and leachate collection and removal system. 

a. Section NR 504.06(3)(c) and (k), Wis. Adm. Code:  Clarify if the geomembrane 
installation will adhere to the requirements of these code cites. 

Response:  As noted in Section 3.2.2.3 of the January 2023 Plan Mod, “placement of the 
geomembrane will comply with the requirements of s. NR 504.06(3)(a-k)”.  This 
reference includes (c) and (k) noted above.   

In addition, this section of the January 2023 Plan Mod includes a reference to 
Section 4.6.4 of the 2000 Plan of Operation which was included in Appendix F.1.  The 
referenced text indicates that geomembrane will be installed with panels orientated 
perpendicular to the contours on slopes in excess of 10H:1V (or 10%), which meets the 
requirements of s. NR 504.06(3)(c).  In addition, the referenced text details that anchor 
trenches will be constructed at the top of the slope for the liner to secure the 
geomembrane during installation, which is located along the perimeter of the landfill, and 
the geomembrane will be seamed completely to the end of the panels to minimize tears 
to start along the seams placed in the anchor trench, which meets the requirements of 
s. NR 504.06(3)(k). 
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b. Section NR 504.06(5)(j), Wis. Adm. Code:  Provide a revised leachate removal 
system which includes a sump and side slope riser design. 

Response: The existing removal system was approved by the WDNR during the initial 
permitting of the Phase IV Landfill.  An exemption to s. NR 504.06(5)(j) was approved for 
the Phase IV Landfill in the May 2001 Conditional Plan of Operation Approval Letter for 
the Phase IV Landfill (Grant of Exemptions #2) provided in Appendix B of the January 
2023 Plan Mod.  Each of the existing liner areas constructed at the facility has utilized a 
gravity drain system that penetrates the base of the landfill.  As part of the construction 
of Cell 3A in March 2013, a dual encased pipe terminating at the future Cell 4 liner 
penetration location was installed in the southern perimeter berm of the Phase IV 
Landfill.  This pipe was capped and marked and will connect the future Cell 4 leachate 
collection system to the Phase IV Landfill leachate transfer system utilizing gravity to 
convey leachate from Cell 4 to the transfer system.  

Details relating to this design have been provided in the construction drawings for Cell 1, 
Cell 2A and Cell 3A and in the 2000 Plan of Operation.  Details from the 2000 Plan of 
Operation were included in Appendix F.2 of the January 2023 Plan Mod. 

c. Section NR 504.06(5)(l), Wis. Adm. Code:  Regarding the leachate transfer lines, 
clarify whether the upslope end of the secondary pipe is sealed and the 
downslope end is open to allow any collected liquid to flow into the manhole. 

Response:  Leachate transfer manholes and leachate transfer lines associated with the 
Phase IV landfill were constructed during the development of Cell 1, Cell 2A and Cell 3A.  
The manhole and transfer line servicing Cell 4 was constructed during development of 
Cell 3A to avoid the need for excavating deep trenches in the south berm of the 
Phase IV Landfill during the development of Cell 4.  Given that these features are 
existing infrastructure, discussion relating to the design of the manholes was limited in 
the January 2023 Plan Mod.   

In Section 3.2.3.3 of the January 2023 Plan Mod, it was noted that the concrete 
manholes were designed to allow for the monitoring of the interstice between the casing 
(outer) and the carrier (inner) pipe.  Detail 2 on Plan Sheet 18 from the 2000 Plan of 
Operation, which was provided in Appendix F.2 of the January Mod, indicates that a 
watertight seal was to be installed between the inside and outside pipe on the 
downslope side of the manhole, a similar seal is not shown on the upslope side of the 
manhole.  This allows DPC to monitor for leaks in the carrier pipe and for liquids in the 
casing pipe to flow into the manhole for collection.   

Watertight seals were installed during construction on the downslope side of the 
manhole for Manholes 1-6 as detailed in the construction drawings for Cell 1 and 3A.  
The downslope in Manhole 7 does not contain a watertight seal based on documentation 
drawings for Cell 3A.  
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d. Section NR 504.06(5)(p), Wis. Adm. Code:  Provide a discussion of the measures 
to be taken to prevent accidental discharge at the loadout station and provide the 
required specifications for the leachate loadout station design. 

Response:  As noted in the January 2023 Plan Mod, the loadout station was installed 
and utilized prior to the permitting of the Phase IV landfill.  The existing loadout station is 
located near the maintenance building and allows for manually top-loading tanker trucks 
with leachate from the leachate collection tank.   

The existing loadout station receives leachate from the existing leachate tank and is 
comprised of a manhole with a sump, pump, controls and overhead loadout piping.  The 
entire loadout area is covered with asphalt pavement.  An asphalt curb located on the 
downslope side of the loadout area  directs  potential spills that could occur during 
loadout operations to an inlet and into the loadout manhole’s sump.  The manhole’s 
sump would contain spilled liquid until it can be pumped into a tanker truck.  If sufficient 
volume is spilled, liquid in the manhole sump would rise and flow to the leachate 
collection tank via the outer pipe of the double walled leachate transfer pipe that is 
routed from the tank through the manhole.  Photos showing the curbing and inlet to the 
manhole pit along with the leachate loadout station are provided in Attachment 4. 

During leachate loadout, DPC and/or its subcontractors will physically monitor the 
loadout of the leachate into the top loaded trucks.  As per the current operation, leachate 
loadout cannot occur until a tanker truck is located at the station and the loadout pump is 
manually activated.  The level within the tanker truck will be monitored while the truck is 
being filled to confirm that the tanker truck does not overtop.  Phase IV Landfill’s 
Leachate loading procedure is provided in Attachment 4. 

4. Section NR 504.07, Wis. Adm. Code:  Provide the information required for the design and 
construction of the final cover. 

a. Section NR 504.07(4)(a)12 through 15, Wis. Adm. Code:  Provide the soil barrier 
layer specifications and clarify if its construction will adhere to the requirements 
of these code cites. 

Response: A final cover system that utilized a soil barrier layer was approved in the 
2001 Plan of Operation Conditional approval letter.  This cover system consisted of 
(from bottom to top): 2-foot soil barrier layer, geosynthetic clay liner (GCL), 40 mil 
geomembrane, 1-foot granular drainage layer, 1.5 feet general fill rooting zone, and 
6 inches of topsoil; however, following a 2004 plan modification, this final cover 
configuration was replaced with an alternate final cover system that did not include a soil 
barrier layer. 

As noted in Section 3.3.1 of the January 2023 Plan Mod, a 2004 plan modification was 
approved with an alternate final cover system that consisted of (from bottom to top) 
2-feet of moisture conditioned and compacted “select” fly ash, 40-mil geomembrane, 
1-foot drainage layer, 1.5-foot general soil cover layer (rooting zone), and 6 inches of 
topsoil.  This cover system was used to construct the first three final cover events.  It is 
DPC’s understanding that the final cover system contained in the approved 2004 Plan 
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Modification will not be acceptable for future final cover construction events.  Therefore, 
future final cover construction events will utilize the final cover system that was approved 
in the 2001 Plan of Operation Conditional Approval letter and discussed in the preceding 
paragraph.  The final cover design that has been installed to date will not be revised and 
will remain as constructed. 

Soil barrier layer requirements for the final cover system will be consistent with the liner 
system soil barrier layer requirements presented in the 2001 Plan of Operation 
Conditional Approval letter (referenced as the low permeability layer in the January 2023 
Plan Mod and 2001 Plan of Operation).  Details pertaining to the installation of the soil 
barrier layer (in reference to the base liner system) were previously provided in 
Section 3.2.2.1 of the January 2023 Plan Mod and will be followed for the final cover 
system as well.   

Soil barrier layer will consist of the following requirements:  

• Consist of soil types with Unified Soil Classification System classes of ML, CL, CH, 
SM, or SC or dual-classification of these soils.  The upper 1 foot shall have 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 (s. NR 504.07[4][a][12]). 

• Placement of the soil barrier layer would comply with s. NR 504.07(4)(a)(14-15) as 
detailed in Section 4.6.1 of Appendix F.1. This section detailed that the low 
permeability layer would have a minimum thickness of 2 feet.  Compaction of the 
material would meet the following requirements:  
– As noted in Section 4.6.1 of Appendix F.1: Compaction will be achieved by use of 

a sheepsfoot compactor with a minimum static weight of 30,000 pounds, or an 
equivalent piece of equipment (s. NR 504.07[4][a][14]).   

– Compaction will meet a minimum of 90 percent of the modified proctor density as 
noted in the Construction Quality Assurance Plan (CQA Plan) provided in 
Appendix G of the January 2023 Plan Mod.  

• Placement of the soil barrier layer will be placed in lifts no greater than 12 inches 
following compaction using footed compaction equipment with feet at least 6 inches 
long.  Each lift shall be disked or otherwise mechanically processed prior to 
compaction to break up clods and allow for moisture content adjustment.  Clod sizes 
will not exceed 2 inches in diameter (s. NR 504.07[4][a][13]). 

The CQA Plan was updated to indicate that the soil barrier layer (i.e. “low permeability 
layer”) will be applicable to the final cover system as well as the liner system.  This is 
included in Attachment 5. 
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b. Section NR 504.07(6)(b), (7), and (8), Wis. Adm. Code:  Re-evaluate the final cover 
perimeter storm water drain system design and provide the specifications and 
application rates for fertilizer and mulch addition to topsoil. 

Response:  The responses pertaining to the final cover stormwater drain system and 
fertilizer/mulch are provided below. 

Stormwater Drain System – The existing and approved perimeter final cover drainage 
design includes a minimum 4-inch diameter drainpipe that is located along the diversion 
berms and toe of final cover slope near the perimeter berm of the proposed landfill as 
shown in Details 2 and 4 on Plan Sheet 19 in Appendix F.2.  Coarse aggregate fill 
meeting the same gradation as the leachate collection drainage layer (minimum 
hydraulic conductivity of 1x10-2 cm/s) will be placed around the piping, which meets s. 
NR 504.07(6)(b).  The October 2000 Plan of Operation Section 3.11.4 (Appendix F.2 of 
the January 2023 Plan Mod) proposed that the pipes located in trenches in the perimeter 
berm will follow the same slope as the top of berm and discharge through pipes located 
at 500-foot intervals around the landfill.  Whereas pipes located in areas where the top of 
berm is flat will be sloped at 2 percent and discharge through pipes spaced at -200-foot 
intervals.  

However, during construction of the existing final cover areas, a maximum 200-foot 
spacing for the final cover drainage outlets was used.  This spacing meets the 
requirements of s. NR 504.07(6)(b).  This will continue for future final cover construction 
events.  Attachment 6 contains the layout and details from the first three final cover 
construction events.   

Fertilizer and Mulch – Specifications on the mulch and fertilizer are not required per the 
code reference.  Topsoil will be tested prior to placement to confirm fertilizer 
requirements.  Seeding, fertilizer, mulching methods and rates will be consistent with 
methods and rates utilized during previous final cover construction events, unless topsoil 
testing indicates otherwise.  Seed mix and fertilizer will be applied at a rate of 
approximately 2 pounds of seed and 7 pounds of fertilizer per 1,000 square feet.  Seed 
mix and fertilizer may be applied simultaneously via a hydroseeder, particularly along 
slopes.  Current recommended fertilizer consists of 16% nitrogen, 6% phosphoric acid, 
and 24% soluble potash; however, this will be confirmed prior to placement of topsoil.  
Mulch will be applied to the seeded area at a rate of at least 1.5 tons per acre and will 
consist of either oat or wheat straw.   

c. Section NR 504.12(3)(a)5, Wis. Adm. Code:  Specify the hydraulic conductivity 
standard of the soil barrier layer material to be used in construction of the liner 
and provide justification for the assumptions made for the liquid flow rate 
calculation for the soil barrier layer. 

Response:  Section NR 504.12(3)(a)(5) corresponds with the base liner of the landfill, as 
such the responses provided will be focused on the base liner system.  Per 
s. NR 504.12(3)(a)(5), a GCL and soil barrier layer may be used in place of the clay 
layer of the composite liner per s. NR 504.06(7).  Section NR 504.06(7) requires that the 
underlain soil barrier layer must be a minimum of 2 feet thick and meet the specifications 
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of s. NR 504.07(4)(a)12 to 17.  The requirements in s. NR 504.07(4)(a) 12 to 17 do not 
include a hydraulic conductivity requirement.  The only requirements pertain to particle 
size and the classification of the material, which are detailed in Section 3.2.2.1 of the 
January 2023 Plan Mod.  

Appendix H.1 of the January 2023 Plan Mod included the required liquid flow rate 
calculation.  This calculation compared the flow through the alternative liner system 
(GCL and soil barrier layer) to the flow through 2 feet of compacted clay.  Only the 
hydraulic conductivity of the GCL was evaluated in the previously provided flow rate 
calculation.  As noted in the footnotes of the provided calculation, the hydraulic 
conductivity of the GCL used in the calculation was based on previous testing conducted 
during construction.  To further justify the hydraulic conductivity used for the GCL, 
Attachment 7 contains the conformance testing results from the previous construction 
events which show that the GCL hydraulic conductivities have been within the same 
order of magnitude of the hydraulic conductivity used in the flow rate calculation.   

The calculation accounts for only the hydraulic conductivity of the GCL because (1) there 
is no requirement from WDNR on the hydraulic conductivity of the soil barrier layer, (2) 
discussion of alternative liner system in the preamble of the Federal Register, which 
promulgated the requirements for CCR landfills, details that a lower component liner 
alternative was noted as the GCL not GCL plus another soil material, and (3) including 
the hydraulic conductivity of the soil barrier layer would reduce the average hydraulic 
conductivity of the system, as detailed below.  

If the hydraulic conductivity in the flow rate equation for the alternate liner system was 
weighted to account for the 2 feet of soil barrier layer material, due to the greater 
thickness of the soil barrier layer material than the GCL thickness, the soil barrier layer 
would need to have a hydraulic conductivity on a similar scale as the compacted clay 
liner requirements (10-7 cm/s) This would likely be unattainable for some of the soil types 
allowed by s. NR 504.07(4)(a)(12) for the soil barrier layer and would defeat the benefit 
of using a GCL alternative liner system.  

5. Section NR 507.15(3), Wis. Adm. Code:  Provide the following information for general 
environmental monitoring requirements. 

a. Section NR 507.15(3)(a), Wis. Adm Code:  Provide a more detailed discussion on 
the known or suspected contaminant pathways and how the proposed CCR 
groundwater monitoring system is designed to cover all the pathways. 

Response:  If contaminants were released from the Phase IV Landfill they would migrate 
downward through the unsaturated zone until encountering the water table.  Once 
dissolved in groundwater, contaminants will migrate in the direction of groundwater flow.  
Therefore, monitoring wells installed at the downgradient waste boundary are positioned 
to detect a release to groundwater from the Phase IV Landfill.  As detailed in Section 4.2 
of the January 2023 Plan Mod, the groundwater monitoring system includes three water 
table wells (W-100R, W-105, and W-106) and one piezometer (W-100AR) located 
downgradient of the Phase IV Landfill.  The monitoring wells and piezometer provide 
both horizontal and vertical coverage for detecting a potential release.  There are no 
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wetlands or waterways between the landfill and the downgradient monitoring wells; 
therefore, there is no risk of groundwater being intercepted by surface water pathways 
prior to reaching the downgradient monitoring wells. 

b. Section NR 507.15(3)(b), Wis. Adm Code:  Provide site-specific technical data on 
the below listed items and provide additional discussion on how that information 
was considered when deciding the number, spacing, and depths of monitoring 
wells that are part of the proposed CCR groundwater monitoring system. 

i. Aquifer Thickness. 

Response:  As discussed in Section 4.1 of the January 2023 Plan Mod, the 
saturated thickness of the uppermost aquifer includes up to 20 feet of sandy soil 
and approximately 400 feet of Cambrian sandstone.  Due to the predominance of 
horizontal flow in layered sedimentary systems caused by anisotropy (i.e., 
horizontal hydraulic conductivity is always greater than vertical hydraulic 
conductivity in layered geologic units), and the predominantly vertical flow of a 
potential release through the unsaturated zone, the monitoring system design 
includes monitoring wells screened at the water table, which is the most likely 
location to detect a release from the Phase IV Landfill.  

In addition, downward vertical gradients indicate the potential for vertical flow in 
the shallow portion of the aquifer.  This potential for downward vertical flow 
warrants a downgradient piezometer to monitor groundwater quality below the 
water table.  As discussed in Section 4.2 of the January 2023 Plan Mod, the 
groundwater monitoring system includes a piezometer (W-100AR) located 
downgradient of the Phase IV Landfill. 

ii. Groundwater flow rate. 

Response:  The groundwater flow rate in the sand and gravel unit of the 
uppermost aquifer has previously been calculated to be approximately 370 feet 
per year as noted in the Groundwater Monitoring Program (GWMP) for 
Compliance with the Federal Coal Combustion Residual Rule report (TRC, 
2017).  This calculation is based on measured horizontal hydraulic gradients of 
0.05 foot per foot (ft/ft), assumed effective porosity of 20%, and geometric mean 
hydraulic conductivity of 1.4 x 10-3 cm/s.  The groundwater flow rate in the 
sandstone is expected to be slower than in the sand and gravel due to lower 
mean hydraulic conductivity of 1.1 x 10-3 cm/s. Assuming the same horizontal 
hydraulic gradient and effective porosity, the groundwater flow rate in the 
sandstone is approximately 285 feet per year.  Monitoring wells W-100R, 
W-100AR, W-105, and W-106 are located near the downgradient waste 
boundary, thus these wells are designed to detect a release from the landfill 
quickly after the release reaches the downgradient waste boundary. 
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iii. Seasonal and temporal fluctuations in groundwater flow. 

Response:  Groundwater flow maps for the Phase IV Landfill have been 
prepared and included in the annual groundwater monitoring reports since the 
2018 Annual Groundwater Monitoring Report (TRC, 2018).  The water table 
maps in the annual reports use water level data for September of the year 
preceding the report date, beginning with the 2018 report.  In addition, GWMP for 
Compliance with the Federal Coal Combustion Residual Rule report (TRC, 2017) 
included a water table map generated using data from March 2015. 

Based on a review of these water table maps, there is very little temporal 
fluctuation in groundwater flow.  All water table maps for the Phase IV Landfill 
show groundwater flowing south in the down-valley direction and generally 
converging toward W-100R and W-105.  A comparison of the Marsh 2015 water 
table map to the September water table maps for subsequent years also shows 
consistency in the flow pattern between March and September; therefore, there 
is no significant seasonal variation.  Because the shallow groundwater flow 
pattern consistently shows flow toward the downgradient wells, the well network 
design is appropriate for detecting a release from the Phase IV Landfill. 

iv. Hydraulic conductivities, porosities and effective porosities for the 
saturated and unsaturated geologic units overlying the uppermost aquifer 
and materials comprising the uppermost aquifer, and materials comprising 
the confining unit defining the lower boundary of the uppermost aquifer. 

Response:  As detailed above, the geometric mean hydraulic conductivity of the 
sand and gravel is 1.4 x 10-3 cm/s and the geometric mean hydraulic conductivity 
of the sandstone is 1.1 x 10-3 cm/s.  Both units are assumed to have an effective 
porosity of 20% for the groundwater velocity calculation; however, the effective 
porosity of these units could range up to 30%.  Total porosity in sand and 
sandstone is generally not significantly higher than the effective porosity and is 
likely also in the range of 20% to 30%. 

As the uppermost aquifer includes the Cambrian sandstone formations, the 
confining unit defining the lower boundary of the uppermost aquifer consists of 
Precambrian igneous and metamorphic rocks that underlie the Cambrian 
sandstone formations.  These Precambrian rocks are expected to have very low 
values for effective porosity and hydraulic conductivity. 

The monitoring well network is designed to monitor the sand and gravel and 
sandstone units, which are the permeable formations at this site. 

c. Section NR 507.15(3)(b), Wis. Adm. Code:  Provide a groundwater flow map for the 
site that includes at a minimum the proposed CCR wells, other groundwater 
monitoring wells, the landfill footprint, and groundwater flow direction. 

Response:  The groundwater flow map for the September 2022 groundwater sampling 
event is included in Attachment 8. 
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d. Section NR 507.15(3)(i), Wis. Adm. Code:  Provide baseline groundwater 
monitoring data for copper, manganese, silver, zinc, and field temperature in the 
CCR Wells. 

Response:  Baseline groundwater monitoring data for copper, manganese, silver, zinc, 
and field temperature for the CCR wells are included in Attachment 9. 

e. Section NR 507.15(3)(k), Wis. Adm. Code:  Provide a statement for the 
owner/operator to notify the department in writing within 60 days of completing 
sampling and analysis at any CCR well when a groundwater standard has been 
attained or exceeded in accordance with s. NR 507.15(3)(k), Wis. Adm. Code. 

Response:  In accordance with s. NR 507.15(3)(k), the owner/operator will notify the 
department in writing within 60 days of completing sampling analysis at any CCR well 
when a groundwater standard is attained or exceeded.  The Phase IV Landfill has not 
had a confirmed statistically significant increase (SSI) under the federal CCR monitoring 
program. 

6. Section NR 507.16(1), Wis. Adm. Code:  Provide the following information for the 
sampling plan. 

a. Section NR 507.16(1)(a), Wis. Adm. Code:  Provide an updated Site Monitoring 
Locations map that includes the leachate tank and retention pond. 

Response:  An updated Site Monitoring Locations map is included in the Environmental 
Sampling and Analysis Plan (ESAP) provided in Attachment 10.  A label for the 
leachate tank has been added to the map.  The two sedimentation basins associated 
with this facility are also shown on the Site Monitoring Locations map.  The retention 
pond language has been removed from the ESAP as no retention pond is associated 
with the license for landfill 4126. 

b. Section NR 507.16(1)(c), Wis. Adm. Code:  Provide revised procedures for field 
measurements for the items listed below. 

i. A detailed order in which wells should be sampled if the groundwater has 
been impacted by regulated or other activities. 

Response:  Section 3.0 of the ESAP states that 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.  The ESAP has been modified to indicate 
that if more than one well is determined to be impacted by a given substance, the 
order of sampling of impacted wells will be from the well with the lowest 
concentration of contaminant to the well with the highest concentration of 
contaminant. 
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ii. The procedures and types of equipment to determine turbidity, odor, and 
color. 

Response:  The procedure for determining turbidity and color of groundwater 
samples in the field is to visually observe the sample bottles after filling and 
noting any turbidity (yes or no) or color on the field sheet.  It is not recommended 
to directly smell groundwater samples; therefore, the procedure for noting sample 
odor is to note on the field sheet (yes or no) if an odor is detected in the ambient 
air while the groundwater samples are being collected. 

Section NR 507.16(1)(c)(3) does not require specification of equipment for 
determining turbidity, odor, and color; however, “equipment” for these consists of 
the eyes and nose of the sampler. 

c. Section NR 507.16(1)(d), Wis. Adm. Code:  Provide an update to the equipment 
cleaning process that includes procedures to clean purging equipment between 
wells. 

Response:  As detailed in the ESAP, the wells are purged using dedicated pumps.  The 
only equipment with the potential to cause cross-contamination of laboratory samples 
between wells is the water level measurement device.  Section 3.1.7 of the ESAP 
specifies the procedure for cleaning the water level measurement device between wells.  
Section 3.1.7 of the ESAP has been modified to indicate that non-dedicated purging 
equipment will also be cleaned between wells if it is used during a sampling event. 

d. Section NR 507.16(1)(e), Wis. Adm. Code:  Provide revised procedures for 
obtaining samples from wells that include the following 

i. The volume of sample required for analysis. 

Response:  The ESAP has been modified to indicate that the anticipated total 
sample volume is approximately one-half liter per well. 

ii. The rate of flow when sampling, when applicable. 

Response:  The ESAP has been modified to specify that the flow rate during 
sampling will be the same or less than the flow rate used while purging the well, 
and in all cases less than a half-liter per minute. 

e. Section NR 507.16(1)(f), Wis. Adm Code:  Provide revised procedures for 
establishing field quality assurance and quality control that include procedures 
for and the frequency at which field blanks will be collected and processed. 

Response:  The ESAP specifies that the rate of collection of field blanks (i.e., equipment 
blanks) will be one per sampling event if non-dedicated and/or non-disposable field 
sampling equipment is used.  The ESAP also specifies that in such a case, the field 
blank will be collected by passing reagent grade water through decontaminated field 
equipment.  The ESAP has been modified to specify that the equipment blank water will 
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be collected into laboratory-supplied sample bottles and analyzed for the same 
parameters as the groundwater samples. 

As stated in the ESAP, the anticipated purging and sampling procedures use only 
dedicated and disposable equipment; therefore, field blanks will not be collected under 
typical sampling conditions.  The WDNR’s Groundwater Sampling Desk Reference 
(WDNR, 1996) states that “field blanks are not required if dedicated sampling equipment 
or disposable sampling equipment is used.” 

7. Section NR 514.045(1)(c)1 through 3, Wis. Adm. Code:  Provide a demonstration 
addressing the stability items of this section. 

Response:  The Location Restrictions Demonstration was previously provided in Appendix D of 
the January 2023 Plan Mod and summarized in Section 2.2 of the main text of the January 2023 
Plan Mod.  Section NR 514.045(1)(c) includes three demonstration requirements to determine 
that the Phase IV Landfill is not located within an unstable area.  These demonstration 
requirements are: (1) on-site or local soil conditions that may result in significant differential 
settling, (2) on-site or local geologic or geomorphic features, and (3) on-site or local human-
made feature or events both surface and subsurface.  The Phase IV Landfill demonstrated 
compliance with each of these per the following:  

• On-site or local soil conditions that may result in significant differential settling – 
Settlement and differential settlement is typically caused by extensive deposits of soft, fine-
grained soils located below the subbase of the landfill.  Based on the geotechnical 
exploration that was conducted as part of the Feasibility Report in May 1997, the CCR 
landfill is not located in soil condition that may cause significant differential settling.  The on-
site soils consisted of silt and lean clay overlying silty sand and sand, weathered bedrock 
(sandstone or dolomite), and sandstone.  In areas the silty sand/sand extended from the 
existing ground surface to bedrock.  These observations do not generally suggest an 
unstable foundation.  
Based on standard penetration testing (SPT) conducted during the time of the soil borings, 
the fine-grained loess material (silt and clay) generally consisted of medium stiff to stiff 
relative densities.  Beneath the Phase IV Landfill, the fine-grained material was generally 
silt.  Soft/loose clay and silt were observed in isolated pockets along the perimeters or at 
elevations above or near subbase grades, but it is not anticipated that these will impact 
settlement of the facility as they are underlain by medium dense to dense soils.  In addition, 
based on the SPT blow counts the silty sand and sand are categorized as primarily medium 
dense to dense.  Soils at these relative densities along with appropriate preparation of the 
subgrade, generally would not be susceptible to significant differential settlement for the 
Landfill.  Cross sections and select wells logs completed during the Feasibility Report were 
included in Appendix D of the January 2023 Plan Mod.  Additional boring logs completed at 
the time of the Feasibility Report are included in Attachment 11. 
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• On-Site or local geologic or geomorphic features – As detailed in Appendix D of the 
January 2023 Plan Mod and above, geologic or geomorphic features that are unstable were 
not encountered during the exploration for the Phase IV Landfill.  The subsurface consisted 
of primary silts and silty sand and sand underlain by weathered bedrock and bedrock.  The 
bedrock consisted of sandstone.  Karst systems were not encountered during the 
exploration.  Faults were not observed within the rock cores and no faults have been 
identified to have occurred in the area in the past 1.6 million years as noted in the updated 
Earthquake Fault Map summarized in Section 2.2 of the January 2023 Plan Mod.  In 
addition, the Phase IV Landfill is not located within a seismic impact zone.  These geologic 
features provide a stable foundation for the Phase IV Landfill.  
As noted in Section 2.5 of Appendix D of the January 2023 Plan Mod, global stability 
analyses were performed during the 2000 Plan of Operation.  The analysis indicated 
acceptable factors of safety for the critical slopes.  These global stability analyses were 
previously included in Appendix D and Appendix F.7 of the January 2023 Plan Mod. 

• On-site or local human-made feature or events both surface and subsurface – As 
described in Section 2.2 and shown in the cross sections presented of Appendix D of the 
January 2023 Plan Mod, the Phase IV Landfill is not located on human-made features or 
events that would be considered unstable.  The facility was designed and constructed to 
efficiently manage storm water and leachate.  The base liner was constructed at grades 
greater than 5 feet above the highest noted groundwater level.  Based on the analyses, the 
existing Landfill and future lateral expansions are not considered unstable.  

8. Section NR 514.07(1)(i) and (j), Wis. Adm. Code:  Provide updated construction quality 
control and assurance plans that include the placement of the 2-foot soil barrier layer of 
the final cover. 

Response:  An updated Construction Quality Control and Assurance Plan (CQA Plan) is 
provided in Attachment 5. 

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

a. Section NR 514.07(10)(b)3, Wis. Adm. Code:  Provide an updated run-on and run-
off control system plan that includes construction procedures and a schedule for 
construction of the storm water control structures. 

Response:  Information pertaining to construction procedures and a schedule for 
construction of the storm water control structures was provided in Section 5.2 of the 
January 2023 Plan Mod and included in Sections 2.2.2 and 2.3.2 of Appendix K of the 
January 2023 Plan Mod.   

The information from Section 5.2 was incorporated into the Run-on and Run-off Control 
System Plan provided in Attachment 12.  No other changes to the Run-on and Run-off 
Control System Plan have been made.  General updates to the Run-on and Run-off 
Control System Plan will be completed in 2026 as part of the 5-year update. 
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b. Section NR 514.07(10)(c)6, Wis. Adm. Code:  Provide the anticipated schedule of 
final cover construction activities including the year and number of acres of each 
construction event. 

Response:  Section NR 514.07(10)(c)(6) requires that a “schedule for the completion of 
all closure activities, including an estimate of the year in which all closure activities for 
the CCR landfill will be completed.  The schedule shall provide sufficient information to 
describe the sequential steps that will be taken to close the CCR landfill, including 
identification of major milestones such as coordinating with other agencies and obtaining 
other necessary approvals or permits, installation of the final cover system, and the 
estimated timeframes to complete each step or phase of CCR landfill closure.  If the 
estimated timeframes to complete closure exceed the timeframes specified under 
s. NR 506.083 (3) (a), the plan shall include the site-specific information, factors and 
considerations that support any time extension.”  Section NR 506.083 references the 
completion of closure activities, i.e. when the entire landfill is closed, and does not refer 
to intermediate closure events while operations are still active.  

Phasing of the Phase IV Landfill was provided in the 2000 Plan of Operation with 
phasing drawings provided in Appendix F.2 of the January 2023 Plan Mod.  However, 
determining when each intermediate closure event will occur is not practicable as it is 
based on the filling rates which are variable and dependent on the amount of CCR waste 
that is generated and the amount of the CCR waste that can be beneficially reused/sold. 

Table 1 of Appendix P of the January 2023 Plan Mod provided an estimated schedule 
for the completion of all closure activities (Phase IV Landfill becomes inactive and 
completely closed) as required by s. NR 514.07(10)(c)(6) and that met the timeframes 
detailed in s. NR 506.083.  Table 1 indicated that final closure is currently estimated to 
be initiated in 2057, and 124 days is estimated to be required to cover the potential 
largest final cover area of the Phase IV Landfill (approximately 12.4 acres) along with 
completing the notification of completion of closure and deed notation and notification.  
This table provides estimated timelines for each step of the final cover process and their 
anticipated durations as required by s. NR 514.07(10)(c)(6).  

c. Section NR 514.07(10)(d)1.d., Wis. Adm. Code:  Provide a statement that the 
groundwater monitoring system will be maintained and monitored in accordance 
with ch. NR 507, Wis. Adm. Code. 

Response:  Section 2.3.5 of the Post Closure Care Plan from the January 2023 Plan Mod 
(Appendix Q) indicates that the groundwater system will be maintained throughout the post-
closure period.  In addition, the system will be sampled as outlined in the ESAP, which was 
developed in compliance with ch. NR 507.  A code reference to ch. 507 was added into the 
Post Closure Care Plan and the updated plan is included in Attachment 13.  

d. Section NR 514.07(10)(d)2, Wis. Adm. Code:  Provide the name of the person or 
office to contact about the facility during long-term care. 

Response:  The contact person or office for the long-term care of the Phase IV Landfill 
was previously specified in Section 2.2 of the Post Closure Plan provided in Appendix Q 

https://docs.legis.wisconsin.gov/document/administrativecode/NR%20506.083(3)(a)
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of the January 2023 Plan Mod.  The information provided included the title of the person 
that should be contacted along with an address, phone number, and email address.  

10. Sections NR 520.07(2) and (3), Wis. Adm. Code:  Provide updated cost estimates for 
closure and long- term care as needed to reflect above items. 

Response:  Updated closure and post-closure costs are provided in Appendix 14.  

11. Provide a chronological listing of all previous department issued plan of operation and 
modification approvals, including expedited plan modifications, along with a listing of 
their approval conditions, indicating the status (active, completed or superseded) of each 
condition. 

Response:  Per s. NR 514.07(6m), a plan of operation for any proposed landfill that includes a 
vertical or horizontal overlay onto an existing facility shall include a summary of the applicable 
conditions, approvals, or orders issued by the WDNR in chronological order, indicating which 
are active and subject to compliance and the status of each condition.  This was not included in 
the January 2023 Plan Mod for the following reasons:  

• The Phase IV Landfill is an existing facility with no horizontal or vertical expansion proposed. 

• This request was not identified as a requirement in the s. NR 514.045 for the Plan of 
Operation Plan Modification for Initial Permitting.  

• As noted in s. NR 514.045(1) the January 2023 submittal was a Plan of Operation 
Modification, not a new Plan of Operation.  Section NR 514.07(6m), which governs the 
request in WDNR’s Comment 11, applies to new Plans of Operation not modifications to 
existing Plans of Operation. 

As this is not required per ch. NR 514 for Plan Modifications or for the Plan Modification for 
Initial Permitting of CCR landfills, DPC will not be assembling this information.  Approval letters 
associated with the Phase IV Landfill were provided as Appendix B in the January 2023 Plan 
Mod for WDNR’s convenience.  

12. Please note that the proposed final cover alternative which includes 2-ft of moisture 
conditioned and compacted fly ash overlain by a geomembrane does not meet code 
requirements and therefore will not be approved. 

Response:  The proposed final cover alternative was previously approved by the WDNR via the 
Plan Modification submitted in January 2004 and provided in full in Appendix J.1 of the January 
2023 Plan Mod.  The associated approval letter was included in Appendix B of the January 
2023 Plan Mod.  If the January 2004 alternative final cover will not approved for future final 
cover events, the final cover system provided in the 2001 Plan of Operation Approval Letter 
consisting of 2-foot soil barrier layer, GCL, geomembrane, 1-foot drainage layer, 1.5-foot rooting 
zone layer, and 6-inch topsoil layer will be utilized as detailed in the response to Comment 4a.  
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Proposed Preventive Action Limits (PALs) and Alternative Concentration Limits (ACLs) 

In addition to the above responses to WDNR comments, this Addendum includes proposed PALs and 
ACLs.  Consistent with NR 507 and the WDNR 2007 guidance document “How to Calculate Preventive 
Action Limits (PALs) and Alternative Concentration Limits (ACLs) for Solid Waste Facilities”, PALs were 
calculated for the following indicator parameters for CCR monitoring wells: alkalinity, calcium, hardness, 
total dissolved solids (TDS), specific conductance, and lithium.  PAL calculations were based on eight 
rounds of background groundwater quality data collected in 2022-2023 or 2015-2017.  PALs for these 
indicator parameters were calculated as the greater of: 1) the mean of at least eight values plus three 
standard deviations, or 2) the mean of at least eight values plus the increment specified in 
s. NR 140.20, Table 3.  Selected values for PALs were rounded up to two significant digits as specified 
in the WDNR guidance.  Proposed PALs are summarized in Table 1.  The PAL calculations are 
summarized in Attachment 15.  Previously approved PALs for hardness and alkalinity at the CCR 
wells were based on filtered samples, and therefore, are not applicable to the CCR monitoring program. 

Baseline groundwater data were reviewed to determine if monitoring parameters exceed existing 
NR 140 groundwater standards at CCR wells.  Nitrate plus nitrite as nitrogen was detected at 
concentrations exceeding the NR 140 PAL in six of the CCR wells.  Due to these exceedances, ACLs 
were calculated for nitrate plus nitrite as nitrogen at the six CCR wells where exceedances were 
identified.  ACLs were calculated as the mean concentration of the eight baseline sampling events, plus 
two standard deviations, as outlined in the 2007 WDNR guidance document referenced above.  Values 
for ACLs were rounded up to two significant digits as specified in the WDNR guidance.  Proposed ACLs 
are summarized in Table 2.  The ACL calculations are summarized in Attachment 15. 

Per s. NR 140.28(1)(a), the WDNR may not approve a facility where a PAL has been exceeded unless 
an exemption is granted.  Therefore, in accordance with s. NR 140.28 and s. NR 507.29, DPC is 
requesting an exemption for PAL exceedances for nitrate plus nitrite as nitrogen at W-100R, W-100AR, 
W-101, W-105, W-106, and W-107.  Because the highest concentrations of nitrate plus nitrite as 
nitrogen are found in the upgradient wells, the nitrogen in groundwater appears to be coming from an 
upgradient source, most likely upgradient agricultural land use.  Per NR s. 140.28(3)(a), the department 
may grant an exemption for background nitrate exceeding the PAL if the facility is designed to achieve 
the lowest possible concentration for that substance which is technically and economically feasible and 
the existing or anticipated increase in the concentration of the substance does not present a threat to 
public health or welfare.  The facility is designed to prevent the release of contaminants to the 
environment.  Therefore, the facility is designed to achieve the lowest possible concentration that is 
technically and economically feasible, and there is no anticipated increase in nitrate plus nitrite as 
nitrogen in groundwater resulting from the facility. 

DPC and TRC trust that we have provided the information requested by the Department.  Additional 
copies of this Addendum 1 have been distributed according to the attached distribution list.  

Request for Additional Waste Stream in Phase IV Landfill 

In addition to the information requested by the Department, DPC requests approval to accept a new 
waste stream for a limited time into the Phase IV Landfill as part of this Plan Modification.  The new 
waste stream is anticipated to be a limited time occurrence correlating with and consisting of waste 
from the removal of the EJ Stoneman Landfill in Cassville, Wisconsin.  To support this request, detailed 
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information on the waste type and quantity, anticipated schedule, and management procedures is 
provided in Attachment 16. 

DPC is requesting that the WDNR review and provide an approval for the Phase IV Landfill.  Please 
feel free to contact Leif Tolokken at (608) 386-2675 or me at (608) 622-9382 with questions regarding 
this document.  

Sincerely, 

TRC 

 

Todd Martin 
Principal Project Manager 

cc: See attached Distribution List 
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Site Specific Storm Water Pollution Prevention Plan 
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Introduction 

Storm water regulations were published by the Environmental Protection Agency in 
1990. The State of Wisconsin has authority to administer these regulations under NR 216. NR 
216 defines the conditions under which storm water associated with industrial activity can be 

discharged to the waters of the State of Wisconsin. A WPDES Storm Water Permit is required to 
discharge storm water. One of the requirements of the permit is a Storm Water Pollution 
Prevention Plan. 
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Storm Water Pollution Prevention Plan(SWPPP) 

Pollution Prevention Individual 

Ty Johnson, Mechanical Foreperson, is the SWPPP coordinator for the Alma Offsite. 
This individual has the responsibility to coordinate the development, evaluation, maintenance, 
and amendment of the SWPPP with the assistance of corporate Environmental Water and Waste 
Management Department and the Alma Offsite Site Storm Water Pollution Prevention Team. 
See Appendix A for Team members. 

Facility Site Description and Drainage Base Map 

The Alma Offsite is a licensed coal ash landfill site. It is located in Buffalo County south 
of Alma, Wisconsin along and northeast of state highway 35. The site is located within a 
coulee(valley) and has an elevation of 770 - 875 feet above mean sea level(MSL). The main 
features of the site are as follows: 

1. Ash processing building.

Coal ash is brought to the site from Dairyland power plant sites in Alma(JPM) 
and Genoa(G-3), Wisconsin. Bottom ash is transported from the power plant site 
directly to the landfill. G-3 fly ash is brought to the site in semitrailer trucks, 
pneumatically unloaded, processed( conditioned), and loaded onto dump trucks for 
placement in the landfill. JPM fly ash is processed(conditioned) at JPM silos, and 
loaded onto dump trucks for placement in the landfill. 

2. Landfill cells.

The existing landfill area is divided into four phases. The first three phases have 
been filled and closed. Storm water from outside the landfill proper boundary is 
directed around the landfill boundary so that none of this water comes in contact 
with coal ash and site activities. 

Construction of the Phase IV landfill began in 2001 and will consist of 6 cells, 
each of which will be built one at a time. As of December 2018, the first three 
cells (Cell 1, 2A, and 2B) have been filled and capped. Cell 3A and 3B are 
constructed and are currently in use. Storm water that will contact ash will be 
directed to a leachate collection system and to a holding tank for either use in the 
ash conditioning process or used as make-up water in the JPM bottom ash 
dewatering system. Storm water that falls within the cell, that has not contacted 
ash, will be directed to one of two storm water runoff basins to settle out the 
suspended solids before discharge to the intermittent stream that runs through the 
site. 
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3. Soil borrow sites.

The Alma Offsite contains two soil borrow sites that are used periodically. Soil 
excavated from the borrow sites will be used as capping material for the landfill 
cells associated with Phase IV. Storm water associated with the soil borrow sites 
will be managed per the requirements of WPDES Nonmetallic Mining Operations 
General Permit WI-0046515-5 which was received for the borrow sites. 

4. Storm water runoff pond.

A storm water runoff pond is located on the site to capture runoff from the 
immediate area surrounding the ash processing building. This water is used in the 
ash conditioning process. Water from this pond has never and is not anticipated 
to be discharged to surface water. 

The Phase IV landfill has two storm water runoff basins. The basins collect storm 
water from within each cell that has not contacted ash. The basins will provide 
settling of suspended solids before discharge to the intermittent stream that runs 
through the site. 

The drainage base map is located in Appendix B. The map indicates drainage patterns 
and potential contaminant sources. This map will be updated as the landfill cells are filled and 
closed. 

Summary of Existing Sampling Data or Observations 

There is some water quality data for the storm water runoff pond. Because this water is 
collected and not discharged, there will be no further discussion of the data. This data is 
mentioned to inform agency personnel or other interested parties that it exists. The data for the 
runoff pond is maintained by the Environmental Water and Waste Management Department. No 
other observations which characterize storm water quality or identify storm water contamination 
sources exist. 

Potential Sources of Storm Water Contamination 

Potential sources of contaminated storm water are as follows: 

aboveground fuel oil tank 
used oil barrels 
ash unloading area 
ash loading area 
transformers 
soil erosion 
ash spillage from trucks on way to landfill cell 
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Potential po11utants resulting from contact with these sources include: 

suspended solids(ash fines, soil), trace metals(e.g. iron, zinc), petroleum 
VOCs(e.g. DRO), and oil and grease. 

Status of Non-storm Water Discharges to the Storm Sewer 

This site has no non-storm water discharges to the storm sewer system. 

Source Area Control Best Management Practices 

Petroleum AST has berm to capture leaks and is completely enclosed. 
The site perimeter is graded to retain storm water runoff to the site, with the exception of 

those areas which are not a part of active operations per the landfill Plan of Operation. 
Erosion in the landfill area is monitored and repaired as needed per the landfill Plan of 
Operation and/or Closure Plan. 
The transformers are checked daily as site supervisors make their rounds of the site. 

The ash unloading and loading areas are paved and sloped to a storm water collection 
drain and/or the runoff pond. Note: storm water from these sources is directed to the 
runoff pond. 
Ash that may fall off of trucks in the ash loading area is picked up to minimize storm 
water contact and fugitive dust conditions. 
Processed ash is loaded on the dump trucks to minimize spillage from the trucks during 
transport to the landfill cell. 

Used oil barrels are placed on top of spill pallets. 

Training for site personnel will be conducted annually via GPI Learn to maintain an 
awareness of storm water pollution prevention. 

Residual Pollutants 

No residual pollutants should leave the site except rain events which will exceed the 25-
year, 24-hour storm events. The two storm water collection drains are designed to overflow to a 

nearby intermittent stream under extreme rain events as approved by the Bureau of Solid Waste 
when the landfill site was constructed. Under these events residual pollutants would consist of 
suspended solids and trace metals. No activities at this facility would contribute to BOD. 

Storm Water Treatment Best Management Practices 

Source BMPs should be sufficient to control potential storm water pollutants at this site. 
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Facility Monitoring Plan 

The facility monitoring plan shall include the following: 

1. Evaluations of non-storm water discharges

a. end of pipe screening twice per year(January, July)

2. Evaluation of storm water discharges

a. annual facility site compliance inspection(January)
b. quarterly visual observations of storm water leaving the site.

(Jan-Mar, Apr-Jun, Jul-Sep, Oct-Dec) 

Inspection forms can be found in Appendix C. 

SWPPP Implementation Schedule 

Evaluation of non-storm water and storm water discharges will begin in 1997. BMPs 
identified in the SWPPP are already in place. No further action is warranted at this time. 
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Signature 

Name: George Miller
Title: Site Manager 

Signature: _______________ _ 

I certify under penalty of law that this document and attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the 
information contained in the plan. Based on my inquiry of the person, or persons, who manage the system, or those 
persons directly responsible for gathe1ing the information; the information contained in tl1is document is, to tl1e best 
of my knowledge and belief, true, accurate and complete. I am aware that tllere are significant penalties for 
providing false information, incJuding the possibility of fine and imprisonment. In addition, I certify under penalty 
of law that, based upon inquiry of persons directly under my supervision, to tile best of my knowledge and belief, 
the provisions of this document adhere to the provisions of the storm water permit for the development and 
implementation of a Storm Water Pollution Prevention Plan and that the plan will be complied with. 
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(Revision Recertification) 

Signature 

Name: Brian Treadway 
Title: Site Manager 

Signature: �� 'J � 
I certify under penalty of law that this document and attachments were prepared under my direction or 

supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the 
information contained in the plan. Based on my inquiry of the person, or persons, who manage the system, or those 
persons directly responsible for gathering the information; the information contained in this document is, to the best 
of my knowledge and belief, true, accurate and complete. I am aware that there are significant penalties for 
providing false information, including the possibility of fine and imprisonment. In addition, I certify under penalty 
of law that, based upon inquiry of persons directly under my supervision, to the best of my knowledge and belief, 
the provisions of this document adhere to the provisions of the storm water permit for the development and 
implementation of a Storm Water Pollution Prevention Plan and that the plan will be complied with. 
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Appendix A 

Alma Offsite SWPPP Team Members 
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Alma Offsite SWPPP Team Members 

Team Leader: 

Ty Johnson 

Members 

Don Loock 

Janet Cleveland 
Craig Leverance 

Advisor 

Andy Thomes
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Appendix B 

Site Base Maps 
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Quarterly Inspection Locations SW-1 thru SW-6 
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Appendix C 

Inspection Form 
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4th Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Department of Natural Resources Form 3400- 176A (R 3/01) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. It does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91 ( 4 ), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier I and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 

Dairyland Power Cooperative Alma Offsite 
Street Address City I State I ZIPCode 

State Highway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 

Dairyland Power Cooperative 
Outfall Number (make reference to site map) Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-1 End of pipe located northeast of Ash Processing Building. 
(see map) 

Time of Rainfall Event I Time of Visual Inspection I Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: □ Clear □ Red □ Yellow D Brown D Other:

Odor: □ None □ Musty □ Sewage D Rotten Egg D Other:

Clarity: □ Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear □ Red D Yellow □ Brown D Other:

Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



4th Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Department of Natural Resources Form 3400 - 176A (R 3/01) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. It does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier 1 and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary chan�es to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 

Dairyland Power Cooperative Alma Offsite 
Street Address I City I State I ZIP Code 

State Hi2hway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 

Dairyland Power Cooperative 
Outfall Number (make reference to site map) I Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-2 End of pipe that exits the Runoff Pond. (see map) 
Time of Rainfall Event I Time of Visual Inspection I Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: □ Clear □ Red □ Yellow D Brown D Other:

Odor: □ None □ Musty □ Sewage D Rotten Egg D Other:

Clarity: □ Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear 0 Red D Yellow □ Brown D Other:

Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



4th Quarter 
State of Wisconsin Quarterly Visual Inspection - Field Sheet Department of Natural Resources Form 3400 - 176A (R 3/0 I) 
This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. It does not have to be submitted to the Department unless requested. Jf false information from quarterly visual inspections is reported to the Department, you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 
Use one form per outfall. 
Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by the Tier I and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs dming daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best Management Practices that could be used to reduce or eliminate the problem. 
Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. Facility Name 
Dairyland Power Cooperative Alma Offsite Street Address I City I State I ZIPCode 
State Hi�hway 35 and River Road Alma WI 54610 Name of Person Conducting Inspection Inspection Date 
Employer Telephone Number 
Dairyland Power Cooperative Outfall Number (make reference to site map) Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 
SW-3 End of pipe located southwest of the Runoff Pond. (see 

mao) Time of Rainfall Event I Time of Visual Inspection Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 
Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 
Color: □ Clear □ Red □ Yellow D Brown D Other: 
Odor: □ None □ Musty □ Sewage D RottenEgg D Other: 
Clarity: □ Clear □ Cloudy D Opaque D Suspended Solids □ Other: 
Floatables: D None D Foam D Garbage □ Oily Film □ Other:
Deposits/Stains: D Clear 0 Red D Yellow □ Brown D Other: 

Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



4111 Quarter 
State of Wisconsin Quarterly Visual Inspection - Field Sheet Department of Natural Resources Form 3400 - 176A (R 3/0 I) 
This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. Jt does not have to be submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 
Use one form per outfall. 
Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by the Tier 1 and Tier 2 lndustrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best Management Practices that could be used to reduce or eliminate the problem. 
Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. Facility Name 
Dairyland Power Cooperative Alma Offsite Street Address 

I
City State 

I
ZIP Code 

State Highway 35 and River Road Alma WI 54610 Name of Person Conducting Inspection Inspection Date 
Employer Telephone Number 
Dairyland Power Cooperative Outfall Number (make reference to site map) 

I
Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-4 Culvert immediately south of Phase III. (see map) Time of Rainfall Event 
I 

Time of Visual Inspection I Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 
Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 
Color: □ Clear □ Red □ Yellow D Brown D Other: 
Odor: □ None D Musty □ Sewage D Rotten Egg D Other: 
Clarity: D Clear 0 Cloudy D Opaque D Suspended Solids □ Other:
Floatables: D None D Foam D Garbage □ Oily Film □ Other:
Deposits/Stains: D Clear 0 Red D Yellow □ Brown D Other: 
Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



4th Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Depmtment of Natural Resources Form 3400 - 176A (R 3/0 I) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. ft does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier 1 and Tier 2 lndustrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 

Dairyland Power Cooperative Alma Offsite 
Street Address I City I State ZIP Code 

State Highway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 

Dairyland Power Cooperative 
Outfall Number (make reference to site map) Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-5 Half-culvert located at base of Phase II, north side. (see 
ma()) 

Time of Rainfall Event I Time of Visual Inspection Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: □ Clear □ Red □ Yellow D Brown D Other:

Odor: □ None □ Musty □ Sewage D Rotten Egg D Other:

Clarity: □ Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear 0 Red D Yellow □ Brown D Other:

Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



4th Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Department of Natural Resources Form 3400 - J 76A (R 3/0 J) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. It does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91 ( 4 ), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier I and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 
Dairyland Power Cooperative Alma Offsite 
Street Address City State 

I 
ZIPCode 

State Hi�hway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 
Dairyland Power Cooperative 
Outfall Number (make reference to site map) Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 
SW-6 End of culvert located at base of Phase IV Sedimentation 

Basin# 1. (see map) 
Time of Rainfall Event 

I
Time of Visual Inspection 

I
Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: □ Clear □ Red □ Yellow D Brown D Other: 

Odor: □ None □ Musty □ Sewage D RottenEgg D Other: 

Clarity: □ Clear □ Cloudy D Opaque D Suspended Solids □ Other: 

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear □ Red D Yellow □ Brown D Other: 
Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



4111 Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Department of Natural Resources Form 3400 - 176A (R 3/01) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. It does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier I and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 

Dairyland Power Cooperative Alma Offsite 
Street Address City State ZIP Code 

State Highway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

NA NA 
Employer Telephone Number 

Dairyland Power Cooperative 
Outfall Number (make reference to site map) Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-7 End of culvert located at base of Phase IV Sedimentation 
Basin# 2. (see map) 

Time of Rainfall Event I Time of Visual Inspection I Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

NA NA 
Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: D Clear 0 Red □ Yellow D Brown D Other:

Odor: D None D Musty □ Sewage D Rotten Egg D Other:

Clarity: D Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear □ Red D Yellow □ Brown D Other:

Comments: 

This inspection location has not been constructed. 

This outfall could not be evaluated during this quarter due to the following reason: 



41h Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Depmtment of Natural Resources Form 3400 - 176A (R 3/01) 

This form is for your own use and should be kept as part of your Storm Water PoJlution Prevention Plan. It does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier 1 and Tier 2 lndustrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 

Dairyland Power Cooperative Alma Offsite 
Street Address I City I State I ZIPCode 

State Highway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

NA NA 
Employer Telephone Number 

Dairyland Power Cooperative 
Outfall Number (make reference to site map) Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-8 End of culvert located at base of Phase IV Temporary 
Sedimentation Basin for Cell 2A. (see map) 

Time of Rainfall Event I Time of Visual Inspection I Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

NA NA 
Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: D Clear 0 Red □ Yellow D Brown D Other:

Odor: D None D Musty □ Sewage D Rotten Egg D Other:

Clarity: D Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear □ Red D Yellow □ Brown D Other:

Comments: 

This inspection location has not been constructed. 

This outfall could not be evaluated during this quarter due to the following reason: 



4th Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Depmtment of Natural Resources Form 3400 - 176A (R 3/0 I) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. It does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier 1 and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to vour Storm Water Pollution Prevention Plan as needed. 
Facility Name 
Dairyland Power Cooperative Alma Offsite 
Street Address I City I State I ZIPCode 
State Highway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 
Dairyland Power Cooperative 
Outfall Number (make reference to site map) 

I 
Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-9 Soil borrow area number 2. (see map) 
Time of Rainfall Event Time of Visual Inspection Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: □ Clear □ Red □ Yellow D Brown D Other: 

Odor: □ None □ Musty □ Sewage D Rotten Egg D Other: 

Clarity: D Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear 0 Red D Yellow □ Brown D Other: 
Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



41h Quarter 

State of Wisconsin Quarterly Visual Inspection - Field Sheet 
Department of Natural Resources Form 3400- 176A (R 3/01) 

This form is for your own use and should be kept as part of your Storm Water Pollution Prevention Plan. ft does not have to be 
submitted to the Department unless requested. If false information from quarterly visual inspections is reported to the Department, 
you could be subject to penalties up to $10,000 pursuant to s. 283.91(4), Wis. Stats. 

Use one form per outfall. 

Quarterly visual inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier 1 and Tier 2 Industrial Storm Water General Permits. This inspection should be performed when sufficient runoff occurs 
dming daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from the outfall, or as 
soon as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any possible Best 
Management Practices that could be used to reduce or eliminate the problem. 

Make any necessary changes to your Storm Water Pollution Prevention Plan as needed. 
Facility Name 

Dairyland Power Cooperative Alma Offsite 
Street Address 

I
City 

I
State 

I
ZIP Code 

State Highway 35 and River Road Alma WI 54610 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 

Dairyland Power Cooperative 
Outfall Number (make reference to site map) 

I
Description of Outfall (e.g., ditch, concrete pipe, grassed swale, etc.) 

SW-10 Soil borrow area number 1. (see map) 
Time of Rainfall Event 

I
Time of Visual Inspection 

I
Optional: Amount of rainfall at time of observation (nearest tenth of an inch) 

Describe your observations. An easy way to conduct this inspection is to use a glass jar to collect a sample of the storm water being 
discharged from the facility and visually inspect the water. Include any observations of color, odor, turbidity, floating solids, foam, oil 
sheen or any other visual indicators of storm water pollution and the probable sources of any observed storm water contamination. 

Color: □ Clear □ Red □ Yellow D Brown D Other:

Odor: □ None □ Musty □ Sewage D Rotten Egg D Other:

Clarity: □ Clear □ Cloudy D Opaque D Suspended Solids □ Other:

Floatables: D None D Foam D Garbage □ Oily Film □ Other:

Deposits/Stains: D Clear 0 Red D Yellow □ Brown D Other:

Comments: 

This outfall could not be evaluated during this quarter due to the following reason: 



Semi-Annual, Non-Storm Water Discharge Field Sheet 
Dairyland Power Cooperative - Alma Offsite 

Evaluation Scope: Pick a dry day to perform the evaluation, preferably several days after the most recent rain. Go to each outfall 
location and look for the presence of water. Fill out the form below and explain any "yes" answers. 

Non-storm Water 
Method Used Present? 

Outfall Evaluation to Evaluate Yes No 
Number Date Outfall 

SW-1 visual 

SW-2 visual 

SW-3 visual 

SW-4 visual 

SW-5 visual 

SW-6 visual 

SW-7 NA visual 

SW-8 NA visual 

SW-9 visual 

SW-10 visual 

Print Name: _______________ Signature: 

Explain any "yes" answers below: 

Comments 

Does not exist yet. 

Does not exist yet. 
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State of Wisconsin 
Department of Natural Resources 
dnr.wi.gov 

Annual Facility Site Compliance Inspection Report (AFSCI) 
For Storm Water Discharge Associated With Industrial Activity Under 
Wisconsin Pollutant Discharge Elimination System (WPDES) Permit 
Form 3400-176 (A 3/05) Page 35 of 33

Notice: This form is authorized by s. NA 216.29(2), Wis. Adm. Code. Submittal of a completed form to the Department is mandatory for industrial 
facilities covered under a tier 1 storm water general permit. Facilities covered under a tier 1 permit are not required to submit AFSCI reports after 
submittal of the second AFSCI report, unless so directed by the department. However, these inspections and quarterly visual inspections shall still be 
conducted and results shall be kept on site for department inspection. Facilities covered under a tier 2 storm water general, industry-specific general or 
individual permit shall keep the results of their AFSCI and quarterly visual inspections on site for department inspection. Failure to comply with these 
regulations may result in fines up to $25,000 per day pursuant to s. 283.91, Wis. Stats. Personally identifiable information on this form may be used for 
other water quality program purposes. 

Facility Information 
Facility Name 

Dairyland Power Cooperative Alma Off-site 

Street Address 
State Hwy 35 and River Road 

County 
Buffalo 

Signature 

City 
Alma 

Facility Contact Person 
Ty Johnson

State 
WI 

ZIP Code 
54610 

This form must be signed by an official representative of the permitted facility, in accordance with s. 216.29(8), Wis. Adm. 
Code. 

IF THIS FORM IS NOT SIGNED, OR IS FOUND TO BE INCOMPLETE, IT WILL BE RETURNED 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry 
of the person or persons who manage the system or those persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations. 

I 
Position Title 

500 Old State Highway 35
I 

City 
Alma 

Date Signed 

Telephone Number 
608-685-6610

State 
WI 

ZIP Code 
54610 

The first level of storm water monitoring consists of a comprehensive annual facility site compliance inspection (AFSCI) to determine if 
your facility is operating in compliance with your Storm Water Pollution Prevention Plan (SWPPP). You should use the results of this 
inspection to determine the extent to which your SWPPP needs to be updated to prevent pollution from new source areas, as well as to 
correct any inadequacies that the plan may have in handling existing source areas. This first level of monitoring is addressed in Section 
Ill of this Annual Report. 

The second level of storm water monitoring consists of quarterly visual observations of storm water leaving the site during runoff events 
caused by snow-melt or rainfall. This is a practical, low cost tool for identifying obvious contamination of storm water discharges, and 
can also help identify which practices are ineffective. The goal of quarterly inspections is to obtain results from a set of four inspections 
that are distributed as evenly as possible throughout the year and which depict runoff quality during each of the four seasons. This 
second level of monitoring is addressed in Section IV of this Annual Report. 

DNR Use Only 
FID 

FIN 
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Signature of Authorized Representative

Type or print name

Company Name

Mailing Address

Site Manager 

Dairyland Power Cooperative

George Miller 



Annual Facility Site Compliance Inspection Report (AFSCI) 
Form 3400-176 (A 3/05) Page 36 of 33 

The Annual Facility Site Compliance Inspection shall be adequate to verify that; your Storm Water Pollution Prevention Plan (SWPPP) 
remains current, potential pollution sources at your facility are identified, the facility site map and drainage map remain accurate, and 
Best Management Practices prescribed in your SWPPP are being implemented, properly operated, and adequately maintained. 
Name of Person Conducting Inspection Inspection Date 

Employer Telephone Number 

Dairyland Power Cooperative 

Your inspection should start with a review of your written SWPPP kept at your facility. The SW PPP should be amended if, through 
these inspections, you find that the provisions in your SW PPP are ineffective in controlling contaminated storm water from being 
discharged from your facility. 

Has your SWPPP been updated to include current Non-Storm Water Discharge Evaluation results? 

Has your SWPPP been amended for any new construction that would effect the site map or 
drainage conditions at the facility? 

Has your SWPPP been amended for any changes in facility operations that could be identified as 
new source areas for contamination of storm water? 

Are there any materials at the facility that are handled, stored, or disposed in a manner to allow 
exposure to storm water that are not currently addressed in your SWPPP? 

Are there any maintenance or material handling activities conducted outdoors that have not been 
addressed in your SWPPP? 

Are outside areas kept in a neat and orderly condition? 

Are regular housekeeping inspections made? 

Do you see spots, pools, puddles, or other traces of oils, grease, or other chemicals on the 
ground? 

Are particulates on the ground from industrial operations or processes being controlled? 

Do you see leaking equipment, pipes or containers? 

Do drips, spills, or leaks occur when materials are being transferred from one source to another? 

Are drips or leaks from equipment or machinery being controlled? 

Are cleanup procedures used for spilled solids? 

Are absorbent materials (floor dry, kitty litter, etc.) regularly used in certain areas to absorb spills? 

Can you find discoloration, residue, or corrosion on the roof or around vents or pipes that ventilate 
or drain work areas? 

Are Best Management Practices implemented to reduce or eliminate contamination of storm water 
from source areas at the facility? 

Are Best Management Practices adequately maintained? 

Are there significant changes that will have to made to your SWPPP to correct any inadequacies 
that the plan may have to effectively control a discharge of contaminated storm water from your 
facility? 

Comments: 

As of 1ll/2018: 

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ NIA

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

□ No □ Yes

1. Mississippi River at Alma is 303{b) listed as Impaired Water Body for Total Phosphorus, Mercury, PCBs,
and PFOs. Activities at the Alma Offsite should not contribute any of the chemicals of concern in the
storm water runoff. 

2. Mississippi River at Alma has no TMDL's Listed. Waumandee Creek Watershed, which includes the
Cochrane Ditch "Rose Valley" Subwatershed is located east and south of the Offsite, and does have an
approved TMDL for Sediment, however the Offsite is not located within the watershed. 



Quarterly Visual Inspection Reports 

Annual Facility Site Compliance Inspection Report (AFSCI) 
Form 3400-176 (R 3/05) Page 37 of 33 

Quarterly Visual Inspections at each storm water discharge outfall on your site can be a valuable assessment tool and are required by 
the Tier 1, Tier 2, and Nonmetallic Mining Industrial Storm Water General Permits. These inspections should be performed when 
sufficient runoff occurs during daylight hours. Try to make observations within the first 30 minutes after runoff begins discharging from 
the outfall or soon thereafter as practical, but no later than 60 minutes. If you find visible pollution, note the probable source and list any 
possible Best Management Practices that could be used to reduce or eliminate the problem. Make any necessary changes to your 
Storm Water Pollution Prevention Plan as needed. If you were unable to evaluate an outfall during a specific quarter, this should be 
indicated along with a reason as to why this could not be done. 

Date of Inspection 
Outfall Number 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

SW-1 

SW-2 

SW-3 

SW-4 

SW-5 

SW-6 

SW-7 NA NA NA NA 

SW-8 NA NA NA NA 

SW-9 

SW-10 

Briefly summarize what you found when conducting your Quarterly Visual Inspections. (Include any observations of color, odor, 
turbidity, floating solids, foam, oil sheen, or any other indications of storm water pollution and the probable sources of any observed 
storm water contamination.) 
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Photographic Log 
Client Name: Site Location: Project No.: 

Dairyland Power Cooperative Phase IV Landfill Loadout Station 525154.000 

Photo No. Date 

 

01 11/16/2023 

Description 
View of loadout station, curb, 
and inlet to Pond Water 
Pump/Leachate Tank 
Discharge Pit. 

 

Photo No. Date 

 

02 11/16/2023 

Description 
View of curb and inlet 
entrance for loadout station.   

 



 

\\MADISON-VFP\RECORDS\-\WPMSN\PJT2\525154\0000\Z5251540000-003_ATT 4 PHOTO LOG.DOCX 2 

Photographic Log 
Client Name: Site Location: Project No.: 

Dairyland Power Cooperative Phase IV Landfill Loadout Station 525154.000 

Photo No. Date 

 

03 11/16/2023 

Description 
View of inlet to manhole/pit. 
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Loading Procedure



AOS  Procedure Manual 
1.9.1.1 Alma Offsite Leachate Loading Procedure 

Volume 09:  Environmental Controls, Waste Collection and Treatment / Section 01:  Waste Water 
Revision No:  0 
Last Review/Revision Date:  09/20/23 Page 1 of 4 
 

Electronic copy is the controlled copy.  Hard copy valid for 1 day only from 12/29/2023 12:36 PM 
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AOS  Procedure Manual 
1.9.1.1 Alma Offsite Leachate Loading Procedure 
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Revision No:  0 
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1.0 PURPOSE 

1.1 To establish a procedure for loading leachate at the Alma Offsite. 
 
2.0 PREREQUISITES 

2.1 None 
 
3.0 REFERENCES 

3.1 Alma Offsite Loading Leachate Qual Card 
 
4.0 DEFINITIONS 

4.1 AOS:  Alma Offsite 

4.2 Leachate: Water that has percolated through the ash in the Alma Offsite landfill requiring proper 

usage and disposal. 

4.3 WWTP:  Abbreviation for Waste Water Treatment Plant 

4.4 CCR: Coal Combustion Residuals 

4.5 Ash Landfill: Landfill containing Coal Combustion Residuals (CCR) 

4.6 Monofil Landfill: landfills that are intended to be used for only one type of waste, in this case 

CCR’s. 

 
5.0 RESPONSIBILITIES 

5.1  JPM or AOS qualified personnel are responsible for performing this procedure. 
 
6.0 REQUIREMENTS / PROCEDURE 

6.1 Determine if leachate is destined for WWTP, Ash Mixing, or dust control within the landfill 

footprint only. 

6.2 Determine which vehicle will be utilized for leachate hauling dependent upon usage.   

6.2.1 Leachate destined for a WWTP and/or ash mixing it is preferred to use semi-tanker truck.  

6.2.2  Leachate is to be used for dust control within the landfill area only, the AOS water truck is 

preferred. 



AOS  Procedure Manual 
1.9.1.1 Alma Offsite Leachate Loading Procedure 

Volume 09:  Environmental Controls, Waste Collection and Treatment / Section 01:  Waste Water 
Revision No:  0 
Last Review/Revision Date:  09/20/23 Page 4 of 4 
 

Electronic copy is the controlled copy.  Hard copy valid for 1 day only from 12/29/2023 12:36 PM 

6.3 Align truck inlet or manhole with downspout and ensure downspout is correctly placed inside 
either truck inlet or downspout. 
 

6.4 Check leachate tank level. 

6.5 Go to Leachate/Pond Pump Control Panel.  Turn the Leachate switch to the “ON” position.  

6.6 Visually monitor truck during loading process. 

6.7 Turn the Leachate switch to the “OFF” position on the Leachate/Pond Pump Control Panel when 

truck is loaded. 

6.7.1 Semi-Tanker: the gauge reads 6,900 gallons. 

6.7.2 Water Truck: the site gauge on water truck bulkhead shows Full. 

 
7.0 RECORDS 

7.1 Document gallons loaded. 

7.1.1 If leachate is taken to a WWTP or ash mixing, document gallons on whiteboard located in 

AOS office. 

7.1.2 If water to be utilized for dust suppression, document gallons on Fugitive Dust Log located 

in AOS office. 

7.1.2.1 Form 7778 - AOS Fugitive Dust Plan Inspection Log 

 
8.0 ATTACHMENTS 

8.1 None 

http://lab-p8icnp.dairynet.com:9080/navigator/bookmark.jsp?desktop=DPC&repositoryId=DPC&repositoryType=p8&docid=GeneralFileENV%2C%7B6B11609F-39F6-4EC5-B82D-3CBEE5432A3A%7D%2C%7B9BE17326-265C-40CC-8AD5-D46D2E2C6A70%7D&mimeType=application%2Fvnd.openxmlformats-officedocument.spreadsheetml.sheet&template_name=GeneralFileENV&version=released&vsId=%7B20B08550-0000-C414-8A86-3C349FE9D0A1%7D
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1.0 Introduction 

1.1 Project Background 

This plan presents the Construction Quality Assurance (CQA) Plan for the Dairyland Power 
Cooperative (DPC) Phase IV Ash Disposal Facility (Phase IV Landfill).  The Phase IV Landfill 
consists of approximately 32.1 acres and is owned by DPC.  This site is 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 is intended to be a “working” document that is updated to reflect 
changes in specific materials, installation practices, industry standards, or tests and testing 
methods as the site develops. 

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 Phase IV Landfill, including earthen materials and synthetic materials.  
Extreme care and detailed documentation are required in the selection and installation of soil 
materials and the production and installation of the synthetic materials used in waste containment 
applications.  

The scope of this plan includes general CQA requirements regarding the roles, responsibilities, 
and qualifications of parties involved; the preconstruction activities; and the general inspection 
and documentation procedures.  Specifically, this CQA 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 the 
Geosynthetic Research Institute (GRI) and American Society for Testing and Materials (ASTM) 
standards, and on current acceptable industry standards and practice.  

The CQA Plan addresses the construction of the following systems within the landfill facility: 

• Composite Liner 
• Leachate collection system 
• Composite final cover 
• Perimeter Berms 
• Access Roads  
• Surface water management system 

1.3 Quality Assurance and Quality Control 

Quality assurance and quality control are defined as follows: 

• Quality Assurance - A planned and systematic pattern of means and actions designed to 
provide adequate confidence that materials or services meet contractual and regulatory 
requirements.  This is typically performed to confirm for the purchaser, Owner, and/or 
regulatory agencies that delivered materials or services are of desired quality. 
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• 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 
document 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 
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 CQA Plan, unless indicated otherwise.  Deviations to test procedures called out 
in this CQA Plan must be approved, in writing, by the CQA Officer prior to commencement of 
work. 
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2.0 CQA Roles, Responsibilities, and Qualifications 

2.1 CQA Officer 

The CQA Officer will supervise and be responsible for 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 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 
ASTM standards, 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. 

2.4 Geosynthetics Testing Laboratory/Laboratories  

The Geosynthetics Testing Laboratory/Laboratories will have experience in testing geosynthetics 
in accordance with standards developed by ASTM, 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. 
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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 CQA 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 CQA Plan.  The term “Installer” is used 
throughout this CQA 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 CQA 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: 
— 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 

The Installer will provide a copy of the field tensiometer certification, indicating the date on which 
the tensiometer was calibrated prior to the start of seaming operations.  The Installer is 
responsible for delays caused to the project until tensiometer certification is delivered to the RPR. 
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Tensiometers used in the state of Wisconsin are required to be calibrated within 3 months prior 
to the start of geomembrane installation.  The Installer is responsible for meeting this requirement, 
and must supply a copy of the certification at the time of mobilization to the job site.    

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, based on experience, management 
ability, and authority. 
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3.0 Preconstruction Activities 

3.1 Preconstruction Meeting 

Prior to commencement of each phase of liner or final cover construction at the landfill facility, a 
preconstruction meeting will be held.  This meeting will include the parties involved in the 
earthwork construction, including the CQA Officer or designated representative, the RPR, the 
Construction Contractor, and the Owner.   

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 the parties 
involved.  It is important that the rules regarding tasks such as testing, repairs, inspections, be 
known and accepted by each party. 

Specific topics considered for this meeting include the review of following:  

• Critical design details of the project, including the plans and specifications. 
• Measures for surface water runoff and runon diversion control, including sump locations, 

siltation control, and pumping requirements. 
• Appropriate modifications to the CQA Plan; develop project-specific addendums (if 

necessary). 
• The responsibilities of each party. 
• Lines of authority and communication. 
• Methods for documenting and reporting and for distributing documents and reports. 
• 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. 

• The number and locations of the tests required for soil and geosynthetic components. 
• Precautions to be taken to maximize bonding between lifts of compacted soil. 
• The method for splicing segments of the compacted soil liner and cover. 
• Precautions to be taken to minimize desiccation cracking of the subbase layer surfaces. 
• Methods of subbase layer surface preparation and approval prior to GCL placement. 
• The time schedule for all operations. 
• 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. 

• Where the site survey benchmarks are located, and review methods for maintaining 
vertical and horizontal control. 

• Permit documentation requirements. 
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• The survey documentation tables and plans that identify the locations where survey 
documentation information is required. 

• 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. 

3.2 Preconstruction Submittal 

A preconstruction report will be prepared for each phase of construction of the composite liner 
and each phase of the composite final cover.  The preconstruction report will be submitted to the 
WDNR a minimum of 15 days prior to the preinstallation meeting, refer to Section 3.3.  The 
preconstruction submittal will include the following information required under s. NR 516.04(5), 
including the following items: 

• Revisions and detail diagrams incorporating all changes between the Owner, installer, and 
the quality assurance contractor. 

• Identification of the manufacturer of the geosynthetics used in construction, manufacturer 
qualifications, technical specifications for each item, and results of the manufacturer’s 
quality control tests for products supplied to the project. 

• Results of a shear test conducted, in accordance with ASTM D5321 on the soils and 
geosynthetic materials selected for use in construction of the liner and the final cover. 

• A Quality Control Plan which provides all information specified in s. NR 514.07(1)(i), as 
well as the identification of the installation contractor, contractor qualifications, and on-site 
supervisory staff. 

• A Quality Assurance Plan which provides all information specified in s. NR 514.07(1)(j), 
as well as identification of the professional engineer and qualified technician who will be 
providing quality assurance and a summary of their qualifications and related work 
experience. 

3.3 Preinstallation Meeting 

Prior to commencement of the geomembrane installation for each phase of construction of the 
composite liner and final cover, a preinstallation meeting will be held in accordance with 
s. NR 516.04(4).  This meeting will include the parties involved in the construction, including the 
appropriate WDNR district or central staff the CQA Officer or designated representative the RPR, 
the Construction Contractor, the Installer, and the Owner. 

The purpose of this meeting is to begin the planning and coordination of geosynthetic installation 
tasks, identify potential problems that might cause difficulties and delays during the installation, 
to properly interpret the design intent, and to present the CQA Plan to all the parties involved.  It 
is important that the rules regarding testing, repairs, etc., be known and accepted by each party. 
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Specific topics considered for this meeting include the following: 

• Review critical design details of the project, including the plans and specifications. 
• Review measures for surface water controls and pumping requirements. 
• Clarify or confirm design changes.  
• Confirm acceptability of selected geosynthetic materials. 
• Clarify construction concepts or practices required by the approved plans and 

preinstallation submittal. 
• 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. 

• 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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4.0 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 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 appropriate parties involved in the construction project. 

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 workday, along with the duration and reason 
for work stoppages (e.g., weather delay, equipment shortage, labor shortage, 
unanticipated conditions encountered). 

• Data on weather conditions, including temperature, humidity, wind speed and direction, 
cloud cover, and precipitation. 

• 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. 
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• An accurate record of calibrations, recalibrations, or standardizations performed on field 
testing equipment, including actions taken because of recalibrations, plus the results of 
other data recording, such as geomembrane seam barrel temperature.  

• Subgrade acceptance reports submitted by the Geosynthetic Installer. 

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). 
• Procedures used. 
• Test data (e.g., Proctor value). 
• Test 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 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 CQA Plan.  The daily report should clearly reference other reports, 
photographs, or forms that contain data or observations leading to the determination of a 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 
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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 print format or digital and will be filed in chronological 
order in a permanent protective file or electronic file by the CQA Officer or the RPR.   

The following information will be documented in the daily report or a logbook for each photograph: 

• Date and time. 
• Orientation description (e.g., looking south). 
• Subject matter description. 
• Unique identifying number . 

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.  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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5.0 Soil Barrier Layer 

5.1 General 

This section includes the quality assurance requirements for placement, backfilling, and 
compaction of the compacted select 2-foot soil barrier layer (also known as low-permeability 
subbase soil layer).  The soil barrier layer will be used in the following manner:  

• Constructing the landfill liner.  
• Constructing the final cover. 

The soil barrier layer material will be generally obtained from on-site excavations of loess material.  
If onsite sources are not available during liner or final cover construction, off-site approved borrow 
sources may be used.  Field tests and soil sample types will be recorded in the daily construction 
reports (see Subsection 4.2) including locations (by coordinates or survey point reference 
number) and elevation or lift number of field tests and laboratory sample points. 

5.2 Procedures and Observation 

The RPR will observe the soil barrier layer construction activities and will document relevant 
observations to support certification of the following requirements: 

• The RPR will confirm the subbase is acceptable and ready for soil barrier layer placement 
prior to placement of the soil barrier layer over the subbase.  Procedures for determining 
subbase acceptance are discussed in Subsection 6.2.  

• The RPR will confirm the uniformity of the excavated or imported soil to be used as the 
soil barrier 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 
soil 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 soil barrier 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 
otherwise be achieved. 

• The RPR will observe the placement of the soil barrier 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. 

• The RPR will backfill voids created by nuclear density gauge (NDG) probes or as the result 
of Shelby tube samples with granular bentonite, or a bentonite-soil mixture. 
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• The RPR will document areas of unacceptable density or moisture content, as defined by 
Subsection 5.3 (Sampling Requirements and Acceptance Criteria).  The Contractor will 
perform corrective action that will consist of the moisture-conditioning of the soil and/or 
additional compactive effort, as necessary.  Methods for moisture-conditioning soil are 
described below.  The RPR will retest the area, following corrective actions. 

• The Contractor will place each lift of barrier layer material in approximate 1-foot lifts.   
• The RPR will obtain documentation to verify that compaction equipment has a minimum 

static weight of 30,000 pounds or has a minimum static weight of 15,000 pounds that is 
capable of vibrating to produce a minimum dynamic compaction force of 30,000 pounds. 

• The RPR will verify that compaction equipment used to compact the barrier layer has 
compaction feet a minimum of 6 inches long. 

• If necessary, surfaces of liner to receive successive lifts of soil barrier material 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 soil barrier layer construction. 

• No frozen soil will be used to construct the soil barrier layer.  Frozen soil in the compaction 
work area will be removed. 

• Stones and other penetrating objects 1 inch or larger from the upper one-foot or protruding 
from the surface of the final lift of soil barrier 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 soil barrier layer or bentonite, and the entire liner 
surface will be rolled with a smooth-drum compactor by the Contractor. 

• Preconstruction planning will be undertaken to sequence construction activities to 
minimize the length of time any portion of the soil barrier 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 

This section describes the required analyses, methods, sample frequencies, and acceptance 
limits.  Field and laboratory sampling frequencies are based on the area or volume of material 
placed, as specified in s. NR 516.07.  The RPR will perform field tests and will collect soil samples 
for laboratory analysis.  The RPR will record the field sample locations in the daily construction 
reports or field data sheets as record construction data, including locations and lift locations of 
the laboratory sample points. 
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5.3.1 Field Testing 

The following field testing methods will be used by the RPR during construction: 

Parameter Method 
Moisture content ASTM D3017 
Field density  ASTM D2922 Method B 

Field density and moisture content tests will be performed in accordance with 
NR 516.07(2m)(b)(1) using a nuclear density gauge on a 100-foot grid pattern for each 1-foot 
thickness of compacted soil barrier layer placed.  The testing grid pattern will be offset on each 
subsequent layer of tests.  In confined areas where compaction equipment is hindered 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.   

5.3.1.1 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 soil barrier 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. 

5.3.2.1 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 

5.3.2.2 Representative Sample Analysis 

Representative (grab) samples will be obtained based on 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 1,500 cubic yards 
placed.  Third, if 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 
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used for compaction testing may be adjusted during liner construction based on the results of the 
above sampling. 

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) 

Grain-size analysis ASTM D422(c) 
Atterberg Limits ASTM D4318 
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. 

(c) Distribution to be reported through 0.002 mm particle size 

5.3.2.3 Laboratory Testing Acceptance Criteria 

The following acceptance criteria will apply to the compacted low permeability soil. 

• A minimum 80 percent by weight that passes the No. 60 screen and 40 percent by weight 
that passes the 200 sieve. 

• Compacted to at least 90% Modified Proctor density. 
• Meets USCS classifications of either: ML, CL, CH, SM, or SC. 
• The upper foot of the barrier layer will have a maximum particle diameter of 1-inch and the 

lower 1-foot of the barrier layer will have a maximum particle diameter of 4 inches. 

5.4 Thickness Documentation 

For the base liner:  The top and bottom of the soil barrier layer grades will be surveyed on a 
50-foot grid pattern (same location for the top and bottom of barrier layer) and at other key 
locations (e.g., breaks in slope, toe of slopes, top of slope, limits of construction) to determine that 
minimum as-constructed soil barrier layer thicknesses were achieved.   

In the alignment for leachate collection lines, bottom and top of liner elevations of the trench will 
be surveyed at 25-foot intervals (maximum 50-foot intervals if a total station, laser equipment, or 
survey quality global positioning system equipment is used). 

For the final cover system:  The bottom of the final cover barrier layer (top of waste) will be 
surveyed on a maximum 100-foot grid pattern (maximum 50-foot grid pattern if the final cover 
construction is less than 4 acres) and at key locations on the final cover.  Key locations include 
breaks in grade, top of slopes, and limits of final cover construction.  The barrier layer thickness 
will be determined at top of waste surveyed locations and reported in a tabular fashion in the 
Construction Documentation Report.   

The soil barrier layer thickness will be determined at surveyed locations and reported in a tabular 
fashion.  The minimum acceptable liner/final cover thickness will be 2 feet (-0.0/+0.1 foot) vertical. 
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6.0 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 
• Landfill perimeter berms 

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 lifts of 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. 

• 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 perimeter landfill 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. 

• 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. 

• The RPR will confirm the subbase is acceptable and ready for soil barrier layer material 
placement prior to placement over the subbase.  The RPR will notify the Engineer of any 
soft appearing areas of the subbase during subbase development and prior to soil barrier 
layer placement.   

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. 
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6.3 Sampling Requirements and Acceptance Criteria 

Testing is required for general soil used as structural fill (recompacted soil used in subgrade and 
berm construction).  No field or laboratory testing of general soil will be required for placement in 
the final cover.  Sampling and testing of structural fill will be conducted in accordance with 
NR 516.07(1m).   

6.3.1 Field Testing 

The following field-testing method will be used by the RPR during construction: 

Parameter Test 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 as much as 
reasonably possible for each 1-foot thickness of compacted structural fill placed.  The testing 
pattern will be offset on alternate lifts as much as reasonably possible.  In confined areas where 
compaction equipment is hindered or hand compaction is necessary, a minimum of two field 
density and moisture content tests will be performed for each 1-foot thickness of structural fill 
placed.   

6.3.1.1 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, or a minimum of 95 percent of the 
Standard Proctor (ASTM D698) maximum dry density.  

6.3.2 Laboratory Testing 

Routine laboratory testing of the structural fill will be performed on representative samples 
collected from the general fill borrow area and/or general fill stockpiles.  Soil characteristics will 
be determined from representative samples. 

6.3.2.1 Representative Sample Analysis 

Representative (grab) samples of the structural fill will be obtained at a minimum frequency of 
one sample for every 5,000 cubic yards placed and a sample will be collected if changes in 
physical appearance or soil characteristics are observed.  The maximum dry density values used 
for compaction testing may be adjusted during the course construction based on the results of 
the above sampling. 

The following laboratory analyses will be performed on all representative samples obtained: 
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Parameter Test Method 
Moisture-density relationship using Modified or 
Standard Proctor compaction 

ASTM D1557(a)/ 
ASTM D698(a) 

Atterberg limits(c) ASTM D4318 
Grain-size analysis ASTM D422(b) 
Notes: 
(a) A one-point Proctor analysis may be utilized for representative samples collected for the third sampling criterion (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 criterion. 

(b) Distribution is to be reported through the 0.002 mm particle size. 
(c) Atterberg limits are only applicable when the sample is fine grain soil. 

6.3.2.2 Laboratory Testing Acceptance Criteria 

There are no laboratory acceptance criteria for general fill. 

6.4 Thickness Documentation 

Top of subbase grades will be documented on an approximate 50-foot grid, 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 
maximum 25-foot intervals (maximum 50-foot intervals if total station, laser equipment, or survey 
grade global positioning system equipment is used).  The allowable tolerance in subbase 
elevation will be -0.1 foot or as allowed by the CQA Officer. 

The rooting zone thickness of the final cover will be surveyed on an approximate 100-foot grid 
(for cells larger than 4 acres or 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 1.50 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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7.0 Granular Soil 

7.1 General 

Granular soil includes select granular fill and select aggregate fill.    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 select aggregate fill refers to the pipe bedding 
material for leachate collection pipes and final cover drain outlets for the drainage layer and 
perimeter toe drains.  The select aggregate fill is 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 select aggregate 
(pipe bedding) material placed in the leachate collection trenches. 

• A minimum of 4 inches of select aggregate (pipe bedding) material will be placed under 
leachate collection pipes prior to pipe placement, and a minimum of 12 inches of select 
aggregate 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. 
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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 select aggregate fill.  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 select 
aggregate fill 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  
(drainage blanket)  

1/1,000 CY(a, b) Grain size ASTM D422(c) 

Select granular fill  
(drainage blanket) 

1/2,500 CY(b, d) Remolded hydraulic 
conductivity 

ASTM D2434 

Select aggregate fill pipe bedding 
material (perforated pipes) 

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(e) 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. 

7.3.2.1 Laboratory Testing Acceptance Criteria 

Select granular fill material utilized in the leachate drainage blanket:  

• No more than 5 percent by weight of fines passing the #200 sieve,  
• Uniformity coefficient less than 4 for gravelly soil and less than 6 for sandy soil, and  
• Remolded hydraulic conductivity of 1 x 10-2 cm/s or greater at the anticipated field density.   
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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).   

Select granular fill used in the final cover drainage layer will have a remolded hydraulic 
conductivity of 1 x 10-3 cm/s or greater at the anticipated field density.  

Select aggregate fill pipe bedding material for the leachate collection line 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. 

Select aggregate fill pipe bedding material used in the final cover toe drains will have a remolded 
hydraulic conductivity of 1 x 10-2 cm/s or greater at the anticipated field density. 

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, which coincides with the grid used for the liner soil 
barrier layer.  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).   

Select aggregate fill pipe bedding 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.  The minimum acceptable stone 
thickness will be 4 inches below and 12 inches above the leachate collection piping. 
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8.0 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 or will be hauled in from an off-site borrow source. 

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, or 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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9.0 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 linear low density polyethylene (LLDPE) 
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 Quality Assurance or Quality Control  requirements for factory seaming. 

The remainder of this section is divided into four major subheadings, which cover the CQA 
requirements for the preinstallation, installation, field seaming, and post-installation.  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 finished geomembrane roll delivery 
to the site prior to installation. 

The geomembrane must be fabricated from polyethylene resin.  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. 

If, during 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 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 

9.2.1.1 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 smooth (textured optional) 
• Final cover top (5 percent slope or less) 40-mil LLDPE smooth (textured optional) 
• Final cover sideslopes (4H:1V typical) 40-mil LLDPE-textured 
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9.2.1.2 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 other 

sign of contamination by foreign matter. 

The Geomembrane Manufacturer will routinely perform specific gravity (ASTM D792, method B 
or ASTM D1505) and melt index (ASTM D1238) tests on the raw resin to document the quality of 
the HDPE and LLDPE resin used to manufacture the geomembrane rolls assigned to this project.  
The resin from which the geomembrane is made will have a density range of 0.932 g/ml or higher 
for HDPE and 0.926 g/ml or less for LLDPE.  In addition, the geomembrane will have a melt index 
value of less than 1.0 g per 10 minutes.  The results will be submitted to the CQA Officer, prior to 
the acceptance of the geomembrane. 

9.2.1.3 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, 9-2, 9-3, and 9-4 or in accordance with the 
most current version of GM13 and GM17.  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 CQA Plan will meet the specifications presented in Tables 9-1, 9-2, 9-3, 
and 9-4.  Additionally, the Geomembrane Manufacturer will provide certification that the 
Manufacturer’s Quality Control Plan was fully implemented for the geomembrane material 
supplied under this CQA Plan.  The Geomembrane Manufacturer will provide documentation to 
verify results of the Manufacturer’s Quality Control Plan implementation if requested by the CQA 
Officer. 
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Table 9-1: HDPE Geomembrane – Smooth Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(60 mils) 

Manufacturer’s 
Testing Frequency 

(minimum)(1)  

Minimum 
Conformance 

Testing 
Frequency(2) 

Thickness (min. average) 
• Lowest individual of 

10 values 

D5199 Nom. 
-10% 

Per roll 5 places/roll 

Density mg/L (minimum 
average) 

D1505/ 
D792 

0.940 g/cc 200,000 lb 1/100,000 sf(3) 

Melt flow index – g/10 min 
(max.) 

D1238 1.0 1/batch 1/100,000 sf(3) 

Tensile Properties (min. 
average)(4) 
• Yield strength 
• Break strength 
• Yield elongation 
• Break Elongation 

D6693 
Type IV 

 
 

126 lb/in. 
228 lb/in. 

12% 
700% 

20,000 lb 1/100,000 sf(5) 

Tear Resistance (min. 
average) 

D1004 42 lb 45,000 lb Not required 

Puncture Resistance (min. 
average) 

D4833 108 lb 45,000 lb Not required 

Stress Crack Resistance(6) D5397 500 hr. per GRI-GM10 (7) 

Carbon Black Content 
(range) 

D4218(8) 2.0–3.0% 20,000 lb Not required 

Carbon Black Dispersion D5596 Note(9) 45,000 lb Not required 
Oxidative Induction Time 
(OIT) (min. average)(10) 
• Standard OIT 

—or— 
• High Pressure OIT 

 
 
D8117  
 
D5885 

 
 

100 min. 
 

400 min. 

200,000 lb Not required 

Oven Aging at 85°C(10)(11) 
• Standard OIT (min. 

average) - % retained 
after 90 days 
—or— 

• High Pressure OIT (min. 
average) - % retained 
after 90 days 

D5721 
D8117 
 
 
 
D5885 

 
55% 

 
 
 

80% 

Per each formulation Not required 
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Table 9-1: HDPE Geomembrane – Smooth Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(60 mils) 

Manufacturer’s 
Testing Frequency 

(minimum)(1)  

Minimum 
Conformance 

Testing 
Frequency(2) 

UV Resistance(12) 
• Standard OIT (min. 

average) 
—or— 

• High Pressure OIT (min. 
average) - % retained 
after 1,600 hours(14) 

D7238 
D8117 
 
 
D5885 

 
N.R.(13) 

 
 

50% 

Per each formulation Not required 

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) CQA Officer to coordinate conformance testing at the specified frequencies (minimum) on the geomembrane rolls supplied to 

the project. 
(3) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 

delivered on site must be performed, unless documentation is provided which shows the manufacturer performed testing at 
the same frequencies. 

(4) Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each 
direction. 
− Yield elongation is calculated using a gauge length of 1.3 inches. 
− Break elongation is calculated using a gauge length of 2.0 inches. 

(5) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 
delivered on site must be performed. 

(6) The yield stress used to calculate the applied load for the SP-NCTL test should be the manufacturer’s mean value via MQC 
testing. 

(7) A minimum of one test for each batch of HDPE resin used to manufacture rolls delivered on site unless documentation is 
provided that shows manufacturer performed testing at the same frequency. 

(8) Other methods such as D1603 (tube furnace) or D6370 (TGA) are acceptable if an appropriate correlation to D4218 (muffle 
furnace) can be established. 

(9) Carbon black dispersion (only near spherical agglomerates) for 10 different views: 
− Nine in Categories 1 or 2, and 1 in Category 3. 

(10) The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the 
geomembrane. 

(11) It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response. 
(12) The condition of the test should be 20-hour UV cycle at 75°C, followed by 4-hour condensation at 60°C. 
(13) Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants 

in the UV exposed samples. 
(14) UV resistance is based on percent retained value of the original HP-OIT value. 
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Table 9-2: HDPE Geomembrane – Textured Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(60 mils) 

Manufacturer’s 
Testing 

Frequency 
(minimum)(1) 

Minimum 
Conformance 

Testing 
Frequency(2) 

Thickness (min. average) 
• Lowest individual for 8 out of 

10 values  
• Lowest individual for any of the 

10 values 

D5994 Nom. 
-10% 

 
-15% 

Per roll 5 places/roll 

Asperity Height (min. average) D7466 16 mil Every second 
roll(15) 

Not Required 

Density mg/L (minimum average) D1505/ 
D792 

0.940 g/cc 200,000 lb 1/100,000 sf(3) 

Melt flow index – g/10 min (max.) D1238 1.0 1/batch 1/100,000 sf(3) 
Tensile Properties (min. average)(4) 
• Yield strength 
• Break strength 
• Yield elongation 
• Break Elongation 

D6693 
Type IV 

 
126 lb/in. 
90 lb/in. 

12% 
100% 

20,000 lb 1/100,000 sf(5) 

Tear Resistance (min. average) D1004 42 lb 45,000 lb Not required 
Puncture Resistance (min. average) D4833 90 lb 45,000 lb Not required 
Stress Crack Resistance(6) D5397 500 hr. per GRI-GM10 (7) 

Carbon Black Content (range) D4218(8) 2.0–3.0% 20,000 lb Not required 
Carbon Black Dispersion D5596 Note(9) 45,000 lb Not required 
Oxidative Induction Time (OIT) (min. 
average)(10) 
• Standard OIT 

—or— 
• High Pressure OIT 

 
 
D8117 
 
D5885 

 
 

100 min. 
 

400 min. 

200,000 lb Not required 

Oven Aging at 85°C(10)(11) 
• Standard OIT (min. average) - % 

retained after 90 days 
—or— 

• High Pressure OIT (min. average) - 
% retained after 90 days 

D5721 
D8117 
 
 
D5885 

 
55% 

 
 

80% 

Per each 
formulation 

Not required 
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Table 9-2: HDPE Geomembrane – Textured Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(60 mils) 

Manufacturer’s 
Testing 

Frequency 
(minimum)(1) 

Minimum 
Conformance 

Testing 
Frequency(2) 

UV Resistance(12) 
• Standard OIT (min. average) 

—or— 
• High Pressure OIT (min. average) - 

% retained after 1,600 hours(14) 

D7238 
D8117 
 
D5885 

 
N.R.(13) 

 
50% 

Per each 
formulation 

Not required 

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) CQA Officer to coordinate conformance testing at the specified frequencies (minimum) on the geomembrane rolls supplied to 

the project. 
(3) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 

delivered on site must be performed, unless documentation is provided which shows the manufacturer performed testing at 
the same frequencies. 

(4) Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each 
direction. 
− Yield elongation is calculated using a gauge length of 1.3 inches. 
− Break elongation is calculated using a gauge length of 2.0 inches. 

(5) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 
delivered on site must be performed. 

(6) SP-NCTL per ASTM D5397 Appendix is not appropriate for testing geomembranes with textured or irregular rough surfaces.  
Test should be conducted on smooth edges of textured rolls or on smooth sheets made from the same formulation as being 
used for the textured sheet materials.  The yield stress used to calculate the applied load for the SP-NCTL test should be the 
manufacturer’s mean value via MQC testing. 

(7) A minimum of one test for each batch of HDPE resin used to manufacture rolls delivered on site unless documentation is 
provided that shows manufacturer performed testing at the same frequency. 

(8) Other methods such as D1603 (tube furnace) or D6370 (TGA) are acceptable if an appropriate correlation to D4218 (muffle 
furnace) can be established. 

(9) Carbon black dispersion (only near spherical agglomerates) for 10 different views: 
− Nine in Categories 1 or 2, and 1 in Category 3. 

(10) The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the 
geomembrane. 

(11) It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response. 
(12) The condition of the test should be 20-hour UV cycle at 75°C, followed by 4-hour condensation at 60°C. 
(13) Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants 

in the UV exposed samples. 
(14) UV resistance is based on percent retained value of the original HP-OIT value. 
(15) Alternate the measurement side for double-sided textured sheet. 

 

  



 
 
 

Dairyland Power Cooperative – CQA Plan Final    July 2003 
Alma Off-Site Disposal Facility, Phase IV Landfill – Town of Belvidere, WI Revised January 2024 

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-002_CQA.docx 29 

 

Table 9-3: LLDPE Geomembrane – Smooth Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(40 mils) 

Manufacturer’s 
Testing 

Frequency 
(minimum)(1) 

Minimum 
Conformance 

Testing 
Frequency(2) 

Thickness (min. average) 
• Lowest individual of 10 values 

D5199 Nom. 
-10% 

Per roll 5 places/roll 

Density mg/L (minimum average) D1505/ 
D792 

0.939 g/cc 200,000 lb 1/100,000 sf(3) 

Melt flow index – g/10 min (max.) D1238 1.0 1/batch 1/100,000 sf(3) 
Tensile Properties (min. average)(4) 
• Break strength 
• Break Elongation 

D6693 
Type IV 

 
152 lb/in. 

800% 

20,000 lb 1/100,000 sf(5) 

2% Modulus (max.) – lb/in D5323 2400 Per formulation Not required 
Tear Resistance (min. average) D1004 22 lb 45,000 lb Not required 
Puncture Resistance (min. 
average) 

D4833 56 lb 45,000 lb Not required 

Axi-Symmetric Break Resistance 
Strain (min) - % 

D5397 30 Per formulation Not required 

Carbon Black Content (range) D4218(6) 2.0–3.0% 20,000 lb Not required 
Carbon Black Dispersion D5596 Note(7) 45,000 lb Not required 
Oxidative Induction Time (OIT) 
(min. average)(8) 
• Standard OIT 

—or— 
• High Pressure OIT 

 
 
D8117  
 
D5885 

 
 

100 min. 
 

400 min. 

200,000 lb Not required 

Oven Aging at 85°C(8)(9) 
• Standard OIT (min. average) - 

% retained after 90 days 
—or— 

• High Pressure OIT (min. 
average) - % retained after 
90 days 

D5721 
D8117 
 
 
D5885 

 
35% 

 
 

60% 

Per each 
formulation 

Not required 
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Table 9-3: LLDPE Geomembrane – Smooth Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(40 mils) 

Manufacturer’s 
Testing 

Frequency 
(minimum)(1) 

Minimum 
Conformance 

Testing 
Frequency(2) 

UV Resistance(10) 
• Standard OIT (min. average) 

—or— 
• High Pressure OIT (min. 

average) - % retained after 
1,600 hours(12) 

D7238 
D8117 
 
D5885 

 
N.R.(11) 

 
35% 

Per each 
formulation 

Not required 

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) CQA Officer to coordinate conformance testing at the specified frequencies (minimum) on the geomembrane rolls supplied to 

the project. 
(3) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 

delivered on site must be performed, unless documentation is provided which shows the manufacturer performed testing at 
the same frequencies. 

(4) Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each 
direction. 
− Break elongation is calculated using a gauge length of 2.0 inches. 

(5) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 
delivered on site must be performed. 

(6) Other methods such as D1603 (tube furnace) or D6370 (TGA) are acceptable if an appropriate correlation to D4218 (muffle 
furnace) can be established. 

(7) Carbon black dispersion (only near spherical agglomerates) for 10 different views: 
− Nine in Categories 1 or 2, and 1 in Category 3. 

(8) The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the 
geomembrane. 

(9) It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response. 
(10) The condition of the test should be 20-hour UV cycle at 75°C, followed by 4-hour condensation at 60°C. 
(11) Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants 

in the UV exposed samples. 
(12) UV resistance is based on percent retained value of the original HP-OIT value. 
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Table 9-4: LLDPE Geomembrane – Textured Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(40 mils) 

Manufacturer’s 
Testing 

Frequency 
(minimum)(1) 

Minimum 
Conformance 

Testing 
Frequency(2) 

Thickness (min. average) 
• Lowest individual for 8 out of 

10 values  
• Lowest individual for any of the 

10 values 

D5994 Nom. 
-10% 

 
-15% 

Per roll 5 places/roll 

Asperity Height (min. average) D7466 16 mil Every second 
roll(13) 

Not Required 

Density mg/L (minimum average) D1505/ 
D792 

0.939 g/cc 200,000 lb 1/100,000 sf(3) 

Melt flow index – g/10 min (max.) D1238 1.0 1/batch 1/100,000 sf(3) 
Tensile Properties (min. average)(4) 
• Break strength 
• Break Elongation 

D6693 
Type IV 

 
60 lb/in. 
250% 

20,000 lb 1/100,000 sf(5) 

2% Modulus (max.) – lb/in D5323 2400 Per formulation Not required 
Tear Resistance (min. average) D1004 22 lb 45,000 lb Not required 
Puncture Resistance (min. average) D4833 44 lb 45,000 lb Not required 
Axi-Symmetric Break Resistance 
Strain (min) - % 

D5397 30 Per formulation Not required 

Carbon Black Content (range) D4218(6) 2.0–3.0% 20,000 lb Not required 
Carbon Black Dispersion D5596 Note(7) 45,000 lb Not required 
Oxidative Induction Time (OIT) (min. 
average)(8) 
• Standard OIT 

—or— 
• High Pressure OIT 

 
 
D8117  
 
D5885 

 
 

100 min. 
 

400 min. 

200,000 lb Not required 

Oven Aging at 85°C(8)(9) 
• Standard OIT (min. average) - % 

retained after 90 days 
—or— 

• High Pressure OIT (min. average) 
- % retained after 90 days 

D5721 
D8117 
 
 
D5885 

 
35% 

 
 

60% 

Per each 
formulation 

Not required 
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Table 9-4: LLDPE Geomembrane – Textured Test Frequency and Acceptance Criteria 

Properties 
ASTM 

Test Method 
Test Value 
(40 mils) 

Manufacturer’s 
Testing 

Frequency 
(minimum)(1) 

Minimum 
Conformance 

Testing 
Frequency(2) 

UV Resistance(10) 
• Standard OIT (min. average) 

—or— 
• High Pressure OIT (min. average) 

- % retained after 1,600 hours(12) 

D7238  
D8117 
 
D5885 

 
N.R.(11) 

 
35% 

Per each 
formulation 

Not required 

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) CQA Officer to coordinate conformance testing at the specified frequencies (minimum) on the geomembrane rolls supplied to 

the project. 
(3) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 

delivered on site must be performed, unless documentation is provided which shows the manufacturer performed testing at 
the same frequencies. 

(4) Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each 
direction. 
− Yield elongation is calculated using a gauge length of 1.3 inches. 
− Break elongation is calculated using a gauge length of 2.0 inches. 

(5) In addition to the minimum frequency noted, a minimum of one test for each batch of resin used to manufacture the rolls 
delivered on site must be performed. 

(6) Other methods such as D1603 (tube furnace) or D6370 (TGA) are acceptable if an appropriate correlation to D4218 (muffle 
furnace) can be established. 

(7) Carbon black dispersion (only near spherical agglomerates) for 10 different views: 
− Nine in Categories 1 or 2, and 1 in Category 3. 

(8) The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the 
geomembrane. 

(9) It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response. 
(10) The condition of the test should be 20-hour UV cycle at 75°C, followed by 4-hour condensation at 60°C. 
(11) Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants 

in the UV exposed samples. 
(12) UV resistance is based on percent retained value of the original HP-OIT value. 
(13) Alternate the measurement side for double-sided textured sheet. 
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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 ultraviolet 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 
• Roll width 
• Batch (or lot) number 
• Nominal product thickness 
• Date of manufacture 
• Roll (or field panel) number 

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 more than 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. 
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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 log will contain the 
roll numbers, date of delivery, and bath (lot) numbers.   

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. 

9.3.1.1 Test Methods 

A representative of the geosynthetics testing laboratory at the Geomembrane Manufacturer’s 
plant may collect geomembrane roll samples.  Conformance samples will be collected at the rate 
of one sample per 100,000 square feet (or per requirements of NR 516.07(2)(a)) of geomembrane 
produced for delivery to the site.  At least one sample will also be obtained for each geomembrane 
production batch.  Samples for thickness testing or measurements will collected on every roll for 
delivery to the site.  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 collected will be the size determined by the geosynthetics testing laboratory.  The 
laboratory technician will indicate the machine direction on the sample.   

Tables 9-1 through 9-4 list the tests and the test methods to be performed on the HDPE and 
LLDPE geomembrane roll samples.  At a minimum, the minimum number of tests required by 
s. NR 516.07(2)(a) or approved by the WDNR will be conducted on the 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, if these tests are conducted. 
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9.3.1.2 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, or as determined by the CQA Officer.  
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 9-1 through 9-4 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 Tables 9-1 through 9-4; 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.   

9.3.1.3 Procedures For Determining Geomembrane Roll Test Failures 

Tables 9-1, 9-2, 9-3, 9-4, 9-6 and 9-7 list the acceptance specifications for HDPE and LLDPE 
geomembranes.  The HDPE geomembrane values listed in the acceptance specifications of 
Tables 9-1 and 9-2 are from the GRI Test Method GM13.  The LLDPE geomembrane acceptance 
values listed in Tables 9-3 and 9-4 are from the GRI Test Method GM17.  The most current 
versions of GM13 and GM17 will supersede the acceptance specifications in the tables.  
Acceptance specifications apply to both smooth and textured 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 following procedure will be used for interpreting results: 

• If the test values meet the specifications stated in Tables 9-1 through 9-4, 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 geosynthetics laboratory technician or 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 retests 
are acceptable, then the roll and 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.  Based on 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 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. 
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9.3.2 Earthwork 

The Construction Contractor will be responsible for preparing the supporting soil according to the 
plans and specifications.  The geomembrane will be deployed directly above the geosynthetic 
clay liner (GCL).  For each day of installation of the GCL/geomembrane, the installer, the 
Contractor, and the RPR will observe the surface and certify that the surface is acceptable for 
installations.  The Installer will prepare and sign a subgrade acceptance form for each day of 
deployment.  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 

9.3.3.1 Location and Panel Layout Drawing 

A panel layout drawing for the geomembrane installation covered by this CQA 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, and phase boundaries.  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 proposed panel layout drawing and 
document that it is consistent with accepted practice and the construction plans and 
specifications.   

9.3.3.2 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 notify the Installer and Construction Contractor of damage done 
to the supporting surface prior to the panel seaming.   

It is the responsibility of the Installer to remove the deployed panel to allow the Construction 
Contractor to repair the supporting surface.  The RPR will observe and document the repair.  The 
RPR will inform the Installer that the method of deployment will be observed during further 
deployment, and if damage to the GCL and/or supporting surface continues, deployment will be 
stopped and an alternative means of deployment is to be developed.  The RPR will document 
these events and conversations in the daily report.  The RPR will record the roll number, location, 
and date of each geomembrane panel installed. 

The Installer will ensure the following while installing the geomembrane: 

• Equipment used does not damage the geomembrane by the way it is handled, by 
excessive heat, by leakage of hydrocarbons, or by other means. 
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• Personnel working on the geomembrane do not smoke, wear damaging clothing, or 
engage in other activities that could damage the geomembrane. 

• 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. 

• The method used to place the rolls minimizes wrinkles (especially differential wrinkles 
between adjacent panels). 

• Adequate temporary loading or anchoring (continuously placed, if necessary), which will 
not damage the geomembrane, is placed to prevent uplift by the wind. 

• 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. 

• Only approved equipment is allowed on the surface of the geomembrane (e.g., 
generators, test equipment).  The use of motorized ATV vehicles is not permitted without 
approval from the CQA Officer. 

9.3.3.3 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 Installer must receive written 
approval to deploy geomembrane in temperatures below 32°F.  The RPR will document that this 
condition is fulfilled.  The CQA Officer will stop or postpone geomembrane placement when 
conditions are unacceptable. 

9.3.3.4 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 defects and repairs resulting from examinations, tests, or visual 
observations performed on the geomembrane material itself and on the seams. 

9.3.4.1 Identification 

All geomembrane areas will be examined and documented by the RPR for identification of 
defects, holes, blisters, undispersed raw materials, and signs of contamination by 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 RPR will complete the final 
examination of the geomembrane in areas in which both the Installer and the RPR have 
completed their QC and CQA, respectively.  The RPR and the Installer will perform final 
examination over the entire geomembrane at the completion of the project.  The Installer and/or 
the Construction Contractor will clean any area that is insufficiently clean to complete the final 
examination.   
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9.3.4.2 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. 

9.3.4.3 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. 
• 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. 

• The type of geomembrane (i.e., smooth or textured) used for repairs will be approved by 
the RPR prior to completing the repairs. 

9.3.4.4 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 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. 
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9.3.4.5 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 reseamed 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. 

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 unless moisture content is maintained.  The anchor trench will be adequately drained 
to prevent ponding or softening of the adjacent soil while the trench is open. 

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 RPR will observe the backfilling and compacting operations and will advise the Construction 
Contractor 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 Panel/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 panel numbering 
system will be agreed upon at the preinstallation meeting (Subsection  3.3). 

9.4.2 Seaming Equipment 

The approved processes for production field seaming panels and repairs are the dual hot wedge 
(fusion-type) seam method and the extrusion fillet weld process.  Dual hot wedge seaming method 
will be used on linear seams (production seams).  Corners, butt seams, tie-in, and long repairs 
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will be dual hot wedge seamed, where possible.  Specialty seams 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. 

9.4.2.1 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 always maintained on-site. 
• 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, and machine operating pressures and 
temperatures.  These data will be recorded at intervals as agreed upon at the preinstallation 
meeting. 

9.4.2.2 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. 
• One spare operable seaming device will be always maintained on-site. 
• 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. 
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• Geomembrane surfaces will not be ground for welding preparation more than 1 hour prior 
to seaming. 

• Welding rod will be kept clean and be of the correct type for the specific material being 
welded. 

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 temperatures.  These data will be 
recorded at intervals as agreed upon at the preinstallation meeting. 

9.4.3 Initial Requirements 

9.4.3.1 Personnel Qualifications 

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. 

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. 

9.4.3.2 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. 
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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 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 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. 

9.4.3.3 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. 

9.4.3.4 Trial Seams 

Trial seams will be made on fragments of geomembrane to document that seaming conditions 
are adequate.  Trial seams will be performed on the surface that the geomembrane will be 
deployed on (e.g., top of GCL).  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.  Each seamer will be required to complete at least one trial seam each day prior 
to seaming.  Trial seams are to utilize the same materials that the seaming will be performed on 
(i.e., smooth to smooth, smooth to textured, textured to textured).  At a minimum, one trial seam 
per welding machine will be made at the start of each day by each seaming technician performing 
welding that day.   

The trial seams will be examined by the Installer and the RPR for squeeze-out, foot pressure 
applied by the seaming equipment, and general appearance, and will be tested using a field 
tensiometer.  If the seam fails any of these examinations, it will be repeated.  If the second trial 
seam fails these examinations, the welding apparatus and seamer are not allowed to seam until 
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the Installer can demonstrate the cause of the failure.  Once the Installer has made the necessary 
corrections to the welding equipment, the seamer and the apparatus are required to pass two trial 
seams prior to beginning seaming.  The RPR will document the reason for the failure and all 
subsequent trial seams. 

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 in Section 9.4.3.3.  Trial seams 
shall be welded under the same conditions as production seaming is to take place.  

Five 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 (5 field shear) and peel 
(5 field peel [inner and outer seams for dual hot wedge]), respectively, using a field tensiometer.   

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, and record them on the field log forms.  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. 

9.4.3.5 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 to minimize the number of wrinkles and “fishmouths.” 

9.4.3.6 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 CQA 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 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 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 CQA 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: 

• 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 and CQA Officer of required repairs. 
• Document that appropriate repairs are made and that the repairs are retested 

nondestructively with passing results. 
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9.4.4.1 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, and valves 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 indicated in Table 9-5, based on 

the material type and thickness.  Maintain the indicated pressure during a 2-minute 
stabilization period.  At the end of the stabilization period, record the time and the pressure 
in the seam. 

4. Remove the flexible hose that connects the pressure gauge to the air pump.  Observe the 
pressure gauge for the evaluation period indicated in Table 9-5.  Record the time and 
pressure in the seam at the end of the test period. 

5. If the pressure difference between the two readings exceeds the maximum allowable 
pressure drop indicated in Table 9-5, or if the pressure does not stabilize within the 
evaluation period, one more pressure-monitoring interval is allowed. 

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.  If this 
does not happen, the air channel is blocked and the Installer must take the appropriate 
steps to ensure that the entire seam passes a non-destructive test. 

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. 
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Table 9-5: Geomembrane Air Pressure Testing Standards and Acceptance Values(1) 

Geomembrane 
Type(2) 

Air Inflation Schedule 

Evaluation Time  
(Minutes)(3) 

Maximum 
Allowable 

Pressure Drop  
(psi) 

Minimum 
Pressure  

(psi) 

Maximum 
Pressure  

(psi) 
40-mil LLDPE 20 30 2 4.0 
60-mil HDPE 27 30 5 3.0 
Notes: 
(1) Values are based on GRI Test Method GM6, revised 1994. 
(2) Values apply to both smooth and textured geomembrane for the type and thickness indicated. 
(3) Evaluation time starts after the initial 2-minute stabilization period 
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9.4.4.2 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 vacuum pump and gauge capable of achieving a minimum vacuum of 2 pounds psig 
[4 inches of mercury (Hg)] and a maximum vacuum of 5 psig. 

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 to a minimum of 4 inches of Hg of vacuum (approximately 
2 psig).   

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 passed. 

9. Move the vacuum box along the seam to be tested, overlapping the previously tested area 
by no less than 3 inches. 
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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.   

9.4.5.1 Location and Sampling Frequency 

The RPR will select locations where seam samples will be cut out for the destructive testing.  The 
RPR will mark the locations and record on the seam sample the assigned sample number, seam 
number, welder ID, machine number, and date welded.  Test locations will be determined during 
seaming at the RPR’s discretion.  Suspicion of excess crystallinity, contamination, offset welds, 
or any other potential causes of an imperfect seam may prompt selection of such locations.  The 
Installer will not be informed in advance of any location where seam samples will be taken. 

The minimum frequency of sample collection will be one test location per every 500 linear feet of 
seam length.   

9.4.5.2 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 and reason for collecting the sample (e.g., as part of statistical 
testing program, suspicious seam). 

• Seam number. 
• Welder ID. 
• Machine #. 
• Date Welded. 
• Sample location on layout drawing 
• 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 a minimum of 12 inches wide by 12 inches long with 
the seam centered parallel to the width.  From this sample, a total of 10 specimens will be cut for 
field tensiometer testing.  Five specimens will be tested in peel (inner and outer seams for dual 
hot wedge samples) and five specimens will be tested in shear.  If all 10 specimens 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. 
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The qualitative field-testing sample and the laboratory sample will be collected immediately 
adjacent to one another.  The laboratory sample will be a minimum of 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 14 inches at minimum, will be kept by the Installer for testing if so 
desired. 

• A sample, 12 inches by 12 inches, at minimum, will be given to the Owner for record 
storage. 

• A sample, 12 inches by 16 inches at minimum, will be transmitted to the geosynthetic 
testing laboratory or on-site testing laboratory by the RPR. 

The Installer in accordance with the repair procedures described in Subsection 9.3.4 will 
immediately repair all holes cut into the geomembrane resulting from destructive seam sampling.  
The repaired area will be nondestructively tested in accordance with the requirements of 
Subsection 3.4.4. 

9.4.5.3 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 fusion seam weld greater than 100 feet in length 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.  A minimum of one bone will be field tested in shear mode and a minimum of 
one bone will be field tested in peel mod (inner and outer seam). 

9.4.5.4 Field Test Methods 

The 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.  Seam testing 
acceptance criteria for the field testing of the destructive samples and end of seam samples is 
contained in Tables 9-6 or 9-7.  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. 
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Table 9-6: 60-mil HDPE Geomembrane Seam Acceptance Criteria 

Property Test Method Units 
Type of 

Criterion 

Acceptance Values(1) 
Non- 

Textured Textured(2) 
Shear strength(3) ASTM D6392 ppi Minimum 120 120 
Shear elongation(3)(4) GRI GM19a % Minimum 50 50 
Peel strength(3) 

Fusion 
ASTM D6392 ppi Minimum 91 91 

Peel strength(3) 

Extrusion 
ASTM D6392 ppi Minimum 78 78 

Peel separation(3)(5) GRI GM19a % Maximum 25 25 
Notes: 
(1) The following are unacceptable break codes: 

− Hot wedge:  AD and AD-Brk >25% 
− Extrusion fillet:  AD1, AD2 and AD-WLD 

(2) 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. 

(3) Five out of the five test specimens must meet these requirements (including locs of break).   
(4) Omit elongation measurements for field testing.  
(5) Maximum Acceptance Value for five out of the five test specimens. 
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Table 9-7: 40-mil LLDPE Geomembrane Seam Acceptance Criteria 

Property Test Method Units 
Type of 

Criterion 

Acceptance Values 
Non- 

Textured(1)(5) Textured(1)(5) 
Shear strength(2) ASTM D6392 ppi Minimum 60 60 
Shear 
elongation(2)(3) 

GRI GM19a % Minimum 50 50 

Peel strength(2) 
Fusion 

ASTM D6392 ppi Minimum 50 50 

Peel strength(2) 
Extrusion 

ASTM D6392 ppi Minimum 44 44 

Peel 
separation(2)(4) 

GRI GM19a % Maximum 25 25 

Notes: 
(1) If the lengthwise edges of the textured geomembrane panels are nontextured, then the nontextured specifications shall apply 

for testing of seams made along these edges.  For double fusion welded seams, both tracks shall be tested for compliance 
with values listed. 

(2) Five out of the five test specimens must meet these requirements (including locus of break). 
(3) Omit elongation measurements for field testing. 
(4) Maximum Acceptance Value for five out of the five test specimens. 
(5) The following are unacceptable break codes: 

− Hot wedge: AD and AD-Brk >25% 
− Extrusion fillet: AD1, AD2 and AD-WLD 
− Separation in plane (SIP) is acceptable if strength, shear elongation, and peel separation criteria are met. 
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9.4.5.5 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 D6392, 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 shear and peel mode, 
according to ASTM D6392 and GRI GM19a. 

• 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 in 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.  The loci will be defined in accordance with GRI GM19a. 

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 

For each set of five specimens, the mean will be calculated and reported for the shear maximum 
tension and the peel maximum tension. 
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9.4.5.6 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 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 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. 

9.4.5.7 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 CQA Plan. 

The results from the shear and peel tests for the HDPE geomembranes will be evaluated against 
the criteria tabulated in Table 9-6, and the LLDPE geomembrane will be evaluated against the 
criteria presented in Table 9-7. 

All the tabular criteria for each respective geomembrane type must be met for a given seam to be 
considered acceptable. 

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: 

1. The seam can be reconstructed between any two previously tested and passed 
destructive seam test locations. 

2. 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 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.  All retesting of 
seams, according to this procedure will use the sampling methodology described earlier 
in this CQA Plan under Sampling Procedure. 
The tracing of a failed seam test will continue until the seaming path boundaries are 
located, tracking will continue into the previous day’s work if needed and into the next 
day’s welding as well. 

Seams reconstructed due to a failing destructive seam sample that are more than 50 feet long 
will be destructive tested, an additional sample taken from the reconstructed zone must pass 
destructive seam testing. 
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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 of seam testing results and seaming progress. 

9.5 Post-installation 

Each geomembrane covered by this CQA Plan will be examined by the RPR.  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 between the 
geomembrane and other tracked or floatation wheeled equipment, and 3 feet of cover soil are 
required between the geomembrane and rubber-tired vehicles. 

9.6 Leak Location Testing 

Upon completion of construction of the leachate collection system for each phase of development, 
an electrical resistivity leak detection survey will be performed over the entire surface of the lined 
area in accordance with ASTM D7007 or an equivalent method approved by the CQA Officer. 

9.6.1 Electrical Resistivity Contractor Requirements 

The electrical resistivity testing contractor shall have a minimum of 5 years of experience in 
performing electrical leak location surveys including surveying at least one million square feet of 
geomembrane using this method on at least five different projects, unless otherwise approved by 
the Owner. 

9.6.2 Test Procedure 

The leak location contractor shall demonstrate in a manner acceptable to the CQA Officer that 
the leak detection equipment and field procedures are capable of detecting a 0.25-inch- diameter 
leak using an actual or artificial leak.  The leak detection capability must be demonstrated when 
the leak is midway between four measurement grid points; detecting the leak when the 
measurement is directly over the leak will not be sufficient.  The peak-to-peak signal amplitude 
must be at least three times the peak-to-peak signal obtained under the same conditions with the 
excitation signal disconnected.  The leak location survey must be conducted such that the leak 
detection measurements are no further apart than the spacing used to demonstrate the leak 
detection capability. 
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The Contractor will prepare the lined area for the leak location survey, including performing the 
following tasks: 

• Insulating the edges of the geomembrane by leaving a width of dry exposed 
geomembrane around the perimeter of the geomembrane.  This can be accomplished by 
only partially backfilling the anchor trench, leaving a strip uncovered around the perimeter, 
or extending the geomembrane outside the anchor trench and leaving its edge exposed. 

• Isolating any other electrical paths, if present, that connect the drainage layer on the 
geomembrane to earth ground. 

• Removing standing water on the surface of the drainage layer covering the primary liner.  
The survey cannot be done if the ground is frozen or if there is ice or snow on top of the 
drainage layer. 

• If necessary, wetting the area to be surveyed with water (via water truck, hoses, or other 
method approved by the CQA Officer) to maintain good electrical contact with the drainage 
layer material during the survey. 

If leaks are indicated by the leak location survey, the Contractor shall excavate the drainage layer 
around the area of the leak, open the geotextile, and electrically isolate the leak from the 
surrounding drainage material.  The leak location contractor will then record measurements in the 
area around the excavation to determine if additional leaks are in the area.  The Geomembrane 
Installer shall repair the leak, vacuum box test the repair, and repair the geotextile.  The Contractor 
will then backfill the area around the repaired leak.  Resistivity testing shall be completed over 
repaired areas to confirm additional leaks in the area are not present/marked by original detected 
defect. 

The CQA Officer will observe the electrical resistivity testing. 

9.6.3 Reports 

Upon completion of each leak survey, the electrical resistivity contractor shall submit a report to 
the CQA Officer documenting the results of the leak location survey.  The report shall document 
the methodology used, the locations and descriptions of the leaks, and a diagram of the facility 
showing the approximate leak locations. 
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10.0 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) 
• Geotextile filter around select aggregate fill for final cover drainage layer discharge pipe 

Geotextile may also be used within roadways and spillways for reinforcement.  Specifications for 
the reinforced geotextile will be included with the project plans and specifications for each 
construction project. 

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 CQA 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 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. 
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Table 10-1: Geotextile Tests and Test Methods 

Property Test Method 
Grab tensile strength(1)(2) ASTM D4632 
Grab elongation(1)(2) ASTM D4632 
Puncture strength (pin)(1)(2)(4) ASTM D4833 
Puncture Strength (CBR)(1)(2)(4) ASTM D6241 
Trapezoidal tear(1)(2) ASTM D4533 
Apparent opening size(1) ASTM D4751 
Permittivity(1) ASTM D4491 
Water flow rate(1) ASTM D4491 
UV resistance(3) ASTM D4355/D7238 
Notes: 
(1) Testing is required for geotextile filter. 
(2) Testing is required for geotextile cushion. 
(3) Testing is required only if the geotextile is to be uncovered for more than 30 days. 
(4) Geotextile to meet puncture (pin) resistance or puncture (CBR) strength. 
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Table 10-2: Geotextile Tests, Test Methods, and Acceptance Criteria 

Property(1)(2) Test Method Units Value 
6 oz. 

(3) 
8 oz. 

(3) 
10 oz. 

(3) 
12 oz. 

(3) (5) 
16 oz. 

(3)(6) 
Grab tensile 
strength 

ASTM D4632 lb MARV 160 205 250 300 380 

Grab elongation ASTM D4632 % MARV 50 50 50 50 50 
Puncture strength 
(pin)(4) 

ASTM D4833 lb MARV 85 110 150 175 240 

Puncture strength 
(CBR)(4) 

ASTM D6241 lb MARV 400 500 700 800 900 

Trapezoidal tear ASTM D4533 lb MARV 60 85 100 115 150 
Apparent opening 
size 

ASTM D4751 Sieve MARV 70 80 100 100 100 

Permittivity ASTM D4491 Sec-1 MARV 1.4 1.2 1.0 0.7 0.5 
Water flow rate ASTM D4491 gpm/ft2 MARV 110 95 75 50 45 
UV resistance ASTM D7238/ 

D4355 
% Retained 
@ 500 hrs 

Typical(2) 70 70 70 70 70 

Notes: 
(1) Values are based on discussions with acceptable manufacturers and represent production values at the time this document 

was prepared. 
(2) Values reported in weaker principal direction.  All values listed are Minimum Average Roll Values (MARV) except UV 

resistance.  UV resistance is a typical value. 
(3) Ounce values indicate MARV’s in ounce per square yard as determined in accordance with test method ASTM D5261. 
(4) Geotextile to meet puncture (pin) resistance or puncture (CBR) strength. 
(5) For geotextile cushion, approximate maximum particle size of 1 inch for fracture count up to 100%.  Approximate maximum 

particle size of 1 ½ inches for fracture count up to approximately 20%. 
(6) For geotextile cushion, approximate maximum particle size of 1 ½ inches for fracture count up to approximately 70%. 
(7) For geotextile cushion, approximate maximum particle size of 1 ½ inches for fracture count up to 100%.  Approximate 

maximum particle size of 2 inches for fracture count up to approximately 20%. 
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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 
— Roll 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: 

• 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/Contractor may use forklift 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 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 
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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/Contractor 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.  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. 

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.   
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10.3.2 Seams and Overlaps 

The following requirements will be met regarding 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.  

• 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 for excessive tension due to stretching of the fabric during installation 
• To examine for the presence of foreign objects (i.e., stones, soil clods) beneath the 

geotextile 

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 securing 
the geotextile using suitable methods to protect it from wind uplift.  The RPR will document in the 
daily report the placement of the temporary securing methods used. 

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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11.0 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 the stated minimum properties.  
These manufacturers include the Bentonite Supplier, the Geotextile Manufacturer, and the GCL 
Manufacturer. 

11.2.1.1 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 

11.2.1.2 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: 

• 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) 

11.2.1.3 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. 
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Table 11-1: GCL Material Tests, Test Methods, and Acceptance Criteria 

 Property Test Method(1) Units Value 

Minimum 
Conformance 

Testing 
Frequency(5)(6) 

Bentonite 
properties 

Swell Index 
Moisture Content 
Fluid loss 

ASTM D5890 
ASTM D4643 
ASTM D5891 

ml/2 g min 
% 
ml 

24 (min) 
12 (max) 
18(max) 

1/100,000 sf 
Not required 
Not required 

Geotextile 
(as 
received) 

Non-woven (mass 
per unit area) 
Woven (Mass per 
unit area) 

D5261 
 
D5261 

oz/yd2 

 
oz/yd2 

5.9 (MARV) 
 

3.0 (MARV) 

Not required 
 

Not required 

Physical 
GCL 
properties 

Bentonite mass per 
unit area(1) @ 0% 
moisture 
Tensile Strength(2) 
Peel Strength 
Hydraulic 
Conductivity(3) 
Index Flux(3) 
Internal Shear 
Strength(4) 

ASTM D5993 
 
 
ASTM D5993 
ASTM D6768 
ASTM D5887 
 
ASTM D5887 
ASTM D6243 

lb/ft2 
 
 

lb/in 
lb/in 

cm/sec 
 

m3/m2/sec 
psf 

0.75 (MARV) 
 
 

30 (MARV) 
3.5 (MARV) 

5 x 10-9 (max) 
 

1 x 10-8 (max) 
83.4 (min) 

1/40,000 sf 
 
 

1/100,000 sf 
1/100,000 sf 
Not required 

 
1/100,000 sf 

Note 7 

Notes: 
(1) At 0% moisture content 
(2) Tested in machine direction 
(3) Deaired, deionized water @ 5 psi maximum effective confining stress and 2 psi head pressure 
(4) GCL hydrated for 48 hours under 300 psf and for 24 hours under load prior to shear.  
(5)  CQA Officer to coordinate conformance testing at the specified frequencies (minimum) on the GCL rolls supplied to the 

project. 
(6)  Conformance testing is not required if GCL manufacturer provides testing documentation at the required frequency prior to 

shipping. 
(7) Refer to Section 3.2 for shear test requirements. 

 

  



 
 
 

Dairyland Power Cooperative – CQA Plan Final    July 2003 
Alma Off-Site Disposal Facility, Phase IV Landfill – Town of Belvidere, WI Revised January 2024 

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-002_CQA.docx 64 

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 ensure that they are kept dry, 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. 

Each roll of GCL supplied to the site will be labeled with the following information: 

• Name and date of manufacturer 
• Product type and identification number (if any) 
• Lot (Batch) number 
• 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.  
The bar and support pipe must be long enough to prevent damage to the edges of the 
GCL during hoisting. 
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• Alternatively, modify the forklift 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 

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: 

• Manufacturer’s 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 and Geotextile Supplier documenting the 

quality of materials used to manufacture the GCL rolls assigned to the project. 
• Copy of quality control certificates, signed by a responsible entity of the Manufacturer.  

Certificates to include roll identification numbers and results of quality control tests (refer 
to Subsection 11.2.1 for minimum testing requirements). 
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• 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. 

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 

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 will be submitted 
prior to installation.  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.  
At a minimum, the testing required by NR516.07(2m)(a) will be conducted on the GCL. 

11.3.1.1 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. 
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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.   

11.3.1.2 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 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.  Based on testing these samples, the CQA Officer may 
choose to accept a portion of the batch while rejecting the remainder. 

3. 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 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. 
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• 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 a minimum of 90 percent Modified Proctor density 
(ASTM D1557), to ensure against localized settlement and rutting under wheel loads and will be 
smoothed with a smooth drum or vibratory roller.   

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. 

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. 
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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 7 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. 

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 or as recommended by the manufacturer. 

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 with geomembrane or alternate temporary cover the same 
day on which it is installed. 

11.3.8.1 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, the RPR may 
require 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. 

11.3.8.2 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 5 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. 
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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. 

• 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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12.0 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 
• Final cover toe drain collection and discharge 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 

12.2.1.1 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 at least Type III, 
Class C, Category 5, Grade P34 material according to ASTM D1248 and must also have a cell 
classification of at least 445574C as defined by ASTM D3350.  

12.2.1.2 Polyvinyl Chloride Material Specifications 

All polyvinyl chloride (PVC) pipe fittings must be PVC molded fittings.  Extruded fittings may not 
be used unless specifically approved in writing by the CQA Officer. 

12.2.1.3 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. 
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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 

12.3.1.1 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. 

12.3.1.2 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.  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.  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. 
• Piping placement will not be performed in the presence of excessive moisture. 
• The prepared surface underlying the piping will not show evidence of deterioration since 

previous acceptance and must be acceptable prior to piping placement. 
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• 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 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 

The RPR will examine each pipe after placement for damage.  The RPR will advise the CQA 
Officer as to which pipes will be rejected, repaired, or accepted.  Damaged pipes or portions of 
pipes that have been rejected will be marked and removed from the installation area and 
documented by the RPR. 

12.4 Post-Installation 

Leachate collection pipes will be cleaned with a water jet cleanout device with a maximum 
pressure of 10,000 pounds per square inch after collection pipe and leachate drainage layer 
installation is complete.  The pipes will be cleaned by jetting from each cleanout access point to 
the toe of the opposite sideslope.  Pipes that do not appear to be free flowing will be immediately 
reported to the CQA Officer, and corrective action will be taken. 

A video camera inspection will be conducted on all leachate collection pipes after initial pipe 
cleaning activities described above.  The video camera inspection will extend a minimum of 
300 feet onto the base grades of each leachate collection pipe. 

A summary report will be submitted after the pipe cleaning and video camera inspection.  The 
report will summarize any specialty equipment used in collection pipe cleaning, blockages or 
difficulties in cleaning pipes, and how blockages were removed or pipe damage was repaired.  
Recording tape or disk of the video camera inspection will be included with the summary report. 

Solid-wall pipe (single- and double-walled) outside the limits of waste will be air pressure–tested 
to document that the piping system is  air-tight.  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 25 linear feet by survey or every 50 feet if a total 
station, GPS, or laser equipment is used, as well as at key points, including changes in grade, 
intersections, and end points. 
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Attachment 6 

Final Cover Construction – Stormwater Drainage Piping 
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Attachment 7 

Previous GCL Conformance Testing 
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TRI/ENVIRONMENTAL, INC.

________________

A Texas Research international Company

July 18, 2001

Mr. Paul Donnelly

RMT, Inc.

744 Hearland Trail

Madison, WI 53717-1934

fax: 606-8313334

Dear Mr. Donnelly:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.
TRI is pleased to submit this final report for laboratory testing.

WI Job Reference Number: 2159-10-07

Material(s) Tested: 8 GCLs

Test(s) Requested: Bentonite Swell Index (ASTM D 5890)
Hydraulic Conductivity (ASTM D 5887)
Grab Tensile Strength (ASTM D 4632)
Peel Strength (ASTM D 4632)
Mass/Unit Area (ASTM D 5993)

If you have any questions or require any additional information, please call us at
1 -800-880-8378.

Sincerely,

Sam R. Allen
Vice President and Division Manager: Geosynthetics Technologies

9063 Bee Caves Road • Austin, TX 78733-6201 . (512) 263-2101 • FAX (512) 263-2558



TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

GEOSYNTHETIC CLAY LINER TEST RESULTS
RMT, Inc.

Dairyland Power Company

C

Material: Cetco Bentomat ST
Roll #: 3100
TRI Log #: E2159-10-07

MD Machine Direction
TD Transverse DirectionhllA Not Available

5.4- Dl.Ql
Quality Review/Date

Sm COEFF.
OF VAR.

The tesling herein is based upon accepted industry practice as well as the test method lisled. Test resulls reported herein do not apply
IC samples other Ihan those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full. vAthout pnor approval of TRI.

2-

0

PARAMETER TEST REPLICATE NUMBER MEAN DEV.
Bentonito - Swell Index I 2 3 4 5 6 7 8 9 10
(ASTM D 5890)

Slurry temperature at test intiation (22 degrees C)
Swell index (mIJ2g) 32 I 32 I
Bentonite - Mass/Unit Area
(ASTM 0 5993, resu’t @ 0% M.C.)

Bentonito mass/unit area (lbs/ft2) 1.02 0.91 0.88 0.88 0.91 0.92 0.05
Moisture Contenl (%) 26.5 26.4 24.9 23.3 24.7 25.2 1.19

Grab Tensile Properties
(ASTM 0 4632)

MD-TensileStrength(Ibs) 110 110 106 122 114 lii 109 111 114 130 114 7
TD - Tensile Strength (Ibs) 133 151 183 200 209 196 181 175 208 132 177 28

MD-Elongation@Max.Load(%) 55 39 12 14 13 l3 13 12 13 63 25 19
TD - Elongation @ Max. Load (%) 98 82 71 95 102 98 69 83 III 72 88 14

Peel Strength
(ASTM 0 4632, modified for 180 degree peel of GCL)

VU- Peel Srengh (Ibs) 23 22 35 27 24 30 31 33 30 35 29 5
TD - Peel Strength (Ibs) 36 36 33 34 30 30 30 30 33 32 32 2

Hydraulic Conductivity - ASTM 0 5887
(5 psi effective stress)

Hydraulic Conductivity (cm/soc) 1.7E-09 I l,7E-09

0

9063 Bee Caves Road • Austin, TX 78733-6201 • (512) 263-2101 • rAX (512) 263-2558



_____

TRI/ENVIRONMENTAL, INC.

________________

A Texas Research International Company

GEOSYNTI-IETIC CLAY LINER TEST RESULTS
RMT, Inc.

Dairyland Power Company

Material: Cetco Bentomat ST
Roll #: 3052
TRI Log #: E2159-10-07

%4— o;-Ig -ci
auality Review/Date

STD COEFF.
DEV. OF VAR.

PARAMETER TEST REPLICATE NUMBER MEAN
Bentonite-Swelllndex I 2 3 4 5 6 7 8 9 10 1
(ASTM D 5890)

Slurry temperature at test intialion (22 degrees C)
Swell index (mLJ2g) 30 I 30

Bentonite - Mass/Unit Area
(ASTM 13 5993, result @0% MC.)

Benlonite masslunit area (lbslft2) 071 088 0.97 0.91 0.79 0.85 0.09
Moisture Content (%) 16.2 16.5 16.7 15.4 15.0 16.0 0.55

Grab Tensile Properties
(ASIM 13 4632)

MD - Tensile Strength (Ibs) 115 126 129 108 117 124 116 123 121 121 120 6
TO - Tensile Strer;th (Ibs) 150 210 221 204 184 217 206 243 256 206 213 22

MO - Eongation © Max. Load (%) 26 22 21 25 21 20 20 21 21 21 2
TO - Elongalion© Max. Load (%) 112 127 132 132 123 118 123 116 119 137 I 124 8

Peel Strength
(ASTM 13 4632, modified for 180 degree peel of GCL)

MO- Peel Strength fIbs) 22 23 22 20 19 20 22 16 17 12 19 3
TO Peel Strength fIbs) 23 18 20 24 36 25 34 36 19 21 26 7

Hydraulic Conductivity - ASTM 0 5887
(5 psi effective stress)

Hydraulic Conductivity (crn/sec) I .5E-09 I .5E-09

MD Machine Direction
TJ Transverse DirectionN/A Not Available

The testing heren is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, thout prior approval of TRI.

9063 Bee Caves Road Austin, TX 78733-6201 (512) 263-2101 • FAX (512) 263-2558



z5 TRI/ENViRONMENTAL, INC.

________________

A Texas Research international Company

GEOSYNTHETIC CLAY LINER TEST RESULTS
RMT, Inc.

Dairyland Power Company

Material: Cetco Bentomat ST
RoIl#: 3116
TRI Log #: E2159-1O-07

MD Machr.e Direction
TO Transverse DirectionN/A Not Available

•‘+ c-Io{
Quality Review/Date

STD COEFF.
0EV. OF VAR.

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the (ThaI use and purpose of the material.
TRI observes and maintains client confidentiality. T limits reproduction of this report, except in full, without prtor approval of TRI.

4-

0

C

0

PARAMETER TEST REPLICATE NUMBER MEAN
Bentonite - Swell Index 1 2 3 4 5 6 7 8 9 10
(ASTM D 5890)

Slurry temperature at test intiation (22 degrees C)
Swell index (mLJ2g) 31 I 31 I
Bentonite - Mass/Unit Area
(ASTM 0 5993, result @0% M.C.)

Bentonite mass/unit area (lbs/ft2) 1.04 1.02 0.93 0.93 0.93 0.97 0.05
Moisture Content (%) 21.1 19.3 192 17.7 16.6 18.8 1.53

Grab Tensile Properties
(ASTM D 4632)

MD - Tensile Strength (Ibs) 130 134 152 130 138 134 121 107 134 130 131 11
TO -Tensile Strength (Ibs) 229 193 169 164 174 219 187 191 175 197 190 20

MO - Elongation @ Max. Load (%) 15 19 19 18 16 17 16 17 lB 16 17 1
TO - Elongation @ Max. Load (%) 71 75 62 67 66 75 75 103 72 109 78 15

Peel Strength
(ASTM D 4632, modified for 180 degree peel of GCL)

MD - Peel Strength fIbs) 36 31 31 28 35 29 21 42 31 39 32 6
TO - Peel Strength fIbs) 30 22 44 40 46 41 52 39 37 45 40 8

Hydraulic Conductivity - ASTM D 5887
(5 psi effective stress)

Hydraulic Conductivity (cm/sec) 1.7E-09 l.7E09

9063 Bee Caves Road • Austin, TX 78733-6201 . (tt2) 263-2101 • FAX (512) 263-2558
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TRIg’ Environmental, Inc.
A Texas Research International Company

October 20, 2006

Mail To: Bill To:

Mr. Paul Donnelly c Same
RMT, Inc.
PC Box 6923
Madison, WI 53108-8923

email: paul.donnellyrmtinc.com
cc email: todd.martin@rmtinc.com - Todd Martin

Dear Mr. Donnelly:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.
TRI is pleased to submit this final report for laboratory testing.

Project: Dairyland Power Cooperative - Alma, WI

TRI Job Reference Number: E2243-77-01

Material(s) Tested: 1 Bentomat ST GCL(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5993)
Bentonite - Swell Index (ASTM D 5890)
Peel Strength (ASTM 0 4632, mod.)
Index Flux (ASTM D 5887)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

9OL
John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
wwGeosyntheticTesting.com

page I ci 2
Ge as yntheticTesli ny .com

9063 Bee caves Road) Austin, TX 7813315122632101/fax: 512 263 2558
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TRI / Environmental, Inc.
F

- A Texas Research Internalionaf Company

GCLTEST RESULTS
TRI Client: RMT, Inc.

Project: Dairyland Power Cooperative - Alma, WI

Material: Bentomat ST CCL
Sample Identification: 6056
TRI Log #: E2243-77-01

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @0% MC.)

Bentonite mass/unit area (lbs/it2) 0.78 0.72 077 075 0.73 0.75 0.03
Moisture Content (%) 32.1 31.0 31.0 32.1 31.3 31.5 0.6

Bentonite - Swell Index (ASTM 0 5890)

Water temperature at test intiation (22 degrees C)
Swell index (mL/2g) 25 I 25 I

Note: Bentonite sample tested is taken from finished GCL product.

Peel Strength (ASTM 0 4632, modified for 180 degree peel of CCL)

MD - Peel Strength (Ibs) 44 29 49 53 43 34 27 20 49 34 I 36 I ii

Index Flux (ASTM D 5887)

! Index Flux (m3/m2/sec) 2.7E-09 12.7E091

Hydraulic Corducttvity (cm/sec) 2.2E-09 12.2E-091

MD Machrne Direction

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

page2of2
Geosyn thati eTe sting .com

9063 Bee caves Road / Austin, TX 18133 / 5122632101/ fax: 512 263 2568
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TRI I Environmental, Inc.
A Texas Research International Company

September 5, 2006

Mail To: Bill To:

Mr. Paul Donnelly < Same
RMT, Inc.
PC Box 8923
Madison, WI 53708-8923

email: pauLdonnellyrmtinc.com
cc email: todd.martin@rmtinc.com - Todd Martin

Dear Mr. Donnelly:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.
TRI is pleased to submit this final report for laboratory testing.

Project: Dairyland Power Cooperative - Alma, WI

TRI Job Reference Number: E2243-60-07

Material(s) Tested: 6 Bentomat ST GCL(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5993)
Updating ==> Bentonite - Swell Index (ASTM D 5890)

Peel Strength (ASTM D 4632, mod.)
Index Flux (ASTM D 5887)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely

9&a
John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

page 1 of 7
Geosynthetictestin 9 .com

9063 Bee Caves Road/Austin, TX 78733 / 512 263 2101/fax: 512 263 2558
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TRI I Environmental, Inc.
- A. Texas Research Intern ationa; Company

GCL TEST RESULTS
TRI Client: RMT, Inc.

Project: Dairyland Power Cooperative - Alma, WI

Material: Bentomat ST GCL
Sample Identification: 7041
TRI Log #: E2243.60-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM 0 5993, result @0% M.C.)

Bentonite mass/unit area (lbs/It2) 0.91 0.91 0.97 089 0.84 0.90 0.05
Moisture Content (%) 30.8 31.0 24.1 24.7 15.3 25.2 6.4

Bentonite - Swell Index (ASTM 0 5690)

Water temperature at test intiation (22 degrees C)
Swell index (mL(2g) 22 j 22

Note: Bentonite sample tested is as received from manufacturer prior to production.

Bentonite - Swell Index (ASTM 0 5890)
RETEST

Water temperature at test intiation (23 degrees C)
Swell index (mLJ2g) 15 J 15

Note: Bentonite sample tested is as received from manufacturer prior to production.

Peel Strength (ASTM D 4632, modified for 160 degree peel of GCL)

MD- Peel Strength (Ibs) 29 28 24 27 31 37 38 34 36 28 31 5

Index Flux (ASIM 0 5887)

Index Flux (m3/m2/sec) 3.6E-09 13.6EM91
Hydraulic Conductivity (cm/sec) 3.4E-09 13.4E091

Mo Machine Direction

The testing is based upon accepted industry practice as welt as the test method tisted. Test results reported herein do not apply
to samples other the., those tested. TRI neither accepts responsibility Fo, nor makes deim as to the tnal ase and purpose ot the maeria.
TRI observes and mantains client corftden:ali:y. TRI .imits reproduction of his rep-Dr.. excep: in fjt:, without prior approval ot TRI.

page2of7
Go osyn theticTesti n 9 .com

9063 Bee caves Road IAustin, TX 78733 / 5122632101/lax: 512 263 2558
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A Texas Research International Company

TRI I Environmental, Inc.

GCL TEST RESULTS
TRI Client: RMT, Inc.

Project: Dairytand Power Cooperative . Alma, WI

Material: Bentomat ST GCL
Sample Identification: 7075
TRI Log #: E2243-60-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @0% MC.)

Bentonite mass/unit area (lbs/ft2) 088 0.91 0.97 0.87 0.81 0.89 0.06
Moisture Content (%) 29.4 29.1 28.1 31.2 30.9 29.7 1.3

Bentonite - Swell Index (ASTM 0 5890)

Water temperature at test intiation (22 degrees C)
Swell index (mLl2g) 15 I 15 I

Note: Bentonite sample tested is as received from manufacturer prior to production.

Bentonite - Swell Index (ASTM D 5890)

RETEST
Water temperature at test intiation (23 degrees C)
Swell index (mL!2g) 18 I is I

Note: Bentonite sample tested is as received from manufacturer prior to production.

Peel Strength (ASTM D 4632, modified for 180 degree peel of GCL)

MD . Peel Strength (Ibs) 46 36 28 34 43 36 36 37 34 33 36 5

lndcx Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 31E-09 13.IE.091

Hydraulic Conductivity (cm!sec) 2.4E-09 J2.4E-091

MD Machine Direction

The testing is based upon accepted industry practice as well as the lest method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in lull, without prior approval of TRI.

0page 4 of 7
Ge as yn theti cTesti n g.com

9063 Bee Caves Road! Austtri, TX 78733 / 512 263 2101 (fax: 512 263 2558
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TRI I Environmental, Inc.

page 6 of 7
Ge osyntheticTe sun g.corn

9063 See Caves Road / Austin, TX 78733) 512 263 2101 I lax: 512 263 2558

A Texas Research Intemaf,onal Company

. CCL TEST RESULTS
TRI Client: RMT, Inc.

Project: Dairyland Power Cooperative - Alma, WI

Material: Bentomat ST CCL
Sample Identification: 7109
TRI Log if: E2243-60-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN 0EV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @0% MC.)

Bentonite mass/unit area (lbs/f?) 0.83 0.93 0.97 0.92 0.69 0.87 0.11
Moisture Content (%) 29.4 27.6 27.5 27.0 26.6 27.6 1.1

Bentonite - Swell Index (ASTM 0 5890)

Water temperature at test intiation (22 degrees C)
Swell index (mL/2g) 22 I 22

Note: Bentonile sample tested is as received from manufacturer prior to production.

Bentonite - Swell Index (ASTM 0 5890)
RETEST

Water temperature at test inflation (23 degrees C)
Swell index (mL/2g) 18 18

Note: Bentorite sample tested is as received from manufacturer prior to production.

Peel Strength (ASTM D 4632, modified for 180 degree peel of CCL)

MD- Peel Strength (Ibs) 39 28 33 31 39 32 43 33 33 28 34 5

Index Flux (ASTM 0 5887)

Index Flux (m3/m2/sec) 3.2E-09 13,2EM91

Hydraulic Conductivity (cm/sec) 2.OE-09 I2.0E091

MD Machine Direction

The testing is based upon accepted industry practice as welt as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.
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TRI / Environmental, Inc.
A Texas Research International Company

October 9, 2012

Mail To: Bill To:

October 9, 2012

Mail To: Bill To:

Terrence Halena Accounts PayableTerrence Halena Accounts Payable
TRC Environmental Corporation TRC Companies, Inc.TRC Environmental Corporation TRC Companies, Inc.
744 Heartland Trail 21 Griffin Road North
Madison, WI 53717 Windsor, CT 06095Madison, WI 53717 Windsor, CT 06095

email: thalena@trcsolutions.com PO: 46408email: thalena@trcsolutions.com PO: 46408
fax:608-662-5451 email: apinvoiceapproval@trcsolutions.com

Dear Mr. Halena:Dear Mr. Halena:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.
TRI is pleased to submit this final report for laboratory testing.

Project: DPC - Alma Off Site Cell 3A

TRI Job Reference Number: E2365-92-06TRI Job Reference Number: E2365-92-06

Material(s) Tested: 1, BentoLiner NSL GCL(s)Material(s) Tested: 1, BentoLiner NSL GCL(s)

Test(s) Requested: Index Flux (ASTM D 5887)Test(s) Requested: Index Flux (ASTM D 5887)

If you have any questions or require any additional information, please call us atIf you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, P.E.John M. Allen, P.E.
Division Director

www.GeosyntheticTesting.comwww.GeosyntheticTesting.com

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTSGCL TEST RESULTS
TRI Client: TRC Environmental Corporation

Project: DPC - Alma Off Site Cell 3AProject: DPC - Alma Off Site Cell 3A

Material: Bentoliner NSL
TRI Log #: E2365-92-06

STD.STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 10
Index Flux (ASTM D 5887)
Sample Identification: 502215787Sample Identification: 502215787

Index Flux (m3/m2/sec) 2.1E-09 2.1E-09Index Flux (m /m /sec) 2.1E-09 2.1E-09

Hydraulic Conductivity (cm/sec) 1.4E-09 1.4E-09Hydraulic Conductivity (cm/sec) 1.4E-09 1.4E-09

MD Machine Direction TD Transverse Direction NA Not Available

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not applyThe testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558
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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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 Report Date
8/4/2015

GSE 8.2.4-037
Rev 02  06/07/12

Project:

Sales Order:

Product:

Required Testing:

Frequency:

Effective Stress:

Index Hydraulic
Flux Conductivity

Daily Lot Production Date (m³/m²/sec) (cm/sec)

25051102 5/11/2015 3.50E-09 1.23E-09

Approved By:
Date Approved:

Michael Ellendorf

Quality Assurance Laboratory Test Results

5 psi

ASTM D5887 - Standard Test Method for Measurement of Index Flux Through

502252163

Roll Number

Saturated Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter

76072

BLI-089-06N-03S-D-00 BentoLiner NS

August 4, 2015

1/Week

CAAWS/Fargo Landfill Cell 15 Ph 1
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Attachment 8 

Water Table Map 
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DAIRYLAND POWER COOPERATIVE
ANNUAL GROUNDWATER MONITORING REPORT

ALMA OFF-SITE PHASE IV LANDFILL
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GROUNDWATER ELEVATION MAP

469888
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Attachment 9 

Baseline Groundwater Monitoring Data 
  



Total Total Total Total Total Nitrate +
Sample Elevation pH Temperature Conductance Alkalinity Hardness Copper Manganese Silver Zinc Nitrite

Site Date Location Comment Lab ID ft SU degrees C micromhos/cm mg/L mg/L as CaCO3 ug/L ug/L ug/L ug/L mg/L as N
Alma Offsite 26-Oct-22 W100AR 40253880001 717.13 7.07 10.4 600 313 346 <1.9 <1.2 <0.13 <10.3 1.9
Alma Offsite 28-Nov-22 W100AR 40255290001 717.36 7.18 9.4 602 312 322 <1.9 <1.2 <0.13 <10.3 2.0
Alma Offsite 28-Mar-23 W100AR 40260038001 716.93 7.14 9.1 595 311 347 <1.9 <1.2 <0.13 <10.3 1.9
Alma Offsite 03-May-23 W100AR 40261759001 717.67 7.17 10.1 577 310 303 <1.9 <1.2 <0.13 <10.3 1.9
Alma Offsite 06-Jun-23 W100AR 40263312001 717.31 7.23 11.5 582 311 344 <1.9 <1.2 <0.13 <10.3 2.2
Alma Offsite 12-Jul-23 W100AR 40265136001 715.97 7.19 10.0 585 307 367 <1.9 <1.2 <0.13 <10.3 2.0
Alma Offsite 15-Aug-23 W100AR 40266836001 718.34 7.23 11.5 594 304 346 <1.9 <1.2 <0.13 <10.3 2.0
Alma Offsite 19-Sep-23 W100AR 40268395001 718.04 7.30 10.8 587 305 312 <1.9 <1.2 <0.13 <10.3 2.2
Alma Offsite 26-Oct-22 W100R 40253880002 727.27 7.27 10.2 578 296 341 <1.9 <1.2 <0.13 <10.3 2.1
Alma Offsite 28-Nov-22 W100R 40255290002 727.24 7.17 9.6 578 299 307 <1.9 <1.2 <0.13 <10.3 2.1
Alma Offsite 28-Mar-23 W100R 40260038002 727.29 7.21 10.4 564 299 337 <1.9 <1.2 <0.13 <10.3 2.1
Alma Offsite 03-May-23 W100R 40261759002 727.47 7.16 10.1 574 305 300 <1.9 <1.2 <0.13 <10.3 2.3
Alma Offsite 06-Jun-23 W100R 40263312002 727.38 7.25 11.0 573 301 335 <1.9 <1.2 <0.13 <10.3 2.3
Alma Offsite 12-Jul-23 W100R 40265136002 727.24 7.19 10.4 572 300 324 <1.9 <1.2 <0.13 <10.3 2.2
Alma Offsite 15-Aug-23 W100R 40266836002 727.14 7.28 11.2 583 296 333 <1.9 <1.2 <0.13 <10.3 2.2
Alma Offsite 19-Sep-23 W100R 40268395002 727.10 7.08 11.0 572 299 301 <1.9 <1.2 <0.13 <10.3 2.3
Alma Offsite 26-Oct-22 W101 40253880004 818.68 7.29 9.7 578 285 317 <1.9 <1.2 <0.13 <10.3 2.8
Alma Offsite 28-Nov-22 W101 40255290004 818.61 7.40 8.7 582 291 318 <1.9 1.6 <0.13 <10.3 2.9
Alma Offsite 27-Mar-23 W101 40260038004 817.97 7.43 10.3 582 293 353 <1.9 1.3 <0.13 <10.3 3.0
Alma Offsite 03-May-23 W101 40261759004 818.83 7.49 8.7 561 288 285 <1.9 <1.2 <0.13 <10.3 2.8
Alma Offsite 06-Jun-23 W101 40263312004 818.76 7.50 10.9 570 291 343 5.6 <1.2 <0.13 <10.3 3.3
Alma Offsite 12-Jul-23 W101 40265136004 818.23 7.33 10.5 575 293 346 <1.9 <1.2 <0.13 <10.3 3.0
Alma Offsite 15-Aug-23 W101 40266836004 817.83 7.39 11.3 598 294 334 <1.9 <1.2 <0.13 <10.3 3.3
Alma Offsite 18-Sep-23 W101 40268395004 817.55 7.43 10.1 590 294 321 <1.9 1.2 <0.13 <10.3 3.4
Alma Offsite 26-Oct-22 W102R 40253880003 819.20 7.25 9.1 535 278 308 <1.9 <1.2 <0.13 <10.3 1.7
Alma Offsite 28-Nov-22 W102R 40255290003 819.15 7.38 8.7 537 277 307 <1.9 <1.2 <0.13 <10.3 1.7
Alma Offsite 27-Mar-23 W102R 40260038003 818.57 7.38 8.8 528 275 315 <1.9 <1.2 <0.13 <10.3 1.6
Alma Offsite 03-May-23 W102R 40261759003 819.40 7.44 9.0 517 276 264 <1.9 <1.2 <0.13 <10.3 1.6
Alma Offsite 06-Jun-23 W102R 40263312003 819.29 7.40 10.0 522 279 310 <1.9 <1.2 <0.13 <10.3 1.9
Alma Offsite 12-Jul-23 W102R 40265136003 818.80 7.16 9.8 525 280 301 <1.9 <1.2 <0.13 <10.3 1.8
Alma Offsite 15-Aug-23 W102R 40266836003 818.42 7.26 10.6 539 274 304 <1.9 <1.2 <0.13 <10.3 1.8
Alma Offsite 18-Sep-23 W102R 40268395003 818.16 7.40 9.9 526 277 291 <1.9 3.6 <0.13 <10.3 1.8
Alma Offsite 26-Oct-22 W105 40253880005 733.82 7.25 8.8 549 284 322 <1.9 <1.2 <0.13 <10.3 2.0
Alma Offsite 28-Nov-22 W105 40255290005 733.81 7.37 8.1 553 286 299 <1.9 <1.2 <0.13 <10.3 2.1
Alma Offsite 28-Mar-23 W105 40260038005 733.65 7.33 7.4 548 283 321 <1.9 <1.2 <0.13 <10.3 2.0
Alma Offsite 03-May-23 W105 40261759005 733.79 7.37 8.8 535 285 281 <1.9 <1.2 <0.13 <10.3 2.1
Alma Offsite 06-Jun-23 W105 40263312005 733.82 7.37 11.7 544 286 310 <1.9 <1.2 <0.13 <10.3 2.3
Alma Offsite 12-Jul-23 W105 40265136005 733.74 7.18 10.6 543 286 324 3.5 <1.2 <0.13 <10.3 2.2
Alma Offsite 15-Aug-23 W105 40266836005 733.69 7.38 9.7 560 282 333 <1.9 <1.2 <0.13 <10.3 2.2
Alma Offsite 18-Sep-23 W105 40268395005 733.63 7.31 12.4 550 280 303 <1.9 <1.2 <0.13 <10.3 2.3
Alma Offsite 26-Oct-22 W106 40253880006 773.92 7.26 9.2 601 293 354 <1.9 <1.2 <0.13 <10.3 3.6
Alma Offsite 28-Nov-22 W106 40255290006 773.95 7.40 8.3 602 293 328 <1.9 <1.2 <0.13 <10.3 3.7
Alma Offsite 28-Mar-23 W106 40260038006 773.77 7.41 7.7 598 290 350 <1.9 <1.2 <0.13 <10.3 3.6
Alma Offsite 03-May-23 W106 40261759006 773.89 7.44 10.1 583 294 306 <1.9 <1.2 <0.13 <10.3 3.6
Alma Offsite 06-Jun-23 W106 40263312006 773.91 7.44 12.6 592 293 366 <1.9 1.4 <0.13 <10.3 4.6
Alma Offsite 12-Jul-23 W106 40265136006 773.75 7.36 10.9 593 293 348 4.1 1.3 <0.13 <10.3 3.8
Alma Offsite 15-Aug-23 W106 40266836006 773.79 7.46 13.6 610 292 339 <1.9 <1.2 <0.13 <10.3 4.0
Alma Offsite 18-Sep-23 W106 40268395006 773.74 7.45 13.4 600 292 311 <1.9 <1.2 <0.13 12.50 4.1
Alma Offsite 26-Oct-22 W107 40253880007 832.59 7.16 9.5 669 307 373 <1.9 <1.2 <0.13 <10.3 6.0
Alma Offsite 28-Nov-22 W107 40255290007 832.58 7.32 8.9 673 312 358 <1.9 <1.2 <0.13 <10.3 6.0
Alma Offsite 27-Mar-23 W107 40260038007 832.39 7.38 7.9 661 305 394 <1.9 2.5 <0.13 <10.3 5.7
Alma Offsite 03-May-23 W107 40261759007 832.47 7.40 10.6 643 307 345 <1.9 <1.2 <0.13 <10.3 5.7
Alma Offsite 06-Jun-23 W107 40263312007 832.48 7.32 10.7 651 311 383 <1.9 <1.2 <0.13 <10.3 6.4
Alma Offsite 12-Jul-23 W107 40265136007 832.44 7.24 9.7 655 310 385 <1.9 <1.2 <0.13 <10.3 6.0
Alma Offsite 15-Aug-23 W107 40266836007 832.38 7.22 10.7 678 308 384 <1.9 2.1 <0.13 <10.3 6.2
Alma Offsite 18-Sep-23 W107 40268395007 832.53 7.11 10.0 661 307 362 <1.9 <1.2 <0.13 <10.3 6.3

Parameter # 04189 00400 00010 00094 00410 00900 01042 01055 01077 01092 00630
LOD 5.0 0.32 1.9 1.2 0.13 10.3 0.059
LOQ 10.0 1.7 6.4 4.0 0.50 34.4 0.25
Method # SM 2320 B 6020B 6020B 6020B 6020B 6020B 353.2
Lab Cert. No 405132750 405132750 405132750 405132750 405132750 405132750 405132750

Alma Off-site Groundwater Data CCR Wells

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\Files for L-002\Attachment 9 - Baseline Groundwater montioring data\Att 9_AOS CCR Wells WDNR 2022-2023 Required Parameters.xlsx Page 1 of 1
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Attachment 10 

Revised Environmental Sampling and Analysis Plan 
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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 

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 ash 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 

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:  LH-1, LH-2, 
LH-3, LH-4, LH-5, LH-6, LH-7, 
LH-8 

Monthly Leachate level elevation during 
operation (reported semiannually) 

Surface Water 
Staff gauges:  SG-1, SG-2 Semiannually 

(March, September) 
Surface water elevation 

Outfall 001, Outfall 002 Semiannually 
(March, September), 

if water is present 

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 during a scheduled semiannual sampling event.  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. 
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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.  
Baseline groundwater monitoring for alkalinity, hardness, nitrate+nitrite-N, copper, manganese, 
silver, zinc, field conductivity, and field temperature in the CCR wells was completed from October 
2022 to September 2023.  ACLs and PALs calculated using baseline groundwater data have been 
submitted to the WDNR for review.  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.  If more than one well is 
determined to have detections of a given substance, the order of sampling of impacted wells will 
be from the well with the lowest concentration of contaminant to the well with the highest 
concentration of contaminant. 

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.   
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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. 

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 flow rate 
during sampling will be the same or less than the flow rate used while purging.  Purging and 
sampling flow rates should be one half-liter per minute or less.  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.  The 
volume of sample water required will be based on the sample bottles provided by the lab (i.e., fill 
the bottles provided), and is anticipated to be approximately one-half liter per well.  



 
 
 

Dairyland Power Cooperative  Final    January 2023 
Environmental Sampling and Analysis Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Town of Belvidere, WI 

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-003_ESAP.docx 7 

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 0.45 micron in-line filter attached to the sampling pump 
discharge. 

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). 

If non-dedicated purging equipment is used during a sampling event, the non-dedicated purging 
equipment will be cleaned between wells as described above. 

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 
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, white - 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 

Surface water 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 water level indicator tape.  Leachate head measurements will be referenced 
to mean sea level.  Leachate samples will be obtained from the leachate tank using a dedicated 
bailer or from the leachate tanker truck outflow.  The leachate tank will not be purged prior to 
obtaining samples.  The samples will be handled and analyzed as described for groundwater 
samples.  Leachate samples will not be filtered.  Collected leachate volumes will be recorded 
monthly using flow meters.  The volume of leachate that is used for dust control 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 water is then collected into laboratory supplied 
sample bottles and analyzed for the same parameters as the groundwater samples.  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. 
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4.4 Matrix Spike / Matrix Spike Duplicate 

Matrix spike and matrix spike duplicate (MS/MSD) samples are used to evaluate the precision 
and bias of a method in a given sample matrix.  To conduct a matrix spike analysis, a known 
amount of a target analyte is added to a sample at the laboratory prior to sample preparation and 
analysis.  The matrix spike is then split to create duplicate samples spiked with identical 
concentrations of target analytes.  The laboratory performs MS/MSD analysis for batches of 
analyzed samples.  Site-specific MS/MSD samples will not be collected unless requested by the 
laboratory. 
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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. 

 



 
 
 

Dairyland Power Cooperative  Final    January 2023 
Environmental Sampling and Analysis Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Town of Belvidere, WI 

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-003_ESAP.docx 17 

9.0 References 

RMT, Inc.  1997.  Feasibility Report – Dairyland Power Cooperative Phase IV Disposal Area Alma 
Off-Site Ash Disposal Facility.  September 1997. 

RMT, Inc.  2000.  Plan of Operation – Dairyland Power Cooperative, Phase IV Disposal Area, 
Alma Off-Site Ash Disposal Facility.  October 2000. 

RMT, Inc.  2006.  Proposed PALs and ACL Values for wells W100AR, W100R, W102AR and 
W102R, Dairyland Power Cooperative, Phase IV Disposal Area, Alma Off-Site Ash 
Disposal Facility.  May 2006. 

WDNR.  2001.  Conditional Plan of Operation Approval for Dairyland Power Cooperative Phase 
IV Disposal Area, Alma Off-Site Ash Disposal Facility, Town of Belvidere, Buffalo County, 
License #4126.  May 2001. 

WDNR.  2006.  WDNR Approval of proposed PAL/ACL calculations for the Dairyland Power 
Cooperative Phase IV Ash Disposal Facility, Town of Belvidere, Buffalo County Wisconsin, 
License No. 4126.  September 2006. 

 

 



 
 
 

Dairyland Power Cooperative  Final    January 2023 
Environmental Sampling and Analysis Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Town of Belvidere, WI 
\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-003_ESAP.docx  

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

Lead Acetate Strips: ___________

LAB USE ONLY:

Lab Sample # / Comments:

Phone: 608-787-1441

Email:

Site/Facility ID #:  Alma Off-Site Compliance Monitoring?

[ X ]  Yes          [   ] No

C
o

n
ta

in
e

r 
T

yp
e

: 
P

la
st

ic
 (

P
) 

 o
r 

 G
la

ss
 (

G
)

Collected By (print): Tad 

Schwartzhoff/Brian Kalvelage

Purchase Order # :

Quote #:

DW PWS ID #:

DW Location Code:

Collected By (signature): Turnaround Date Required: Standard 

Customer Project Name:  ALMA OFF-SITE GROUNDWATER

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Trip Blank Received:  Y   N   NA

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
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1.0 Introduction 

1.1 Purpose and Scope 

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

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

2.1 General 

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

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

2.2 Run-On Control System 

2.2.1 General 

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

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

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

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



 
 
 

Dairyland Power Cooperative  Final    October 2016 
Run-On and Run-Off Control System Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Alma, Wisconsin  

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-004_Control Plan.docx 3 

2.2.2 Control of Surrounding Run-On 

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

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

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

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

2.2.3 Diversion Berms 

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

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

2.2.4 Downslope Flumes 

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

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

2.2.6 Sedimentation Basins 

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

2.2.7 Culverts 

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

2.2.8 Temporary Surface Water Controls 

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



 
 
 

Dairyland Power Cooperative  Final    October 2016 
Run-On and Run-Off Control System Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Alma, Wisconsin  

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-004_Control Plan.docx 5 

2.3 Run-Off Control System 

2.3.1 General 

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

2.3.2 Leachate Collection System 

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

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

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

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

2.3.3 Leachate Removal and Transfer System 

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

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

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

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

2.3.5 Conclusions 

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

3.1 Run-on Control Systems 

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

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

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

3.2 Run-off Control Systems 

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

Previous and future construction have been/will be completed in accordance with the site 
specifications and design, as shown in Appendix C.  Construction oversight has/will be directed 
by a professional engineer licensed in the State of Wisconsin.  Documentation reports for previous 
construction events have been prepared, submitted to the WDNR, and previously approved by 
the WDNR.  Following construction of future landfill cells/modules, reports documenting 
construction will be prepared and submitted to the WDNR as required by ch. NR 516. 
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4.0 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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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 

  



 
 
 

Dairyland Power Cooperative  Final    October 2016 
Run-On and Run-Off Control System Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Alma, Wisconsin 
\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-004_Control Plan.docx 

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

  















































 
 
 

Dairyland Power Cooperative  Final    October 2016 
Run-On and Run-Off Control System Plan Revised January 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Alma, Wisconsin 
\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-004_Control Plan.docx 

Vegetation Information 
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Appendix B: Surface Water Run-Off Control System Calculations 

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

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

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Rain Event: 5.43 inches

Runoff Volume: 250,328 cubic feet

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

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

Porosity: 0.3

Storage Capacity: 120,226 cubic feet

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

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

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

Porosity: 0.25 Porosity: 0.25

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

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

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

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

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

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

𝑅𝑢𝑛𝑜𝑓𝑓 𝑉𝑜𝑙𝑢𝑚𝑒ሺ𝑓𝑡ଷሻ:𝑅𝑎𝑖𝑛 𝐸𝑣𝑒𝑛𝑡 𝑖𝑛𝑐ℎ𝑒𝑠 ൈ
1𝑓𝑡

12 𝑖𝑛𝑐ℎ𝑒𝑠
ൈ 𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ

43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦ሺ𝑓𝑡ଷሻ:𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ
43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒
ൈ 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑓𝑜𝑜𝑡 ൈ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦ሺ𝑓𝑡ଷሻ:𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ
43,560 𝑓𝑡ଶ

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

Required Storage:

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

Bottom Ash: 144,837 cubic feet from Step 4

Required Storage: -14,734 cubic feet

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

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

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

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

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 ൌ 𝑅𝑢𝑛 𝑂𝑓𝑓 𝑉𝑜𝑙𝑢𝑚𝑒 െ 𝐷𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝐿𝑎𝑦𝑒𝑟 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 െ 𝐵𝑜𝑡𝑡𝑜𝑚 𝐴𝑠ℎ 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦

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

Drainage Layer Sand ‐ Poorly Graded Sand (SP)

Bottom Ash ‐ Poorly Graded Sand (SP) to 

Poorly Graded Gravel (GP)

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

SUBJECT: Active Area Leachate Disposal Capacity 243332.0002

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

CHECKED BY:   DATE:  REVISION       �

Volume Relationships of Sand

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



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

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

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



Open Area of Landfill: 11.75 acres



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

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

• Sheet 5 Proposed Base Grades 
• Sheet 9 Phasing Plan – Cell 1, 2A, and 2B Closed; Cell 3 Active 
• Sheet 11 Phasing Plan – Cell 1, 2A, 2B, 3, and 4A Closed; Cell 4B Active 
• Sheet 12 Proposed Final Grades 
• Sheet 17 Details – Liner and Collection Pipes 
• Sheet 19 Details – Final Cover 
• Sheet 22 Details – Sedimentation Basins 
• Sheet 23 Details – Miscellaneous 
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Attachment 13 

Revised Post Closure Care Plan 
  



 
 

 

 

Post-Closure Plan 
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REVISION HISTORY 
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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 

The groundwater monitoring system will be maintained and monitored per ch. NR 507 throughout 
the post-closure care period.  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.   

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. 
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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 
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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Attachment 14 

Revised Closure and Post-Closure Costs 
  



Item
No. Major Cost Item Unit Unit Cost(1) Quantity Cost(2)

1 Mobilization(3) LS $110,000.00 1 110,000$                

Final Cover System:(4)(5)(6)

2      Barrier Layer (24" Fine Grained Soil) CY $10.20 40,100 410,000$                
3      GCL SF $0.75 540,200 406,000$                
4      40-mil LLDPE Geomembrane SF $0.61 540,200 330,000$                
5      Granular Drainage Layer (12") SY $9.45 60,100 568,000$                
6      Vegetative Layer (18") SY $3.21 90,100 290,000$                
7      Topsoil (6") CY $6.89 10,100 70,000$                  
8      Seed, Fertilize, and Mulch Acre $2,290.00 12.4 29,000$                  

9  Surface Water Control System(7) LS $150,000.00 1 150,000$                

10 Silt Fence LF $3.50 1,000 4,000$                    

 Engineering Fees:
11      Construction Plans LS $34,000.00 1 34,000$                  
12      Construction Observation Week $10,000.00 25 250,000$                
13      Documentation Report LS $34,000.00 1 34,000$                  

2,685,000$             

268,500$                

2,953,500$             
Assumptions:
(1)   Unit cost were inflated to 2023 dollars from 2019 dollars through the Owner Financial Responsibility Inflation Factor Table.  
      An inflation factor of 1.1477 was generally used on the previous 2019 unit costs. 
(2)   Some totals may not agree due to rounding. 
(3)   Mobilization is assumed to be approximately 5 percent of construction cost.
(4)   The total final cover area is approximately 12.4 acres.
(5)   Proper drainage grades are established upon closure, and no additional grading costs are assumed.
(6)   Barrier layer, granular drainage layer, vegetative layer, and topsoil will be obtained from on-site stockpiles/borrow areas.
(7)   Includes diversion berms, downslope flumes, energy dissipaters, final cover drainage piping.  Second stormwater basin assumed 
      to be constructed during liner event.

Updated By: B. Kahnk 08/03/2023
Checked By:  T. Martin 10/11/2023

                                                                                                                              Contingency (10 percent):

                                                                                                                                Total cost (2023 dollars):

Table 1:  Engineering Opinion of Probable Cost
Site Closure - Phase IV Landfill

Dairyland Power Cooperative, Alma Off-Site Disposal Facility
Plan Modification - August 2023

                                                                                                                                                          Subtotal:

\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\Files for L-002\Attachment 14 - Closure and Post Closure Costs\2023.08.03. Closure Costs.xlsx Page 1 of 1



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

Per Year
Land Surface Care and Site Maintenance

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

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

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

Environmental Monitoring (4)

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

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

133,000.00$        
13,300.00$          

146,300.00$        
5,852,000.00$     

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

Update By: B. Kahnk 8/10/2023
Checked By:  T. Martin 10/11/2023

Table 2:  Opinion of Probable Cost
Long-term Care, Phase IV Landfill

Dairyland Power Cooperative, Alma Off-Site Disposal Facility 
Plan Modification - August 2023

40-year Long-term Care Cost:

Long-term Care Subtotal:
Contingency (10%):
Yearly Grand Total:
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Attachment 15 

PAL and ACL Calculations 
  



Parameter
(units) Well

# 
Samples

# Samples  
for Calcs 

Count Avg.
StDev for 

Calc(1)
Min. 

Increase(2)
Avg. + 
3StDev

Avg. + Min. 
Increase

PAL, 
Calculated

PAL, 
Rounded(3)

Alkalinity (mg/L) W-100R 8 8 299.375 2.875 100 308.00 399.38 399.38 400
Alkalinity (mg/L) W-100AR 8 8 309.125 3.357 100 319.20 409.13 409.13 410
Alkalinity (mg/L) W-101 8 8 291.125 3.182 100 300.67 391.13 391.13 400
Alkalinity (mg/L) W-102R 8 8 277 2.000 100 283.00 377.00 377.00 380
Alkalinity (mg/L) W-105 8 8 284 2.204 100 290.61 384.00 384.00 390
Alkalinity (mg/L) W-106 8 8 292.5 1.195 100 296.09 392.50 392.50 400
Alkalinity (mg/L) W-107 8 8 308.375 2.387 100 315.54 408.38 408.38 410
Calcium, total (µg/L) W-100R 8 8 75518.75 5231.477 25 91213.18 75543.75 91213.18 92000
Calcium, total (µg/L) W-100AR 8 8 76671.25 3905.825 25 88388.73 76696.25 88388.73 89000
Calcium, total (µg/L) W-101 8 8 67706.25 3229.847 25 77395.79 67731.25 77395.79 78000
Calcium, total (µg/L) W-102R 8 8 61010 2511.465 25 68544.40 61035.00 68544.40 69000
Calcium, total (µg/L) W-105 8 8 64871.25 2930.039 25 73661.37 64896.25 73661.37 74000
Calcium, total (µg/L) W-106 8 8 68117.5 2483.838 25 75569.01 68142.50 75569.01 76000
Calcium, total (µg/L) W-107 8 8 71852.5 4584.507 25 85606.02 71877.50 85606.02 86000
Conductance (µmhos/cm) W-100R 8 8 574.25 5.625 200 591.13 774.25 774.25 780
Conductance (µmhos/cm) W-100AR 8 8 590.25 8.876 200 616.88 790.25 790.25 800
Conductance (µmhos/cm) W-101 8 8 579.5 11.464 200 613.89 779.50 779.50 780
Conductance (µmhos/cm) W-102R 8 8 528.625 7.726 200 551.80 728.63 728.63 730
Conductance (µmhos/cm) W-105 8 8 547.75 7.402 200 569.96 747.75 747.75 750
Conductance (µmhos/cm) W-106 8 8 597.375 8.070 200 621.59 797.38 797.38 800
Conductance (µmhos/cm) W-107 8 8 661.375 11.686 200 696.43 861.38 861.38 870
Hardness, total (mg/L as CaCO3) W-100R 8 8 322.25 17.027 100 373.33 422.25 422.25 430
Hardness, total (mg/L as CaCO3) W-100AR 8 8 335.875 21.404 100 400.09 435.88 435.88 440
Hardness, total (mg/L as CaCO3) W-101 8 8 327.125 21.788 100 392.49 427.13 427.13 430
Hardness, total (mg/L as CaCO3) W-102R 8 8 300 16.178 100 348.53 400.00 400.00 400
Hardness, total (mg/L as CaCO3) W-105 8 8 311.625 16.818 100 362.08 411.63 411.63 420
Hardness, total (mg/L as CaCO3) W-106 8 8 337.75 21.171 100 401.26 437.75 437.75 440
Hardness, total (mg/L as CaCO3) W-107 8 8 373 16.630 100 422.89 473.00 473.00 480

Attachment 15.1:  Summary Table of PAL Calculations

Dairyland Power Cooperative, Alma Off-Site Disposal Facility Phase IV Landfill
Town of Belvidere, Buffalo County, Wisconsin

Plan of Operation Modification for Initial Permitting of CCR Landfill - Addendum 1
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Parameter
(units) Well

# 
Samples

# Samples  
for Calcs 

Count Avg.
StDev for 

Calc(1)
Min. 

Increase(2)
Avg. + 
3StDev

Avg. + Min. 
Increase

PAL, 
Calculated

PAL, 
Rounded(3)

Attachment 15.1:  Summary Table of PAL Calculations

Dairyland Power Cooperative, Alma Off-Site Disposal Facility Phase IV Landfill
Town of Belvidere, Buffalo County, Wisconsin

Plan of Operation Modification for Initial Permitting of CCR Landfill - Addendum 1

Lithium, total (µg/L) W-100R 8 8 1.625 0.128 - 2.01 - 2.01 2.1
Lithium, total (µg/L) W-100AR 8 8 1.9125 0.136 - 2.32 - 2.32 2.4
Lithium, total (µg/L) W-101 8 8 1.6 0.233 - 2.30 - 2.30 2.3
Lithium, total (µg/L) W-102R 8 8 1.18125 0.113 - 1.52 - 1.52 1.6
Lithium, total (µg/L) W-105 8 8 1.4375 0.119 - 1.79 - 1.79 1.8
Lithium, total (µg/L) W-106 8 8 1.45 0.093 - 1.73 - 1.73 1.8
Lithium, total (µg/L) W-107 8 8 1.675 0.089 - 1.94 - 1.94 2.0
Total Dissolved Solids (TDS) (mg/L) W-100R 8 8 377.75 34.648 200 481.69 577.75 577.75 580
Total Dissolved Solids (TDS) (mg/L) W-100AR 8 8 379.25 53.893 200 540.93 579.25 579.25 580
Total Dissolved Solids (TDS) (mg/L) W-101 8 8 352 31.924 200 447.77 552.00 552.00 560
Total Dissolved Solids (TDS) (mg/L) W-102R 8 8 301.25 30.174 200 391.77 501.25 501.25 510
Total Dissolved Solids (TDS) (mg/L) W-105 8 8 331.125 31.643 200 426.05 531.13 531.13 540
Total Dissolved Solids (TDS) (mg/L) W-106 8 8 348 30.426 200 439.28 548.00 548.00 550
Total Dissolved Solids (TDS) (mg/L) W-107 8 8 368.25 48.553 200 513.91 568.25 568.25 570
Notes: Prepared by: L. Auner, 11/22/2023
PAL = preventive action limit Checked by: S. Sellwood, 11/27/2023
PALs are calculated following NR 140.20(2), except lithium, which follows NR 507.18(5)(d).
Per NR 507.27, PALs are not required for pH or temperature; however, they have been included.
- = Not applicable

Footnotes:
(1)   Determined per NR 140.20(2)
(2)   Minimum increase as specified in NR 140.20 Table 3, except for pH and temperature, for which values are based on NR 140.20(2)(a) and (b), respectively.
(3)   PALs are rounded up two significant figures following WDNR guidance document WA 1105.
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Parameter
(units) Well

# 
Samples

# 
Samples  
for Calcs 

Count
Detects 
Count

ES Exc 
Count(1)

PAL Exc 
Count(1) Average

StDev 
for 

Calc(2) PAL ES
≥1 ES 
Exc

≥2 PAL 
Exc

Avg. > 
PAL and 

at Least 1 
Detect

ACL 
Calculated

ACL 
Rounded(3)

Nitrate + Nitrite (mg/L as N) W-100R 8 8 8 0 8 2.2000 0.0926 2 10 Y Y 2.385 2.4
Nitrate + Nitrite (mg/L as N) W-100AR 8 8 8 0 5 2.0125 0.1246 2 10 Y Y 2.262 2.3
Nitrate + Nitrite (mg/L as N) W-101 8 8 8 0 8 3.0625 0.2387 2 10 Y Y 3.540 3.6
Nitrate + Nitrite (mg/L as N) W-102R 8 8 8 0 0 1.7375 0.1061 2 10
Nitrate + Nitrite (mg/L as N) W-105 8 8 8 0 8 2.1500 0.1195 2 10 Y Y 2.389 2.4
Nitrate + Nitrite (mg/L as N) W-106 8 8 8 0 8 3.8750 0.3495 2 10 Y Y 4.574 4.6
Nitrate + Nitrite (mg/L as N) W-107 8 8 8 0 8 6.0375 0.2560 2 10 Y Y 6.549 6.6
Notes: Prepared by: L. Auner, 11/22/2023
ACL = alternative concentration limit Checked by: S. Sellwood, 11/27/2023
ACLs are proposed following WDNR guidance document WA 1105.
ES = NR 140 enforcement standard
PAL = NR 140 preventive action limit

Footnotes:
(1)   Per WDNR guidance, concentrations below the limit of quantitation (i.e., J flagged results) are not counted as exceedances of NR 140 standards
      for the purpose of determining the need for ACLs.
(2)   Determined per NR 140.20(2)
(3)   ACLs were rounded up two significant figures.

Attachment 15.2:  Summary Table of ACL Calculations

Dairyland Power Cooperative, Alma Off-Site Disposal Facility Phase IV Landfill
Town of Belvidere, Buffalo County, Wisconsin

Plan of Operation Modification for Initial Permitting of CCR Landfill - Addendum 1
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Attachment 16 

Additional Waste Stream Request 



 
 

 

 

Additional Waste 
Stream Request 
 
Alma Offsite Disposal Facility, 
Phase IV Landfill 
Alma, Wisconsin 
 
January 2024 

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

 
 
 



 
 
 

Dairyland Power Cooperative  Final    January 2024 
Additional Waste Stream Request – Alma Offsite Disposal Facility, Phase IV Landfill i 
\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-006_AddWasteStreamRqst.docx 

TABLE OF CONTENTS 

1.0 INTRODUCTION ............................................................................................................ 1 
2.0 REQUEST OF NEW WASTE STREAM ACCEPTANCE ................................................ 1 

2.1 Background and Waste Characterization ........................................................................... 1 
2.2 Schedule ............................................................................................................................. 1 
2.3 Handling .............................................................................................................................. 2 

 
ATTACHMENTS 

Attachment 16.1:  Laboratory Results 
 
 



 
 
 

Dairyland Power Cooperative Final    January 2024 
Additional Waste Stream Request – Alma Offsite Disposal Facility, Phase IV Landfill 1 
\\madison-vfp\Records\-\WPMSN\PJT2\525154\0000\R5251540000-006_AddWasteStreamRqst.docx 

1.0 Introduction 

On behalf of Dairyland Power Cooperative (DPC) TRC Environmental Corporation (TRC) is 
including a request to accept a new waste stream in this s. NR 514.075 Plan Modification for Initial 
Permitting response to Incompleteness Comments.  The waste will originate from the temporarily 
closed EJ Stoneman Landfill (license #3122) in Cassville, Grant County, Wisconsin and be 
disposed of in the Alma Off-Site Ash Disposal Facility, Phase IV Landfill in Alma, WI (AOS 
Phase IV Landfill), License #4126.  We request that the Wisconsin Department of Natural 
Resources (WDNR) review and approve this request.   

2.0 Request of New Waste Stream Acceptance 

2.1 Background and Waste Characterization 

The proposed new waste stream will be generated from the removal of waste currently interred 
at the EJ Stoneman Landfill in Cassville, Wisconsin.  This waste stream includes the coal 
combustion residual (CCR) waste material interred in the landfill (combination of fly ash and 
bottom ash) along with CCR contaminated soils encountered during the removal of the landfill.  
The CCR waste material was generated at the former EJ Stoneman Generating Station located 
adjacent to the landfill.   

The EJ Stoneman Landfill was approved in November 1987 and was constructed and operated 
until 1998.  Approximately 23,000 cubic yards (approximately 20,000 tons) of the permitted 
disposal capacity of 83,400 cubic yards was consumed prior to halting waste placement in 1998.  
A temporary cover consisting of 6-inches of vegetated cover soil was constructed over the 
2.6-acre landfill in 1998 and the temporary cover currently remains in-place.  It is DPC’s intention 
to remove the CCR waste from the EJ Stoneman Landfill along with CCR contaminated soils to 
fully decommission this landfill.  DPC’s plan for removal, further management of potentially 
impacted soils, and decommissioning the landfill will be presented in a Plan Modification for 
license number 3122 (EJ Stoneman Landfill). 

Testing of the existing waste in the EJ Stoneman was completed in 2009.  This testing is included 
in Attachment 16.1.  The waste material was categorized as a dark to black sand/silt mixed waste 
mixture.  During sampling the waste material at the surface was not observed to be saturated; 
however, sampling at depth was not completed.  DPC would complete paint filter testing and GCL 
compatibility testing for the material and supply that information to the WDNR prior to removal of 
the waste.  If material is encountered that would not meet the paint filter test, the material would 
be dried out prior to its removal and transportation to the Alma Phase IV Landfill. 

2.2 Schedule 

Disposal of this material is anticipated to occur during a limited time period, within a span of a 
couple months during the course of one calendar year.  The exact timing is yet to be determined.  
Prior to removal and disposal of the material, a plan modification for the EJ Stoneman Landfill will 
need to be submitted and approved.  In addition, the next module of the Phase IV Disposal Area 
in Alma, Wisconsin will have been constructed.  The overall timeline of this material’s disposal is 
generally dependent on these two factors.  
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2.3 Handling 

The waste material removed from the EJ Stoneman Landfill will increase the tonnage of ash waste 
residual material to be landfilled at the Alma Phase IV Landfill by approximately 20,000 tons to 
21,000 tons during the year that it is landfilled.  The potentially impacted soil is not anticipated to 
cause a significant increase in the tonnage.  It is anticipated that all material will be moved to the 
Alma Phase IV Landfill within a one-year period, so in the years following this removal disposal 
rates are anticipated to return to normal.  

Since the material is currently interred within the EJ Stoneman Landfill, the material will be 
excavated from the EJ Stoneman Landfill and placed within dump trucks and/or barges.  The 
dump trucks and/or barges will be covered so that the release of dust particles is minimized during 
the haul between Cassville and Alma, Wisconsin.  If additional moisture conditioning is required 
for the material, it will be moisture conditioned to approximately 10 to 15 percent (for dust control) 
before being placed in the landfill (followed by grading and compaction).  These activities will be 
discussed in further detail in a Plan Modification for license number 3122 (EJ Stoneman Landfill). 
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Attachment 16.1:  Laboratory Results 

 

















































DAIRYLAND POWER COOPERATIVE 29-May-09
AS RECEIVED COAL ANALYSIS 

Special Tests From ID Number 532 To ID Number540 

Sample ID Air Dry Inherent Total BTU Ash Sulfur Volatiles Fixed MAF S02 Special Comments 
Date Number Moisture Moisture Moisture Carbon BTU lb/MBTU Test 

5/20/2009 532 25.60 1.74 26.89 3247 0.00 0.000 0.00 0.00 4441 0.00 -1 I;! AD LOl=l8.78 

5/20/2009 533 20.99 1.40 22.10 2742 0.00 0.000 0.00 0.00 3519 0.00 -1/;! AE LOl=l2.79 

5/20/2009 534 22.60 1.96 24.11 3330 0.00 0.000 0.00 0.00 4388 0.00 -J# AF LOl=l6.42

5/20/2009 535 13.75 1.30 14.88 3099 0.00 0.000 0.00 0.00 3640 0.00 -J# BD LOl=ll.29 

5/20/2009 536 14.12 1.82 15.68 3646 0.00 0.000 0.00 0.00 4325 0.00 -1# BE OI=20.14

5/20/2009 537 17.04 1.73 18.48 3109 0.00 0.000 0.00 0.00 3814 0.00 -I# BF LOI=i5.88 

5/20/2009 538 22.80 1.73 24.13 2718 0.00 0.000 0.00 0.00 3583 0.00 -Ill CD 01=15.88 

5/20/2009 539 15.59 1.85 17.15 3280 0.00 0.000 0.00 0.00 3959 0.00 -111 CE LOl=l8.55 

5/20/2009 540 22.31 1.60 23.55 3040 0.00 0.000 0.00 0.00 3977 0.00 -J#CF lbOI=l8.17 
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