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1.0 INTRODUCTION 

1.1 Project Overview 

This construction certification report documents the construction of Cell 30 at the Athens-

Hocking Reclamation Center (AHRC) Landfill, located in York Township, Athens County, 

Ohio. The AHRC landfill is owned by Athens Hocking Landfill, Inc. (AHL) and is operated 

by Rumpke Waste & Recycling Services (Rumpke). Sheet 1 shows the location of the 

landfill. 

The entire work area, including additional recompacted soil liner (RSL), for later tie-in and 

the placement of sand rock in the outer edge of Cell 29, is approximately 1.71 acres. The 

approximate area where at least three feet of RSL was constructed was approximately 1.39 

acres. The area for Cell 30 waste placement, where there is three feet of RSL, geosynthetics, 

and at least one foot of sand or thermal barrier constructed, is 1.39 acres. The certifiable area 

for Cell 30 is, therefore, 1.39 acres. 

This report discusses the construction of the foundation, recompacted soil liner, geosynthetics, 

leachate collection system, protective sand layer, thermal barrier layer, and the surface water 

management system for Cell 30. Also discussed are alterations that occurred before or during 

construction and other changes that affected the record drawings for the facility. The 

construction drawings are presented for review. Sheet 1 provides a list of the drawings 

included in the drawing set. This report was prepared in accordance with Rule 3745-27-08 of 

the Ohio Administrative Code. 

A portion of Cell 30 will accept secondary aluminum production wastes and, therefore, a 

thermal barrier above the composite liner system has been constructed within the northern 

portion of the cell. 

F:\DATA\DOCS\REPORT\KILBARGER\C30S1.DOC The Mark James Corporation 



1-2 

1.2 Description of Drawings 

Eleven drawings are included in the Cell 30 construction certification report. Sheet 1 is a title 

sheet that shows the location of the AHRC Landfill on a USGS map. Sheet 2 depicts the 

facility at a scale of 1” = 200’ and provides a frame of reference to relate the construction 

drawings to the PTI drawings. The remaining sheets show larger-scale plan views of the 

various constructed facility components, cross-sections, and construction details. 

Sheets 3 through 9 depict the various construction components of the cell, the survey point 

locations and other pertinent data, and are drawn at a scale of 1” = 50’. Sheet 3 shows the 

lateral and vertical limits of cell excavation compared to the PTI excavation contours. Sheet 4 

shows the constructed bottom of the recompacted soil liner (RSL) contours compared to the 

PTI top of excavation/bottom RSL contours. Sheet 5 compares the actual constructed top of 

the RSL contours to the PTI top of RSL contours. This sheet demonstrates that the top of the 

constructed RSL is not at an elevation that is lower than those approved by the PTI. Sheet 6 

compares the actual constructed top of RSL contours to the actual constructed bottom of RSL 

contours to demonstrate that that the RSL has a minimum thickness of three feet. Sheets 5 

and 6 also show the leachate collection piping that was installed on top of the RSL, which in 

this case, is also the top of the leachate collection geocomposite. A separate sheet for the top 

of the leachate collection system has not been provided because the thickness of the 

geocomposite cannot be accurately measured. The geomembrane panel layout, destructive 

test locations, and geomembrane repair locations are shown on Sheet 7. Sheet 8 shows the 

contours for the constructed top of the protective sand layer and the top of the constructed soil 

liner contours to demonstrate that the protective layer is a minimum of one foot thick. The 

thermal barrier layer contours are compared to the top of the recompacted soil liner contours 

on Sheet 9. Sheet 10 presents the cross sections of the constructed cell and Sheet 11 shows 

specific construction details for various components of the cell. 
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1.3 Survey Control 

Survey section lines were established within the limits of the cell to control and certify the 

elevation and thickness of the various construction components of Cell 30. The survey 

section lines were established on approximate increments of 50 to 80 feet and in no instances 

did the distance between survey locations exceed 100 feet. Survey points were located at 

grade contours, at the lateral limits of the cell, and at grade breaks. 

The location and identification number of the survey points used in the construction of Cell 30 

are shown on Sheet 2 – Survey Point Locations. Table 1 provides a summary of the survey 

point identification numbers, their plan coordinates, and the PTI and constructed elevations 

for the various cell components. The “as-built” thickness of the RSL, protective cover layer, 

and thermal barrier are tabulated in the table. 

1.4 Project Parties 

AHL (landfill owner) and Rumpke (landfill operator) directed the construction activities for 

Cell 30. All required earthwork was completed by Rumpke employees. Chesapeake 

Containment Systems, Inc. (CCS) was the geosynthetic subcontractor for the project. 

Geotechnics, Inc. and S&ME Inc. provided laboratory services for the geosynthetics testing 

and soil analysis, respectively. Quality assurance activities were performed by personnel 

from The Mark James Corporation. Resumes for the project quality assurance personnel are 

contained in Appendix E. 
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2.0 FOUNDATION PREPARATION 
and 

RECOMPACTED SOIL LINER INSTALLATION 

The area of RSL construction within Cell 30 is approximately 1.35 acres in size and is 

immediately adjacent to Cells 25, 28 and 29. The entire work area, including additional 

recompacted soil liner (RSL), for later tie-in and the placement of sand rock in the outer edge 

of Cell 29 is approximately 1.69 acres in size. The configuration of the cell is shown on Sheet 

2 – Survey Point Locations. Construction of the foundation consisted of excavating and 

grading the cell to the grades shown on Sheet 6C-39 of the PTI. The RSL was constructed 

once the base of the cell was excavated or filled to grade and the foundation prepared. 

2.1 Foundation Preparation 

Preparation to bring the foundation of Cell 30 to the permitted grade consisted of excavating 

or filling portions of the cell to bring the foundation to the required PTI grades. 

2.1.1 Structural Rock Fill 

A portion of the existing grade within the limits of Cell 30 was below the required PTI 

excavation grade. One area, as shown on Sheet 3, was below grade because a surface water 

sump had been constructed in this area. Initial work consisted of pumping out water from the 

sump and removing any accumulated sediment. Structural rock fill was then placed and 

compacted in the sump to bring the area into conformance with the PTI RSL bottom limits. 

Sheet 4 shows the bottom elevations for the RSL once the structural rock fill had been 

constructed. 

Laboratory Testing 

The rock fill is to consist of durable rock in a range of rock sizes such that the smaller 

particles fill the voids between the larger pieces of rock. The maximum rock particle size is 
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not to exceed 24 inches. Laboratory testing of the rock used in the construction of the 

structural rock fill is not required. 

The rock used in the construction of the structural rock fill was inspected prior to its use. The 

maximum particle size was found to be less than or equal to 24 inches and there was a range 

of rock sizes such that the smaller particles filled the voids between the larger pieces of rock. 

Placement and Compaction 

An articulated dump truck was used to transport the rock from the borrow area to the 

structural rock fill area shown on Sheet 3. As the material was placed in Cell 30 it was 

inspected to ensure that it was free of unacceptable material. The rock was spread in lifts that 

were less than or equal to 2 feet in loose thickness. The lift thickness and final grade of the 

compacted fill were controlled through the use of visual observations, measurements, grade 

stakes and/or a total station. The lift was compacted until no additional movement of the fill 

was observed. Additional lifts were added until the foundation conformed to the contours 

shown on Sheet 4 – Bottom of Soil Liner. 

A total of approximately 30 - 40 cubic yards of rock were placed in the sump area. Table 1 

presents the elevations of the actual excavation grade (Column 5), the PTI top of 

excavation/bottom of soil liner (Column 4), and the bottom of the RSL as constructed in the 

field (Column 6). 

The foundation checklist and field notes for the placement of the rock fill are contained in 

Appendix B, Section 1, Structural Rock Fill. The checklist presents the observations and tests 

that were conducted to verify that the structural rock fill was placed in accordance with the 

PTI requirements. 
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2.1.2 Bedrock Foundation 

The bedrock elevation within Cell 30 was above the PTI excavation contours and had to be 

excavated prior to the construction of the RSL. To accomplish the grading of the bedrock, a 

bulldozer with an attached ripper blade was used to loosen the bedrock. An excavator was 

then used to load the loosened rock into articulated dump trucks for removal. Excavation of 

the rock continued until Cell 30 approximated the contours shown on the construction 

certification drawing entitled Sheet 3 – Limits of Excavation. In general, the bedrock was 

excavated from 0.0’ to 1.5’ below the PTI excavation grade. 

Once the bedrock was brought to grade the bedrock foundation was surveyed for proper grade 

and the condition of the foundation was inspected. The bedrock foundation was found to be 

at an acceptable grade. The bedrock was found to be competent with minor jointing and the 

jointing was in a closed condition with no open jointing observed. There were no significant 

sized pieces of rock that were loose or detached from the bedrock. The foundation checklist 

(Appendix B, Section 1) presents the observations and tests that were conducted to verify that 

the excavated bedrock was in conformance with the PTI requirements. Table 1 presents the 

PTI elevations for the Cell 30 limits of excavation (Column 4) and the constructed top of 

excavation (Column 5). 

2.1.2 Soil Foundation 

The bedrock within Cell 30 was excavated anywhere from approximately 0.0’ to 1.5’ below 

grade, as shown on Sheet 3 – Limits of Excavation. Structural fill was placed in this area, 

therefore, to raise the grades up to the approximate PTI excavation/bottom of recompacted 

soil liner grade. 

Laboratory Testing 

Soil used in the soil structural foundation was tested in the laboratory for modified Proctor 

maximum dry density and optimum moisture content. This data was used to control 
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compaction of the structural fill in the low lying areas of Cell 30. The structural fill 

laboratory compaction data is shown in Table 2 and Appendix A, Section 1. 

The volume of structural fill used in Cell 30 was approximately 1,325 cubic yards. A single 

sample was collected and analyzed for maximum dry density and moisture content (modified 

Proctor) for use in constructing the structural fill. This meets the required testing frequency 

of 1 test per 10,000 cubic yards of material used in the construction of Cell 30. 

Placement and Compaction 

The structural fill was placed in the base area of the cell, where the cell is constructed at an 

approximate grade of 2.5%. Articulated dump trucks were used to transport the soil from the 

borrow area to the structural fill area. The earthen material was spread in approximate 1 foot 

thick lifts. The lift thickness and final grade of the compacted fill were controlled through the 

use of grade stakes and a total station. The lift was compacted with a Caterpillar 826, self-

propelled, padfoot compactor. Each lift of the foundation was compacted with a minimum of 

4 contacts. The foundation was then graded to conform to the contours shown on Sheet 4 – 

Bottom of Soil Liner. 

Table 1 presents the PTI top of excavation/bottom of soil liner (Column 4), elevations of the 

actual excavation grade (Column 5), and the bottom of the as constructed RSL (Column 6). 

Column 7 presents the difference in elevation between the PTI and the actual as constructed 

bottom of soil liner elevations. A negative value in the difference column represents an as 

constructed bottom of RSL elevation that is below the PTI bottom of liner elevation. Positive 

elevation differences are acceptable as long as the positive elevation difference is accounted 

for in the elevation of the as constructed top of the RSL. The data contained in Table 1 show 

that the bottom of the RSL was constructed above the required PTI elevation. This is a result 

of previous cells having been constructed above grade. 
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Soil Density and Moisture Content Testing 

After each lift was compacted, the density and moisture content of the lift was tested 

according to ASTM D2922 and D3017, respectively. The density of the compacted fill had to 

exceed 90 percent of the Modified Proctor and the moisture content had to be between plus or 

minus 3 percent of the optimum moisture content. As seen in Table 3, which presents a 

summary of the foundation field density and moisture test results, all of the tests passed the 

PTI density and moisture requirements. 

2.2 Recompacted Soil Liner Installation 

The installation of the RSL for Cell 30 consisted of the following activities: soil preparation, 

laboratory testing, placement and compaction, and field verification of the moisture and 

density of the RSL. 

2.2.1 Soil Preparation 

The soil for the Cell 30 RSL was excavated from the borrow area and processed through a 

screen with a square sieve size of 1.25 inches. The screened soil was then placed in a soil 

stockpile. As the soil was processed and placed in the soil stockpile, it was observed that the 

soil was on the dry side of the optimum moisture content and that the soil required moisture 

conditioning. The soil was, therefore, placed in approximate 6-inch thick lifts and water was 

then added and mixed into the soil. This procedure continued until it appeared that the 

moisture content of the soil was above the optimum moisture content for the soil. Microwave 

water contents of the processed soil were conducted periodically to control the moisture 

content of the soil. 

Eleven soil samples (21-1 through 21-11) were collected from the borrow area and sent to the 

soils laboratory for analysis. Each sample represents 1,500 cubic yards of soil within the 

stockpile. As will be discussed in the following section, the soil met the PTI requirements. 
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2.2.2 Soil Laboratory Testing Requirements 

Laboratory testing of the Cell 30 composite soil samples was as follows. 

• Atterberg Limits (ASTM D4318) 
• Mechanical Gradation and Hydrometer (ASTM D421 and D422) 
• Standard Proctor (ASTM D698) 
• Permeability (ASTM D5084-90) (Tested at a rate of one test per 10,000 cubic 

yards) 

Specifications that the soil had to meet are based on the specifications contained within the 

Test Pad #3 Report, which was approved by the Ohio EPA on September 13, 2005. The 

required specifications are listed below: 

1) Gradation and Hydrometer: 

(i) 100% of the particles having a dimension not greater than 2.0 inches. 

(ii) Not more than 10% of the particles retained on the 3/4  inch sieve. 

(iii) Not more than 17% of the soil fraction retained between #4 and 2 inch sieves. 

(iv) Between 19% and 29% of the particles, by weight, having a maximum 
dimension not greater than 0.002 millimeters. 

2) Permeability 

The soil must have a laboratory permeability of less than or equal to 1 x 10-7 

centimeters per second (cm/sec). 

S&ME analyzed the soil samples per the PTI requirements. The results are summarized in 

Table 2 and the laboratory data sheets are contained in Appendix A, Section 1. The results for 

the eleven soil samples collected for Cell 30 show that: 

1) Gradation and Hydrometer: 

All of the soil was finer than 2 inches in diameter. The fraction retained on the 
3/4” sieve was between 1.0% and 2.5%. The soil fraction retained between the 
#4 and 2” screen size was between 6.6% and 10.4%. The fraction of the soil 
passing the .002 mm sieve ranged from 24.6 % to 27.3%. The soil samples, 
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therefore, passed the PTI gradation and hydrometer requirements and were 
substantially similar to the soil used in Test Pad #3. 

2) Permeability: 

Two soil samples (21-1 and 21-7) were tested for permeability and had 

permeabilities of 3.4 x 10-8  cm/sec and 4.5 x 10-8  cm/sec, respectively. The 
samples, therefore, passed the PTI maximum soil permeability requirement of 

1.0 x 10-7  cm/sec. 

3) Atterberg Limits: 

The Atterberg limits for the soil samples were within the nominal range of the 
test pad results. The liquid limit, plastic limit, and plasticity index values 
ranged from 34 to 36, 18 to 21, and 14 to 18, respectively. 

4) Standard Proctor: 

The standard Proctor maximum dry density for the Cell 30 borrow area 
samples varied from 112.8 pcf to 120.3 pcf and the optimum moisture content 
varied from 11.4% to 13.2%. The average maximum dry density and optimum 
moisture content were 116.8 pcf and 12.1%, respectively. These values were 
used as the benchmark values for constructing the RSL. 

The Ohio EPA concurred with the use of the soil borrow for the construction of Cell 30 RSL 

in a letter dated July 1. 2021. 

2.2.3 Placement of the Recompacted Soil Liner 

The AHRC landfill is required to install a three-foot thick RSL. Construction of the RSL was 

conducted according to the construction methods described in the following paragraphs. 

Articulated dump trucks transported soil for the RSL from the stockpile area to Cell 30. Once 

deposited at the cell, a bulldozer would then spread the soil into maximum eight-inch thick, 

loose lifts. Lift thickness was controlled by visual observation, grade stakes, and/or the use of 

a total station. Once the lift was placed, a dozer graded the lift so that there were no 

significant depressions or rises. The lifts were inspected for stones in excess of 2.0 inches and 

other unacceptable materials that were inadvertently incorporated into the RSL. Stones 
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exceeding 2.0 inches in size and other unacceptable material were handpicked from the soil. 

The checklist for the placement of the RSL with respect to lift thickness, number of passes, 

soil quality and overall elevation is contained in Appendix B, Section 2. 

Subsequent to the RSL being placed and unacceptable materials removed, an 826 Caterpillar 

compactor was used to compact the RSL. It was determined that additional water had to 

added to the RSL because the moisture content of the RSL was potentially below the optimum 

moisture content of the soil. The lift was watered and then the compactor made two (2) 

contacts to mix the water into the RSL. The lift was then watered again and the compactor 

made the three passes (six contacts) required by the PTI. The lift was then tested for moisture 

and density. If the lift failed, it was reworked until it passed the moisture and/or density 

requirements. Once the lift passed the testing requirements, an additional lift would then be 

placed and compacted. This construction sequence continued until the RSL was constructed 

to a total thickness of at least three feet. The volume of approved RSL soil material used to 

construct Cell 30 was approximately 6,300 cubic yards. 

Once installed, minor grading was conducted so that the RSL was constructed to the 

approximate elevations and grades shown on Sheets 5 and 6 - Top of Soil Liner/Leachate 

Collection System. Sheet 5 compares the as constructed top of RSL contours to the top of the 

RSL contours required by the PTI. Sheet 6 compares the as constructed top of RSL contours 

with the as constructed bottom of the RSL contours of the cell. Sheets 5 and 6 can be used to 

visually determine that the RSL was constructed above the PTI required grade and that the 

required minimum RSL thickness of three feet was met. 

Table 1 presents the elevations of both the PTI top of RSL and the as constructed top of RSL 

(Columns 8 and 9, respectively). Also presented in Table 1 is Column 10, entitled 

“Difference of Actual and PTI Top of RSL.” The survey locations within the certifiable 

limits of Cell 30 all had positive values in Column 10, showing that the RSL was constructed 

above the required PTI elevation. The thickness of the RSL constructed within Cell 30 is 

shown in the column entitled, “Thickness of Actual RSL” (Column 11). All of the RSL 

thicknesses meet or exceed the three-foot thickness requirement. The values in Columns 10 
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and 11 demonstrate that the RSL of Cell 30 was constructed at or above the approved PTI 

elevations and that the RSL had a thickness of at least three feet. Please note that there are 

two survey locations (Points 44 and 45) included in Table 1 that do not have an RSL thickness 

(Column 11) of three feet. These values are acceptable because these points are outside the 

certifiable limits of Cell 30 and can be brought to grade during subsequent cell construction. 

2.2.4 Recompacted Soil Liner Density and Moisture Content Testing 

Every lift of the constructed RSL was tested for soil density and moisture content using 

ASTM methods D2922 and D3017, respectively. Per the PTI, the density and moisture 

content of the RSL must be tested at a minimum rate of 5 tests per acre per lift. The area of 

the RSL placement within the working area that achieved the three foot thickness was 

approximately 1.35 acres and, therefore, a minimum of 7 test locations were required. Table 

4 summarizes the RSL field density and moisture content test results. Each lift was tested for 

soil density and moisture content at least 10 times. The field testing frequency exceeded the 

required PTI and regulatory testing frequency. The field sheets presenting the field locations 

and test results are presented in Appendix B, Section 2. 

The RSL was required to be compacted to at least 95 percent of the standard Proctor density 

and to a water content that was at or above the optimum moisture content of the soil. There 

were three instances where the RSL failed the field density or moisture requirement as 

discussed below: 

Area 5 – Lift 3: The first two field tests for Area 5 – Lift 3 failed the density requirement. 

The entire lift was compacted with four additional contacts. The lift was then tested and the 

moisture content and density of the lift passed the compaction and moisture requirements. 

Area 4 – Lift 5: Two of three field tests for Area 4 – Lift 5 failed the moisture requirement. 

The entire lift was watered and compacted with an additional four contacts. The lift was then 

tested and the moisture content and density of the lift passed the compaction and moisture 

requirements. 
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Swale – Lift 2: The field test for Lift 2 of the swale area failed the density requirement. The 

area was compacted with an additional six contacts. The lift was then tested and the moisture 

content and density of the lift passed the compaction and moisture requirements. 

The field notes in Appendix B, Section 2 discuss the steps taken to remedy the failed points. 

The checklist for the placement of the recompacted soil liner with respect to the required 

density and moisture and the elevations of the top and bottom of the recompacted soil liner is 

contained in Appendix B, Section 2. 

2.2.5 Anchor Berm 

A soil anchor berm was not used in Cell 30 to anchor the geomembrane and geocomposite. 

The cell is to be expanded in the next several weeks and anchoring of the materials is, 

therefore, not necessary. Sand bags and loose sand were placed on top of the geosynthetics to 

anchor and prevent movement of the geosynthetics and allow for the future expansion of the 

cell. 

2.2.6 Weather Conditions Affecting Recompacted Soil Liner Construction 

Construction of the RSL occurred from July 27th  through August 5th, 2021. There were 

several precipitation events during cell construction. 

Rain occurred on July 30th  and August 1st, 2021. All excess water and saturated RSL were 

removed after each of rain event and the upper section of the lift was scarified prior to re-

initiating the construction of the RSL. 

The weather conditions experienced during construction caused additional work but did not 

impact the overall quality of the RSL construction. Short summaries of the weather 

conditions encountered during the construction of the RSL are included in the field notes 

(Appendix B, Section 2). 
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3.0 GEOMEMBRANE LINER INSTALLATION 

The facility’s PTI requires that a 60-mil textured (double sided) HDPE geomembrane be 

installed in direct contact with the three-foot thick RSL. Chesapeake Containment Systems, Inc. 

(CCS) was contracted by Rumpke to install the 60-mil textured HDPE geomembrane. The 

HDPE geomembrane used in the construction of Cell 30 was manufactured by Solmax (formerly 

GSE). 

3.1 Prequalification 

A total of twelve rolls (144,504 square feet) of geomembrane were ordered for installation in 

Cell 30. The tests, testing frequencies and general specifications for the 60-mil geomembrane as 

required by the PTI are presented in Table 5. 

The manufacturers’ quality control (QC) certifications for the HDPE are contained in Appendix 

C, Section 1, Manufacturer’s Conformance Testing. The laboratory test results for the owner 

conformance testing conducted on Roll #1001-151225 and #1001-151233 are contained in 

Appendix C, Section 1, Owner’s Conformance Testing. Table 6 documents that the required 

geomembrane tests were performed at the required frequency by both the manufacturer and the 

owner. Tables 7 and 8 present the manufacturer’s and owner’s conformance test results for the 

geomembrane. The tables demonstrate that the geomembrane met or exceeded the required PTI 

material specifications. The Ohio EPA, in a letter dated July 14, 2021, concurred with the use of 

the geomembrane in the construction of Cell 30. 

The owner conducted direct shear interface testing between the geomembrane and the RSL. The 

results of the testing are summarized in Table 9 and the laboratory data sheets are contained in 

Appendix C, Section 2. As shown in the table, the geomembrane met the required test 

parameters for the RSL/Geomembrane direct shear interface testing. 
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3.2 Preparation 

Once the material was delivered to the site, the QC certifications were used to inventory and 

inspect the geomembrane. Each roll was located, inspected for damage, and its QC certification 

reviewed. All of the individual rolls of HDPE geomembrane had an accompanying QC 

certification that conformed to the required specifications and no observable damage to the rolls 

was noted. 

The RSL was inspected for protruding stones and pebbles and other deleterious material prior to 

the installation of the 60-mil geomembrane. Laborers walked the area and handpicked 

deleterious material from the RSL. The RSL was inspected a final time immediately prior to 

placement of the 60-mil textured geomembrane. The geomembrane installer inspected the RSL 

and accepted it as a suitable subbase for the geomembrane without additional preparations being 

required. 

3.3 Geomembrane Deployment 

The 60-mil HDPE textured geomembrane was installed in Cell 30 on top of the three-foot thick 

RSL. The geomembrane was transported to the working face with the use of a skid steer from 

which the geomembrane was hung with the use of a metal bar and straps. The geomembrane 

was pulled into position, aligned by hand, cut to length, and then further adjusted for proper 

overlap with adjacent geomembrane panels. The overlap was typically a minimum of six inches. 

Once placed, the geomembrane panels were inspected for rips, holes, or other flaws. Inspection 

of the geomembrane found it to be in good condition upon placement. No noticeable defects or 

damages to the geomembrane were noted. Panel Placement Logs are contained in Appendix B, 

Section 3. The location of the geomembrane panels and the geomembrane rolls used to construct 

the panels is shown on Sheet 7 – Geomembrane Panel Layout. 
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3.4 HDPE Geomembrane Seaming 

3.4.1 Seaming Preparation 

The area of the HDPE geomembrane to be seamed was verified to be clean and free of moisture, 

dust, dirt, and other foreign material that would impair the seaming process. Prior to seaming, 

dust and other foreign materials were wiped from the area to be seamed. The geomembrane 

panels were aligned such that geomembrane panels overlapped a minimum of six inches for hot 

wedge-fusion welding and three inches for extrusion welding. The panels were also adjusted to 

minimize the number of wrinkles within the seam. 

3.4.2 Trial Seams 

Seaming of the geomembrane was accomplished over a two day period. Hot wedge, double 

seam, fusion welding was conducted on August 6th  through August 7th, 2021. Extrusion seaming 

was conducted on August 7th  through August 8th, 2021. Individual operators using an assigned 

machine had to perform a test weld by seaming together two pieces of geomembrane. The trial 

seams were conducted on top of the Cell 30 RSL. The test weld/seam was then tested for seam 

peel strength (ASTM D413). The seaming devices and operators had to pass the peel strength 

requirements prior to working on the liner system. The trial seam test logs, showing that the 

operators passed the trial seam welds, are contained in Appendix B, Section 4. 

3.4.3 Geomembrane Seaming 

Either a hot wedge fusion or extrusion seaming device was used to seam the HDPE 

geomembrane. The hot wedge, double seam, fusion welding method was used for the majority 

of the completed seams. It is estimated that 2,630 linear feet of fusion welding was completed in 

Cell 30. A minimum overlap of six inches for the hot wedge fusion was maintained in all seams. 

Seam locations are shown on Sheet 7. Seam Test Logs are contained in Appendix B, Section 4. 

Extrusion seaming was used for patch repairs and beads. It is estimated that approximately 325 
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linear feet of extrusion welding was conducted. A minimum overlap of three inches for the 

extrusion seaming was maintained in all seams 

3.4.4 Non-Destructive Testing 

One hundred percent of the extruded and fused seams were tested for continuity by either the 

vacuum box or air channel pressure (ACP) test methods. The ACP continuity testing was 

conducted as the seaming of the geomembrane progressed. Some seams were tested in their 

entirety whereas some were tested in sections because of various defects along the seam(s). The 

Seam Test Logs (Appendix B, Section 4) demonstrate that all of the fusion welded seams passed 

the ACP continuity testing. Repair patches were placed at the ACP test locations. 

The vacuum box test method was used to test every linear foot of extrusion welding completed at 

the site. Extrusion welding was performed to repair destructive test locations, cross seam 

intersections, miscellaneous damages to the geomembrane, and the ACP test locations. It was 

also used to construct the seam between P5/P6 and the existing geomembrane. This extrusion 

seam was approximately 50 feet in length. All of the extrusion welding passed the vacuum box 

continuity testing. 

3.4.5 Destructive Testing 

Destructive test samples of the welded seams were cut from the installed geomembrane once the 

seams passed the non-destructive ACP testing. The destructive test samples were collected and 

tested to evaluate seam strength and whether or not the welds had integrated the individual 

panels into a continuous sheet. Destructive testing provides a direct evaluation of seam strength 

and bonding efficiency, which are indicators of seam durability. According to the PTI, 

destructive test samples are to be collected and tested at a frequency of 1 sample per every 500 

linear feet of constructed weld, per operator, per seaming apparatus. 

A representative of Mark James selected the destructive test locations. A CCS representative cut 

the destructive test samples, measuring approximately 18 inches by 36 inches, out of the seam. 
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The destructive test samples were labeled for identification purposes. The sample locations were 

surveyed so that their locations could be recorded on the layout drawing. The destructive test 

location was then repaired by welding a patch over the hole. All of the destructive test locations 

were repaired with a patch that had approximate dimensions of 24 inches by 60 inches. Finally, 

the extrusion welds of the repair patch seams were tested using the vacuum box test. All of the 

repair patches for the destructive test locations passed the non-destructive vacuum box testing. 

The total linear footage of double seam fusion welding completed in Cell 30 was approximately 

2,630 feet. The double seam fusion welding was divided between two operators/seaming 

apparatus, designated as AM #1739 and RL #1712. The total constructed seam lengths for AM 

#1739 and RL #1712 were approximately 1485’ and 1145”, respectively. To comply with the 

PTI destructive test frequency requirements, a total of 6 destructive test samples were collected 

from the fusion welds. Three destructive samples (DS-1, DS-3, and DS-5) were collected for 

seaming apparatus AM #1739 and three destructive samples (DS-2, DS-4, and DS-6) were 

collected for seaming apparatus RL #1739. The location of the destructive test locations 

collected from the fusion welds are shown on Sheet 7. 

A total of 325 linear feet of extrusion welds were constructed during the installation of the 

geomembrane by one operator/extrusion gun (HMR #42). The location of the destructive test 

location collected from the extrusion weld is shown on Sheet 7. 

Destructive test samples DS-1 through DS-7 were tested by Geotechnics. Five test coupons were 

cut from each destructive test sample and the weld was tested for peel strength (ASTM D413). 

Four out of five coupons had to meet or exceed the required peel strength requirements. The 5th 

sample had to have a peel strength that was no less than 80% of the required strength 

requirement. Regarding the locus of break, the coupons had to exhibit a film tear separation in 

which the geomembrane sheet tore before the weld. Incursion of the tear into the weld is 

allowed but the incursion must be less than or equal to 25%. The destructive test sample 

designation, weld type, seaming apparatus, material type, PTI required test values and the test 

results for a given sample are summarized in Table 10. The destructive test strength data sheets 
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are contained in Appendix B, Section 5. All of the fusion and extrusion destructive test samples 

passed the strength requirements. 

3.4.6 Repair Work 

Repair work is a part of the normal geomembrane installation process. Standard repair work for 

Cell 30 consisted of patching the destructive test locations (DS-1 through DS-7), air pressure test 

locations, wedge burnouts, cross seam intersections, and other damages to the geomembrane. 

There were two non-standard repairs of the geomembrane. The first repair was necessary to 

repair a tear in the geomembrane caused by a boulder rolling down the western adjacent refuse 

slope. The boulder was released as cover soil was being placed in the adjacent daily working 

cell. The second repair was the result of a circular hole purposefully being cut out of the 

geomembrane to release approximately 5 to 10 gallons of water that had become trapped under 

the geomembrane. The water flowed under the liner during a rainfall event in the early hours of 

August 18th. Water overflowed the geomembrane located in the southeast corner of the cell and 

at that time a small amount of water was able to flow under the geomembrane. Repair of these 

two patches was accomplished by first welding an initial patch to the underside of the 

geomembrane. The construction of this underlying patch eliminated the possibility of water or 

soil impacting the final overlying patch. Once the initial patch was completed a final patch was 

then welded to the top of the geomembrane as would normally occur during patching activities. 

The location of the Cell 30 repair patches can be seen on Sheet 7. For additional information on 

the repairs, the repair patch number shown on Sheet 7 can be compared to the geomembrane 

repair notes contained in Appendix B, Section 4. 

All patches and repair work passed the required vacuum box testing. The remaining areas of the 

geomembrane were walked and visually inspected for damage or other defects. Any additional 

defects that were noted during the visual inspection were repaired with a patch or extruded bead. 
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3.5 Anchoring of the Geomembrane 

The geomembrane was anchored so that it would not move during installation and subsequent 

waste operations. The geomembrane panels located on the gentle base grades are not under 

significant stress and the geomembrane does not require an anchor trench to hold it in place. 

Sand and sand bags were placed over the out edge of the geomembrane to hold the geomembrane 

in place. The southern and western edge of the Cell 30 geomembrane is fused directly to the 

geomembrane of previous cell constructions and is not located in an anchor system. 

3.6 Weather Conditions Affecting Geomembrane Installation 

The weather during the installation of the geomembrane was overcast with a slight to moderate 

breeze. Depending on the time of day, ambient temperatures were in the high 70’s to low 80’s 

(degrees Fahrenheit). A minor precipitation event occurred at the end of the first day of 

installation on August 6th. Installation work was terminated once the rain began. The weather 

did not have a noticeable effect on the installation of the geomembrane. 

The installation of the geomembrane was impacted slightly by a weather event that occurred 

after the installation of the geomembrane was completed. In the evening of August 17th  and the 

morning of August 18th, 2021 the remnants of Hurricane Ida brought heavy rains into the area. A 

total of approximately 2.4 inches inundated the site in a relatively short timeframe. A run-on 

ditch designed to prevent water from the adjacent highwall from entering the work area was 

damaged and water from the channel flowed to the constructed Cell 30 surface water sump. The 

6” pump located in the sump was overwhelmed and surface water flowed over the southeast 

corner of the cell. As the water flowed over the corner, a small amount of water was able to flow 

under the geomembrane. A hole was cut in the geomembrane to remove approximately 5 - 10 

gallons of water that had accumulated under the geomembrane. The hole was successfully 

patched, and because the water was removed quickly, the underlying RSL was not impacted. 

Although the rainfall event did cause additional it did not have an impact on the quality of the 

geomembrane installation. 
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4.0 LEACHATE COLLECTION SYSTEM, PROTECTIVE LAYER 
and THERMAL BARRIER 

A leachate collection system, protective layer and thermal barrier were installed on top of the 

Cell 30 RSL/geomembrane composite liner system. The leachate collection system installed in 

Cell 30 consists of a double sided geocomposite and a perforated leachate collection pipe system. 

A granular protective layer with a minimum thickness of 12 inches was installed over the 

geocomposite to protect the leachate collection and composite liner systems. Per the AHRC PTI, 

a thermal barrier is to be installed in areas where the disposal of secondary aluminum production 

(SAP) wastes will occur. A portion of this cell is being constructed for the disposal of SAP 

wastes and, therefore, a thermal barrier was installed. Specific details for the leachate collection 

system, protective layer and the thermal barrier are shown on Sheet 11. 

4.1 Leachate Collection System 

The leachate collection system installed in Cell 30 consists of a geocomposite and 6-inch 

diameter, perforated, SDR 9 HDPE pipe. The geocomposite used in Cell 30 is an HDPE geonet 

fused to two non-woven geotextiles. The geocomposite component of the leachate collection 

system is less than 0.4 inches thick and its thickness is not easily or accurately surveyed. It is 

assumed, therefore, that the top of the constructed soil liner is the same as the top of the leachate 

collection system, as shown on Sheets 5 and 6 (Top of Soil Liner/Leachate Collection System). 

4.1.1 Prequalification 

The geocomposite had to be pre-qualified prior to use in the construction of the Cell 30 leachate 

collection system. Pre-qualification consisted of quality control testing by the manufacturer and 

owner conformance testing. Cell 30 utilized both new geocomposite material and geocomposite 

material remaining from the construction of Cell 27. In a letter dated April 20, 2020, the Ohio 

EPA concurred with the use of the geocomposites in the construction of Cell 30. A general 

discussion of the geocomposite material properties, tests, and testing frequency is presented in 

the following sections. 
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Material Properties 

The material properties discussed in this section are related to the new geocomposite. 

Discussion of the material properties for the Cell 27 geocomposite can be reviewed in the Cell 27 

Construction Certification Report. The PTI specifications and testing frequencies for the 

geocomposite to be used in the AHRC leachate collection system are presented in Table 11. The 

geocomposite used in the construction of Cell 30 was manufactured by Skaps and is a product 

referenced as TN 330-2-8. CCS provided the manufacturers QC certifications for the 

geomembrane prior to shipping the geocomposite to AHRC. 

Table 12 documents that the manufacturer has performed the PTI required quality control tests 

and has performed them at the required testing frequencies. The table also documents that the 

owner has performed the PTI required conformance tests and that they were conducted at the 

required testing frequencies. The QC certifications are contained in Appendix C, Section 3, 

Manufacturer’s Conformance Testing and Owner’s Conformance Testing. 

Tables 13 and 14 provide a summary of both the manufacturer’s quality control test results and 

owner’s conformance test results. The geocomposite met or exceeded the PTI requirements. 

The owner tested the geocomposite for ply adhesion and the ply adhesion exceeded the required 

PTI value of 1 ppi. The results of the ply adhesion testing are summarized in Table 13 and the 

laboratory sheets are contained in Appendix C, Section 3, Owner’s Conformance Testing. The 

ply adhesion was found to be acceptable. 

Transmissivity 

The 100-hr transmissivity of the geocomposite must be tested at rate of one test per every 50,000 

square feet of material to be used in the construction of a cell. A total of 147,900 square feet of 

new geocomposite was ordered for cell construction. This means that, per the PTI, the 

geocomposite had to be tested for transmissivity at least three times. The transmissivity of the 

geocomposite must be tested at the site specific maximum expected load and specific grade. 

Once fully completed, Cell 30 will be constructed at either a grade of 2.5% with a flow length not to 
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exceed 200 feet or a grade of 33% with a flow length not to exceed 100 feet. The maximum expected 

load is approximately 17,800 psf ((219 ft trash x 75 pcf) + 1410 psf for the cap system and barrier 

layer). Tables 15 and 16 present the required transmissivity calculations and specified 100-hour 

transmissivity for the 2.5% and 33% grades, respectively. 

Geocomposite for the 2.5% Cell Area 

Two transmissivity tests were conducted at a normal load of 18,000 psf, a 2.5% grade, and boundary 

conditions of sand/geocomposite/60 mil HDPE, and a rubber membrane. The rolls tested were 

#1069110100002 and #1069110100023 (#2 and #23). Roll #2 was also tested at a load of 6,000 psf 

and Roll #23 was tested at additional loads of 6,000 and 12,000 psf. The combination of the various 

tests shows that the geocomposite meets the transmissivity requirement for all four stages. The 

laboratory transmissivity test results are contained Table 13 and 14 and in Attachment C. 

Based on the transmissivity test results, roll #2 and #23 and all of the project geocomposite can be 

prequalified for use in the construction of the cell. The geocomposite material properties and 

transmissivity results for rolls #2 and #23 meet the PTI requirements. 

Geocomposite for the 33% Cell Area 

Two transmissivity tests were conducted at a normal load of at least 17,800 psf, a 33% grade, and 

boundary conditions of sand/geocomposite/60 mil HDPE, and a rubber membrane. The rolls tested 

were #1069110100001 and #1069110100044 (#1 and #44). Rolls #1 and #44 had transmissivity 

results of 1.34 x 10-4  m2/sec and 4.29 x 10-4  m2/sec respectively, which both exceed the highest 

required transmissivity for all four stages (2.07 x 10-5  m2/sec). The laboratory transmissivity test 

results are contained in Tables 13 and 14 and in Attachment C. 

Based on the transmissivity results, rolls #1 and #44 and all of the project geocomposite can be used 

in the construction of the cell. The geocomposite material properties and transmissivity results for 

rolls #1 and #44 meet the PTI requirements. 
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4.1.2 Preparation 

Once the material was delivered to the site, the QC Certifications were used to inventory and 

inspect the geocomposite material. Each roll was located, inspected for damage and its QC 

certification verified. All of the individual rolls of geocomposite had an accompanying QC 

certification that conformed to the required specifications and no damage to the rolls was 

observed. 

4.1.3 Geocomposite Installation 

The geocomposite, manufactured by Skaps, was installed in Cell 30. The geocomposite was 

comprised of a minimum 0.25” thick geonet, bonded to two 8-ounce, non-woven polypropylene, 

needle punched geotextiles. The geocomposite was installed over the geomembrane and 

stretched as much as possible to remove excess wrinkling. As the geocomposite panels were 

installed they were inspected for damage, manufacturing flaws, and/or the entrapment of foreign 

material. Any identified foreign materials were removed and any damaged or flawed areas were 

repaired. A typical repair was made of the same geotextile used in the geocomposite, was a 

minimum of 6 inches larger in all directions than the damaged area, and was bonded thermally to 

the primary geotextile sheet. 

Adjacent geocomposite panels were connected with plastic ties and sewing. Plastic ties, spaced 

approximately every five feet were used to connect the geonet component of the geocomposite. 

The ties were visually inspected for spacing and tightness. Once the geonets of adjacent panels 

were connected, the overlying geotextiles were overlapped and sewn together by hand-held 

sewing machines. Continuous sewing of the geotextile edges bonded the seams of the 

geocomposite. Every linear foot of seam was visually inspected for proper overlap and seam 

integrity. Any seam not passing inspection was repaired. 

Geocomposite panels that abutted end-to-end were positioned so that at least one foot of overlap 

existed. The seam was fused together thermally along the entire length of the seam. The 

exposed butt end of the overlying geocomposite was covered with a strip of geotextile which was 
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then heat bonded to the underlying geotextile. Strips of geotextile were also used to cover any 

areas of the geonet that would be exposed to the overlying protective layer. 

4.1.4 Leachate Collection Pipe System 

In addition to the geocomposite, the leachate collection system for Cell 30 consists of a 

perforated leachate collection pipe system with a granular protective layer installed around the 

pipe. Leachate collected within the cell by the geocomposite is directed to and collected by the 

perforated pipe and then flows through the pipes and out of the cell. 

Installation of the Leachate Collection Pipe 

The leachate collection pipe system is comprised of leachate collection laterals oriented 

approximately from east to west. The leachate collection laterals installed in Cell 30 were 

connected to existing leachate collection laterals with electro-fusion couplers. The location of 

the leachate collection pipes and electro-fusion couplers are shown on Sheets 5 and 6. 

The leachate collection pipes are 6-inch diameter, perforated, HDPE SDR 9 pipe. The leachate 

collection pipes have 3/8-inch diameter perforations drilled at the orientations shown on Sheet 11 

- Perforated Leachate Collection Pipe Detail. The perforations are spaced approximately every 

four inches along the length of the pipe. The leachate collection pipe was installed on top of the 

geocomposite in the orientation shown in the detail and as shown in Sheets 5 and 6. 

HDPE Pipe Fusion Procedures 

Butt fusion welding or electro-fusion welding techniques were used to connect individual HDPE 

leachate pipes. Welding of the leachate collection pipes took approximately a day and was 

performed by Rumpke personnel. An inspector observed all of the HDPE pipe fusions. The 

temperature of the heating element was monitored during the fusion process. A trial weld was 

completed and approved prior to fusion welding beginning on the leachate collection pipe. 
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The locations of the electro-fusion couplers are shown on Sheets 5 and 6. The electro-fusion 

couplers were used to attach the existing leachate collection pipes to the Cell 30 leachate 

collection pipes. The use of the electro-fusion couplers allows the HDPE pipes to be fused 

together without having to raise the pipes off of the geocomposite. An inspector observed all of 

the electrofusion welds. 

Gravel Wrap 

The HDPE pipe was bedded in a gravel wrap as shown in the detail entitled, “Liner System with 

Leachate Collection Lateral,” located on Sheet 11. The gravel was transported to and placed 

around the exposed leachate pipe with a wide-track, low ground pressure excavator. The 

excavator was always located over at least 24 inches of sand. The gravel was transported to the 

pipe and hand shoveled and tamped under the haunches of the pipe to provide pipe support. 

Once the gravel was tamped under the haunches of the pipe the excavator would then place 

additional gravel around the pipe such that there was a minimum of 12 inches of gravel on top of 

the pipe and from 2 to 3 feet of gravel beside the pipe. A fifteen foot wide, 8-ounce geotextile 

was placed over the gravel to provide separation between the gravel and the protective sand 

layer. Personnel from Mark James monitored the placement of the gravel. 

The gravel was tested for grain size, permeability, and carbonate content. The gravel used in 

construction of the leachate collection system had a percent carbonate residue content of 0.56% 

The gravel had a nominal fines content and the permeability of the gravel was 52.5 cm/sec. The 

test results for the gravel (19-G1) used in the leachate collection system is contained in Appendix 

A, Section 3 and summarized in Table 17. 

4.2 Protective Layer 

A protective layer of sand, at least 12 inches thick, was placed on top of the leachate collection 

system geocomposite as shown in various details on Sheet 11. The sand acts as a protective 

layer for the underlying geocomposite and geomembrane and as a filter media to minimize the 

migration of fines into the leachate collection system. The thickness of the sand along the outer 
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edge of sand placement was controlled by probing the sand to verify thickness. Survey locations 

along the outer edge of the sand also verified the sand thickness by comparing the sand elevation 

to a digital terrain model of the RSL. 

Sheet 8 – Top of Protective Layer/Surface Water Management Structures shows the contours of 

Cell 30 after the protective sand layer was constructed. Table 1 provides elevation and thickness 

data of the protective layer at the selected survey locations. The sand thickness (Column 13) 

indicates that all of the sand was placed at a minimum thickness of 1.0 foot. There are locations 

where the protective sand was not placed and these survey locations are designated with “NS” in 

Table 1. These locations are located outside the certifiable limits of Cell 30. 

The sand was placed with a low ground pressure bulldozer that pushed the sand in a manner that 

minimized the wrinkling of the geocomposite and/or geomembrane. The bulldozer was always 

located over at least 12 inches of sand. Personnel from Mark James monitored the placement of 

the protective layer. The sand and gravel material used for the protective layer must meet the 

following PTI requirements: 

• Less than 5% of the material passing a #200 sieve, 

• The carbonate content by weight of the protective layer will be ≤ 5%. 

• Have a minimum permeability of 2 x 10-4  cm/sec, and 

• Be tested for the above physical properties at a rate of 1 test per 3,000 cubic yards. 

Approximately 2,750 cubic yards of sand were placed in Cell 30 for the required minimum 1 

foot thickness. One sand sample was collected and tested in order to meet the testing 

requirement of 1 test per 3,000 cubic yards of material used. The test results for the sand sample 

(21-S1) collected from the sand used in the protective layer are contained in Appendix A, 

Section 4 and summarized in Table 17. The laboratory test results for the sand sample (21-S1) 

indicated that the permeability of the sand was 4.15 x 10-2  cm/sec. The sand sample had 1.1% 

by weight passing the #200 sieve and a percent carbonate residue content of 0.40%. The sand 

used in Cell 30, therefore, passed the protective layer requirements. 
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4.3 Thermal Barrier Layer 

The northern portion of Cell 30 is to be used for the disposal of SAP wastes. License conditions 

for the landfill require that a 5-foot thickness of sand or sand rock be placed on top of the 

geomembrane and geocomposite wherever SAP wastes are to be disposed. The maximum 

allowable dimension of individual pieces of sand rock specified by the PTI is two feet. 

Currently the landfill operator and Ohio EPA have agreed that a 7-foot thick layer will be used to 

further mitigate elevated temperatures. Seven feet of sand and sand rock were placed within the 

thermal barrier limits defined on Sheet 9. The thickness of the thermal barrier along the outer 

edge of the sand/sand rock was verified by comparing the surveyed sand/sand rock elevation to a 

digital terrain model of the RSL. The comparison verified that the outer edge of the sand/sand 

rock was at least 7 feet thick. The volume of sand rock used to construct the thermal barrier 

within Cell 30 has been estimated to be 8,350 cubic yards. To facilitate the expansion of 

adjacent cells, the thermal barrier was not installed in the outer ten to fifteen feet of Cell 30. No 

SAP waste will be placed where the thermal barrier is not at least 7 feet thick. 

Table 1 presents the elevations for the top of the thermal barrier (Column 14) and the thickness 

of the thermal barrier (Column 15). The notation of “NTB” in Column 14 of Table 1 means that 

the thermal barrier was not installed at this location and that the thickness of the thermal barrier 

is not applicable (NA) as noted in Column 15. Sheet 9 and Table 1 show that the thermal barrier 

consisting of either sand or sand rock was constructed to a minimum thickness of 7 feet. The 

Secondary Aluminum Production Waste Thermal Barrier Detail on Sheet 11 illustrates the 

relationship between the RSL, geomembrane, leachate collection system, protective layer and the 

thermal barrier. 

4.4 Geomembrane Thermocouple Temperature Monitoring Probes 

Pursuant to AHRC’s PTI, geomembrane temperature monitoring thermocouples are to be 

installed directly on top of the geomembrane at a rate of one per every acre of constructed liner 

system. Cell 30 will be expanded in the next several weeks and will ultimately cover 
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approximately 2.7 acres. A total of three thermocouples were, therefore, installed in Cell 30 to 

meet the PTI spacing requirement for the full 2.7 acres. The locations of the thermocouples are 

shown on Sheet 9. Two thermocouples were installed with the proposed SAP waste area and one 

within the proposed refuse area. 

The thermocouples are installed within a solid, 3” diameter, SDR 9, HDPE pipe. The 3” HDPE 

pipes installed within Cell 30 were connected to previously existing 3” HDPE pipes with the use 

of electrofusion couples. The thermocouple located within the refuse area is located in a new 

pipe that is not connected to any previously existing pipe. The location of the 3” electrofusion 

couplers are shown on Sheet 9. The Liner System Thermocouple detail shown on Sheet 11 

illustrates the construction details for the Cell 30 thermocouples. 

4.5 Landfill Gas Probe #20 

Per the approved SAP waste PTI alteration, a vertical landfill gas probe is to be installed for 

every five acres of SAP disposal area constructed. Since the SAP waste PTI alteration was 

approved on June 21, 2016 a total of 6.69 acres of landfill disposal area have been constructed. 

The 6.69 acres of constructed landfill disposal area is divided between 2.57 acres of municipal 

solid waste and 4.12 acres of SAP waste. Once Cell 30 is approved for disposal the aggregate 

constructed SAP waste disposal area will exceed the limit of five acres. A landfill gas probe 

(LGP #20) will be installed, therefore, within the limits of Cell 30. 

The location of the vertical gas probe is shown on Sheet 9. Landfill gas probe #20 is in 

alignment with landfill gas probes #15 and #16. Landfill gas probe #20 cannot be constructed 

until waste placement is commenced with Cell 30. The landfill gas probes will be constructed 

according to Figure 4 of the SAP PTI alteration. 

4.6 Weather Conditions Affecting the Leachate Collection System 

A weather event that impacted the leachate collection system occurred after the installation of the 

geocomposite was completed. In the evening of August 17th  and the morning of August 18th, 
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2021 the remnants of Hurricane Ida brought heavy rains into the area. A total of approximately 

2.4 inches inundated the site in a relatively short timeframe. A run-on ditch designed to prevent 

water from the adjacent highwall from entering the work area was damaged and water from the 

channel flowed to the constructed surface water sump for Cell 30. The 6” pump located in the 

sump was overwhelmed and surface water flowed over the southeast corner of the cell. The 

overflowing water placed silt over approximately 2400 square feet of the geocomposite. The 

silted geocomposite was removed and new geocomposite was installed following the previously 

discussed installation techniques. 
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5.0 SURFACE WATER MANAGEMENT SYSTEM 

The surface water management system at the site consists of a sedimentation pond with primary 

and emergency spillways and surface water channels. The sedimentation pond, primary and 

emergency spillways were constructed and certified during the construction of Cell 1A in 1994. 

5.1 Surface Water Channels 

Channel 1B was the only existing channel that was modified for the construction of Cell 30. The 

channel collects run-off from the existing refuse cells and run-on from the adjacent watershed. 

Channel 1B was abandoned along the eastern side of the existing cells to allow Cell 30 to be 

constructed. Channel 1B was relocated along the eastern limit of Cell 30 and carries surface 

water to Sedimentation Pond #1. The location of Channel 1B is shown on Sheet 8 – Top of 

Protective Layer/Surface Water Management. The channel is located on bedrock and, therefore, 

riprap or erosion netting did not have to be installed in the channel. 

A temporary channel (Temporary Channel A) was added as part of the AHRC Surface Water 

Pollution and Prevention Plan (SWPPP). This channel collects surface water than cannot flow to 

Channel 1B and directs it to a retention pond constructed as part of the AHRC SWPPP. 

5.2 Surface Water Culverts 

No new culverts were placed during the construction of Cell 30. 
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6.0 OWNER CERTIFICATION, PTI ALTERATIONS and OTHER INFORMATION 

This section of the report discusses the owner certification, alterations to the approved PTI, and 

other changes for Cell 30. Facility closure bonding requirements are also discussed. Section 6.1 

discusses the owner’s certification of this report. Section 6.2 discusses the alterations to the PTI 

that occurred before or during the construction of Cell 30 and Section 6.3 lists Other Changes. 

The bonding requirements for the facility are discussed in Section 6.4. 

6.1 Owner Certification 

Appendix D contains the notarized statement by the owner/operator of the Athens-Hocking 

Reclamation Center certifying that the construction certification report for Cell 30 is true, 

accurate, and contains all information required by Paragraph H of 3745-27-08. 

6.2 Alterations 

Cell 30 – Size and Configuration 

An alteration request to modify the size of Cell 30 was requested by The Mark James 

Corporation. The size and configuration of Cell 30 was reduced to facilitate the operation of the 

facility. The alteration request did not propose any changes to AHRC’s horizontal or vertical 

limits of excavation or waste. 

6.3 Other Changes 

1. Erosion netting was not installed in Channel 1B because the channel was cut directly 

into competent bedrock. 
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6.4 Bonding Requirements 

The AHRC landfill has a closure bond for 47.21 acres. After the construction of Cell 30 a total 

of 55.08 acres of the landfill will have been constructed for the disposal of waste and a total of 

9.36 acres of the landfill has been capped and certified. The minimum area that has to be bonded 

for closure in 2021, therefore, is 45.72 acres (55.08 - 9.36). The facility closure bond of 47.21 

acres exceeds the required closure bond amount by 1.49 acres. 
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Table 1 
Elevation and Thickness Data 

Athens-Hockng Reclamation Center Landfill 

Point 
Number 

(1) 

Northing 

(2) 

Easting 

(3) 

PTI Top of 

Excavation/ 

Bottom of 

RSL 

(Feet) 

(4) 

Actual Top 

of 

Excavation 

(Feet) 

(5) 

Actual 

Bottom of 

RSL 

(Feet) 

(6) 

Difference of 

Actual and PTI 

Bottom of RSL 

(Feet) 

(6-4) 

(7) 

PTI Top 

of RSL 

(Feet) 

(8) 

Actual 

Top 

of RSL 

(Feet) 

(9) 

Difference of 

Actual and PTI 

Top of RSL 

(Feet) 

(9-8) 

(10) 

Thickness of 

Actual RSL 

(Feet) 

(9-6) 

(11) 

Top of 

Protective 

Sand Layer 

(Feet) 

(12) 

Thickness 

of Sand 

(Feet) 

(12-9) 

(13) 

Top of 

Thermal 

Layer 

(Feet) 

(14) 

Thickness 

of Thermal 

Layer 

(Feet) 

(14-9) 

(15) 

Pass/ 
Fail 

1 534888.17 2031889.83 819.00 819.69 820.34 1.34 822.00 823.37 1.37 3.03 824.46 1.09 NTB NA Pass 

2 534918.78 2031850.29 819.00 820.30 820.44 1.44 822.00 823.67 1.67 3.23 824.74 1.07 NTB NA Pass 

4 534930.56 2031895.58 820.00 820.14 821.47 1.47 823.00 824.68 1.68 3.21 NS NA NTB NA Pass 

5 534948.78 2031872.86 820.00 819.19 821.08 1.08 823.00 824.86 1.86 3.78 826.03 1.17 NTB NA Pass 

6 534979.85 2031833.66 820.00 819.89 821.42 1.42 823.00 824.64 1.64 3.22 825.93 1.28 NTB NA Pass 

8 535005.33 2031864.45 821.00 822.44 822.44 1.43 824.00 825.79 1.79 3.36 NS NA NTB NA Pass 

9 535040.90 2031817.01 821.00 821.04 822.50 1.50 824.00 825.59 1.59 3.09 826.80 1.22 NTB NA Pass 

11 535078.93 2031833.81 822.00 823.49 823.49 1.49 825.00 826.70 1.70 3.21 NS NA NTB NA Pass 

12 535103.24 2031801.33 822.00 822.52 823.26 1.26 825.00 826.64 1.64 3.38 827.83 1.19 NTB NA Pass 

14 535141.69 2031807.69 822.82 824.43 824.25 1.43 825.82 827.32 1.50 3.07 NS NA NTB NA Pass 

15 535168.05 2031787.51 823.00 824.23 824.23 1.23 826.00 827.61 1.61 3.39 828.90 1.28 NTB NA Pass 

17 535196.95 2031810.34 824.00 825.50 825.60 1.60 827.00 828.78 1.78 3.18 NS NA NTB NA Pass 

18 535228.43 2031770.35 824.00 825.20 825.44 1.44 827.00 828.68 1.68 3.25 829.97 1.29 NTB NA Pass 

20 535277.98 2031774.92 825.00 826.52 826.50 1.50 828.00 829.59 1.59 3.09 NS NA NTB NA Pass 

21 535323.91 2031717.03 825.00 826.22 826.44 1.44 828.00 829.71 1.71 3.27 830.92 1.21 837.226 7.52 Pass 

23 535357.79 2031740.03 826.00 827.47 827.61 1.61 829.00 830.71 1.71 3.11 NS NA NTB NA Pass 

24 535387.41 2031702.23 826.00 827.46 827.46 1.46 829.00 830.68 1.67 3.21 831.78 1.10 NTB NA Pass 

27 535433.28 2031707.03 827.00 828.48 828.48 1.48 830.00 831.78 1.78 3.30 NS NA NTB NA Pass 

28 535480.46 2031647.08 827.00 828.47 828.40 1.40 830.00 831.67 1.67 3.26 833.77 2.10 838.938 7.27 Pass 

31 535504.01 2031676.11 828.00 829.49 829.49 1.49 831.00 1 832.63 1.63 3.14 NS NA NTB NA Pass 

32 535540.60 2031629.75 828.00 829.49 829.49 1.49 831.00 832.58 1.58 3.09 833.68 1.10 NTB NA Pass 

36 535588.01 2031639.39 829.00 830.35 830.35 1.35 832.00 833.66 1.66 3.32 NS NA NTB NA Pass 

38 535618.99 1 2031625.85 829.00 830.52 830.52 1.52 832.00 833.67 1.67 3.15 NS NA NTB NA Pass 

44 535622.96 2031592.92 1 829.00 830.44 1 830.53 1.53 832.00 833.27 1.27 2.74 834.41 1.14 NTB NA Pass 

45 535632.37 2031620.00 1 829.50 830.95 1 830.95 1.45 832.50 1 833.67 1.17 2.71 NS NA NTB NA Pass 

AHRC Cell 30 Construction 



Table 1 
Elevation and Thickness Data 

Athens-Hockng Reclamation Center Landfill 

Point 
Number 

(1) 

Northing 

(2) 

Easting 

(3) 

PTI Top of 

Excavation/ 

Bottom of 

RSL 

(Feet) 

(4) 

Actual Top 

of 

Excavation 

(Feet) 

(5) 

Actual 

Bottom of 

RSL 

(Feet) 

(6) 

Difference of 

Actual and PTI 

Bottom of RSL 

(Feet) 

(6-4) 

(7) 

PTI Top 

of RSL 

(Feet) 

(8) 

Actual 

Top 

of RSL 

(Feet) 

(9) 

Difference of 

Actual and PTI 

Top of RSL 

(Feet) 

(9-8) 

(10) 

Thickness of 

Actual RSL 

(Feet) 

(9-6) 

(11) 

Top of 

Protective 

Sand Layer 

(Feet) 

(12) 

Thickness 

of Sand 

(Feet) 

(12-9) 

(13) 

Top of 

Thermal 

Layer 

(Feet) 

(14) 

Thickness 

of Thermal 

Layer 

(Feet) 

(14-9) 

(15) 

Pass/ 
Fail 

125 535612.48 2031606.85 829.00 830.15 830.04 1.03 832.00 833.55 1.55 3.51 834.64 1.09 NTB NA Pass 

127 535568.19 2031594.77 828.00 828.11 828.92 0.92 831.00 832.59 1.59 3.67 833.71 1.13 839.76 7.17 Pass 

128 535496.89 2031626.21 827.00 827.38 828.29 1.29 830.00 831.67 1.66 3.37 832.76 1.10 838.82 7.16 Pass 

129 535420.68 2031659.75 826.00 826.40 827.42 1.42 829.00 830.69 1.68 3.26 831.85 1.16 837.819 7.13 Pass 

130 535341.86 2031694.40 825.00 824.76 826.47 1.47 828.00 829.67 1.67 3.20 831.01 1.34 836.979 7.31 Pass 

131 535259.60 2031730.75 824.00 823.21 825.41 1.41 827.00 828.69 1.69 3.28 830.04 1.35 836.166 7.48 Pass 

132 535187.43 2031762.50 823.00 822.22 823.70 0.70 826.00 827.59 1.59 3.89 828.90 1.31 834.8 7.21 Pass 

133 535150.66 2031830.59 823.32 824.85 824.85 1.53 1 826.32 1 828.05 1 1.73 3.20 NS NA NTB NA Pass 

Cell 25 Construction Certification Survey Points 

162 (41) 534885.11 2031829.37 817.50 818.09 818.09 0.59 820.50 1 821.45 0.95 3.36 823.29 1.84 NTB NA Pass 

Cell 28 Construction Certification Survey Points 

170 (37) 534858.17 2031864.25 818.35 818.48 818.48 0.13 821.35 821.71 0.36 3.23 824.26 2.56 NTB NA Pass 

171 (38) 534872.57 2031909.98 819.35 819.54 819.54 0.18 822.35 822.74 0.39 3.20 825.24 2.50 NTB NA Pass 

Cell 29 Construction Certification Survey Points 

150 (1) 534919.42 2031817.28 818.50 818.55 818.55 0.05 821.50 821.74 0.24 3.19 823.90 2.16 NTB NA Pass 

151 (4) 534957.16 2031800.71 819.00 819.50 820.07 1.07 822.00 823.40 1.40 3.33 824.78 1.37 NTB NA Pass 

152 (7) 535014.57 2031788.91 820.00 820.47 820.47 0.47 823.00 824.26 1.26 3.79 825.40 1.14 NTB NA Pass 

153 (9) 535032.70 2031783.93 820.30 820.75 820.75 0.45 823.30 824.57 1.27 3.82 825.83 1.26 NTB NA Pass 

154 (10) 535113.98 2031756.62 821.50 822.09 822.09 0.59 824.50 826.06 1.56 3.98 827.25 1.19 NTB NA Pass 

155 (11) 534937.95 2031825.52 819.00 819.39 819.39 0.39 822.00 822.96 0.96 3.57 824.30 1.34 NTB NA Pass 

156 (29) 535559.19 2031576.91 827.50 828.15 828.19 0.69 830.50 831.48 0.98 3.29 832.65 1.16 838.69 7.21 Pass 

157 (30) 535446.79 2031626.42 826.00 826.48 827.08 1.08 829.00 830.36 1.36 3.28 831.48 1.13 837.65 7.29 Pass 

158 (31) 535368.40 2031660.95 825.00 825.57 826.41 1.41 828.00 829.50 1.50 3.09 832.31 2.81 836.63 7.13 Pass 

159 (32) 535285.95 2031697.26 824.00 824.54 825.26 1.26 827.00 828.59 1.59 3.33 829.66 1.07 835.70 7.11 Pass 

160 (33) 535213.13 1 2031729.34 823.00 823.61 824.22 1.22 826.00 827.61 1.61 3.39 828.95 1.33 834.80 7.19 Pass 

AHRC Cell 30 Construction 



Table 1 
Elevation and Thickness Data 

Athens-Hockng Reclamation Center Landfill 

Point 
Number 

(1) 

Northing 

(2) 

Easting 

(3) 

PTI Top of 

Excavation/ 

Bottom of 

RSL 

(Feet) 

(4) 

Actual Top 

of 

Excavation 

(Feet) 

(5) 

Actual 

Bottom of 

RSL 

(Feet) 

(6) 

Difference of 

Actual and PTI 

Bottom of RSL 

(Feet) 

(6-4) 

(7) 

PTI Top 

of RSL 

(Feet) 

(8) 

Actual 

Top 

of RSL 

(Feet) 

(9) 

Difference of 

Actual and PTI 

Top of RSL 

(Feet) 

(9-8) 

(10) 

Thickness of 

Actual RSL 

(Feet) 

(9-6) 

(11) 

Top of 

Protective 

Sand Layer 

(Feet) 

(12) 

Thickness 

of Sand 

(Feet) 

(12-9) 

(13) 

Top of 

Thermal 

Layer 

(Feet) 

(14) 

Thickness 

of Thermal 

Layer 

(Feet) 

(14-9) 

(15) 

Pass/ 
Fail 

161 (34) 535133.75 2031764.30 822.00 822.54 823.05 1.05 825.00 826.57 1.57 3.52 827.90 1.33 NTB NA Pass 

162 (41) 534885.11 2031829.37 817.50 818.09 818.09 0.59 820.50 821.45 0.95 3.36 823.29 1.84 NTB NA Pass 

163 (58) 535592.17 2031562.37 828.00 828.34 828.73 0.73 831.00 831.93 0.93 3.20 832.95 1.02 838.95 7.02 Pass 

164 (59) 535484.20 2031609.94 826.50 827.11 827.65 1.15 829.50 830.95 1.45 3.30 832.02 1.07 838.15 7.19 Pass 

165 (60) 535407.88 2031643.56 825.50 825.95 826.77 1.27 828.50 829.92 1.42 3.15 831.00 1.07 837.08 7.16 Pass 

166 (61) 535326.20 2031679.54 824.50 825.16 825.87 1.37 827.50 829.08 1.58 3.21 830.24 1.16 836.21 7.13 Pass 

167 (62) 535249.02 2031713.53 823.50 824.01 824.82 1.32 826.50 828.05 1.55 3.23 829.35 1.30 835.21 7.15 Pass 

168 (63) 535172.00 2031747.46 822.50 823.22 823.90 1.40 825.50 827.03 1.53 3.13 829.12 2.08 834.25 7.22 Pass 

169 (311) 535523.36 2031592.69 827.00 827.42 828.01 1.01 830.00 831.15 1.15 3.14 832.32 1.17 838.52 7.37 Pass 

172 (2) 534993.76 2031784.64 819.50 820.03 820.03 0.53 822.50 823.78 1.28 3.75 825.53 1.75 NTB NA Pass 

173 (8) 535030.33 2031768.59 820.00 820.47 821.13 1.13 823.00 824.40 1.40 3.27 826.19 1.79 NTB NA Pass 

174 (13) 535075.77 2031773.45 821.00 821.46 822.13 1.13 824.00 1 825.40 1.40 3.27 826.50 1.09 NTB NA Pass 

175 (14) 1 535106.38 2031733.91 821.00 821.52 822.27 1.27 824.00 825.57 1.57 3.30 826.91 1.33 NTB NA Pass 

176 (20) 535346.34 2031654.27 824.50 825.05 825.61 1.11 827.50 828.90 1.40 3.29 830.52 1.62 836.17 7.27 Pass 

177 (21) 535427.72 2031618.43 825.50 826.08 826.52 1.02 828.50 829.86 1.36 3.34 831.23 1.38 837.03 7.17 Pass 

178 (22) 535503.84 2031584.90 826.50 826.94 827.37 0.87 829.50 830.61 1.11 3.24 832.03 1.41 838.08 7.47 Pass 

179 (23) 535231.74 2031705.32 823.00 823.57 824.26 1.26 826.00 827.55 1.55 3.29 828.87 1.32 834.69 7.14 Pass 

180 (83) 535543.06 2031567.54 827.00 827.58 827.81 0.81 830.00 831.08 1.08 3.27 832.37 1.29 838.65 7.57 Pass 

181 (303) 535153.34 2031738.62 822.00 822.50 823.36 1.36 825.00 826.57 1.57 3.21 828.15 1.57 833.59 7.02 Pass 

182 (304) 535306.23 2031671.50 824.00 824.43 825.17 1.17 827.00 828.42 1.42 3.25 829.78 1.36 835.62 7.20 Pass 

183 (305) 535388.78 2031635.27 825.00 825.59 826.18 1.18 828.00 829.53 1.53 3.35 830.85 1.32 836.59 7.06 Pass 

184 (306) 535466.62 2031601.10 826.00 826.56 827.22 1.22 829.00 1 830.48 1.48 3.26 831.93 1.45 837.65 7.17 Pass 

185 (315) 1 535596.71 2031543.99 827.76 828.19 828.66 0.90 830.76 1 831.86 1.10 3.20 833.22 1.37 NTB NA Pass 

Notes: 

1. NS: No sand placement. 2. NTB: No thermal barrier placed. 3. NA: Not applicable. 
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Table 2 
Recompacted Soil Liner Borrow Source - Laboratory Test Data 

Athens-Hocking Reclamation Center Landfill 

ASTM D698) Atterberg Limits (D4318) Percent Finer by Weight (ASTM D421 
Optimum 

Water Liquid Plastic Plastic #4 
2" 3/4" #200 

Content Limit Limit Index (Gravel) 

Sample Maximum 
Number Dry 

Density 

Test Pad 
Requirement 

Test Pad 
General 116.3-119.8 12.7-14.6 32-42 18-21 14-21  

Permeability Pass 
(cm/sec) or .002 mm 
(ASTM Fail 
D5084) 

100% ≥ 90% 83-100% 19-29% 1.00E-07 

95-98% 58.1-67.4% 

Standard Proctor 

21-2 115.4 12.6 35 19 16 100.0 98.0 89.6 72.0 26.0 

 

Pass 
21-3 117.3 12.5 35 19 16 100.0 98.0 93.3 74.4 26.6 

 

Pass 
21-4 117.7 11.5 36 21 15 100.0 97.5 90.0 71.6 25.5 

 

Pass 
21-5 113.1 13.1 36 19 17 100.0 99.0 93.4 76.1 25.9 

 

Pass 
21-6 112.8 12.0 36 19 17 100.0 98.0 90.7 72.0 26.9 

 

Pass 
21-7 118.8 11.4 35 18 17 100.0 98.0 90.8 71.6 24.8 4.50E-08 Pass 
21-8 118.9 11.5 35 21 14 100.0 98.0 90.4 69.7 26.1 

 

Pass 
21-9 117.3 12.5 36 18 18 100.0 98.0 90.6 72.4 27.3 

 

Pass 
21-10 117.0 11.4 36 18 18 100.0 97.5 91.6 70.4 26.9 

 

Pass 
21-11 120 3 11 4 34 18 16 100 0 97 5 89 8 72 5 23 9 

 

Pass 

Note: Required frequency of testing is 1 borrow source sample for every 1500 cubic yards of soil to be used in RSLconstruction. Frequency is 1 for every 10,000 
cubic yards for structural fill. 
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Table 3 
Summary of Recompacted Stuctural Fill Field Tests 

Athens-Hocking Reclamation Center Landfill 

Area 
Lift 

Number 
Station 

Number 
Borrow Sample 

Number 
Date 

Tested 

Maximum 
Dry 

Density 
(PCF) 
(D698) 

90% 
Percent of 
Modified 

MDD 
(PCF) 

Field 
Density 
(PCF) 

(D2822-01) 

Relative 
Compaction 

(%) 

Optimum 
Moisture 
Content 

(%) 
(D698) 

Field 
Moisture 
Content 

(%) 
(D3017-01) 

Difference 
in Moisture 

(%) 

Pass 
or 

Fail 

1 1 1 SF-1 07/22/21 135.9 122.3 127.7 94.0 6.7 5.3 -1.4 Pass 
1 1 2 SF-1 07/22/21 135.9 122.3 128.2 94.3 6.7 6.5 -0.2 Pass 
1 1 3 SF-1 07/22/21 135.9 122.3 124.3 91.5 6.7 6.1 -0.6 Pass 

1 1 4 SF-1 07/23/21 135.9 122.3 125.1 92.1 6.7 7.2 0.5 Pass 
1 1 5 SF-1 07/23/21 1 135.9 122.3 126.9 93.4 6.7 6.3 -0.4 Pass 

             

1 2 1 SF-1 07/24/21 135.9 122.3 126.2 92.9 6.7 6.8 0.1 Pass 
1 2 2 SF-1 07/24/21 135.9 122.3 128.1 94.3 6.7 5.9 -0.8 Pass 
1 2 3 SF-1 07/24/21 135.9 122.3 129.5 95.3 6.7 6.3 -0.4 Pass 

                                                                                                                                                                                                   

Note: Passing criteria are > 90% of modified Proctor maximum dry density and > 0.0% of the modified Proctor optimum moisture content. 

AHRC Cell 30 Construction 



Table 4 
Summary of Recompacted Soil Liner Field Tests - Lift 1 

Athens-Hocking Reclamation Center Landfill 

Area 
Lift 

Number 
Station 

Number 
Borrow Sample 

Number 
Date 

Tested 

Maximum 
Dry 

Density 
(PCF) 
(D698) 

95% 
Percent of 

MDD 
(PCF) 

Field 
Density 
(PCF) 

(D2822-01) 

Relative 
Compaction 

(%) 

Optimum 
Moisture 
Content 

(%) 
(D698) 

Field 
Moisture 
Content 

(%) 
(D3017-01) 

Difference 
in Moisture 

(%) 

Pass 
or 

Fail 

1 1 1 21-1 to 21-11 07/27/21 116.8 111.0 120.1 102.8 12.1 12.5 0.4 Pass 
1 1 2 21-1 to 21-11 07/27/21 116.8 111.0 118.1 101.1 12.1 12.8 0.7 Pass 

             

2 1 1 21-1 to 21-11 07/27/21 116.8 111.0 114.7 98.2 12.1 13.6 1.5 Pass 
2 1 2 21-1 to 21-11 07/27/21 116.8 111.0 116.4 99.7 12.1 12.1 0.0 Pass 

             

3 1 1 21-1 to 21-11 07/28/21 116.8 111.0 120.0 102.7 12.1 13.2 1.1 Pass 

3 1 2 21-1 to 21-11 07/28/21 116.8 111.0 114.6 98.1 12.1 13.0 0.9 Pass 

             

4 1 1 21-1 to 21-11 07/30/21 116.8 111.0 119.1 101.9 12.1 13.0 0.9 Pass 

4 1 2 21-1 to 21-11 07/30/21 116.8 111.0 114.9 98.4 12.1 12.9 0.8 Pass 

             

5 1 1 21-1 to 21-11 08/04/21 116.8 111.0 115.3 98.7 12.1 12.9 0.8 Pass 

5 1 2 21-1 to 21-11 08/04/21 116.8 111.0 115.6 99.0 12.1 13.1 1.0 Pass 

                                                                                           

Note: Passing criteria are > 95% of standard Proctor maximum dry density and > 0.0% of the standard Proctor optimum moisture content. 

AHRC Cell 30 Construction 



Table 4 
Summary of Recompacted Soil Liner Field Tests - Lift 2 

Athens-Hocking Reclamation Center Landfill 

Area 
Lift 

Number 
Station 

Number 
Borrow Sample 

Number 
Date 

Tested 

Maximum 
Dry 

Density 
(PCF) 
(D698) 

95% 
Percent of 

MDD 
(PCF) 

Field 
Density 
(PCF) 

(D2822-01) 

Relative 
Compaction 

(%) 

Optimum 
Moisture 
Content 

(%) 
(D698) 

Field 
Moisture 
Content 

(%) 
(D3017-01) 

Difference 
in Moisture 

(%) 

Pass 
or 

Fail 

1 2 1 21-1 to 21-11 07/27/21 116.8 111.0 114.8 98.3 12.1 13.5 1.4 Pass 
1 2 2 21-1 to 21-11 07/27/21 116.8 111.0 116.4 99.7 12.1 12.1 0.0 Pass 

             

2 2 1 21-1 to 21-11 07/27/21 116.8 111.0 115.9 99.2 12.1 12.2 0.1 Pass 
2 2 2 21-1 to 21-11 07/27/21 116.8 111.0 115.5 98.9 12.1 12.4 0.3 Pass 

             

3 2 1 21-1 to 21-11 07/29/21 116.8 111.0 118.2 101.2 12.1 14.1 2.0 Pass 

3 2 2 21-1 to 21-11 07/29/21 116.8 111.0 116.8 100.0 12.1 13.4 1.3 Pass 

             

4 2 1 21-1 to 21-11 07/30/21 116.8 111.0 119.7 102.4 12.1 12.9 0.8 Pass 

4 2 2 21-1 to 21-11 07/30/21 116.8 111.0 113.5 97.2 12.1 15.0 2.9 Pass 

             

5 2 1 21-1 to 21-11 08/04/21 116.8 111.0 114.7 98.2 12.1 12.6 0.5 Pass 

5 2 2 21-1 to 21-11 08/04/21 116.8 111.0 113.9 97.5 12.1 13.0 0.9 Pass 

                                                                                           

Note: Passing criteria are > 95% of standard Proctor maximum dry density and > 0.0% of the standard Proctor optimum moisture content. 

AHRC Cell 30 Construction 



 

Date 
Tested 

Maximum 
Dry 

Density 
(PCF) 
(D698) 

95% 
Percent of 

MDD 
(PCF) 

Field 
Density 
(PCF) 

(D2822-01) 

 

07/27/21 116.8 111.0 115.7 

 

07/27/21 116.8 111.0 116.3 

      

07/27/21 116.8 111.0 119.0 

 

07/27/21 116.8 111.0 114.8 

      

07/29/21 116.8 111.0 117.1 

 

07/29/21 116.8 111.0 114.9 

      

07/31/21 116.8 111.0 115.2 

 

07/31/21 116.8 111.0 114.0 

      

08/04/21 116.8 111.0 110.1 

 

08/04/21 116.8 111.0 110.7 

 

08/04/21 116.8 111.0 111.7 

 

08/04/21 116.8 111.0 112.1 

Relative 
Compaction 

(%) 

Optimum 
Moisture 
Content 

(%) 
(D698) 

99.1 12.1 
99.6 12.1 

  

101.9 12.1 
98.3 12.1 

  

100.3 12.1 

98.4 12.1 

  

98.6 12.1 

97.6 12.1 

  

94.3 12.1 

94.8 12.1 
95.6 12.1 
96.0 12.1 

Field 
Moisture 
Content 

(%) 
(D3017-01) 

Difference 
in Moisture 

(%) 

Pass 
or 

Fail 

12.8 0.7 Pass 
12.2 0.1 Pass 

   

12.4 0.3 Pass 
13.9 1.8 Pass 

   

14.0 1.9 Pass 

13.3 1.2 Pass 

   

14.1 2.0 Pass 

16.2 4.1 Pass 

   

13.4 1.3 Pass 

12.9 0.8 Pass 
13.6 1.5 Pass 
13.3 1.2 Pass 

1 3 1 21-1 to 21-11 
1 3 2 21-1 to 21-11 

    

2 3 1 21-1 to 21-11 
2 3 2 21-1 to 21-11 

    

3 3 1 21-1 to 21-11 

3 3 2 21-1 to 21-11 

    

4 3 1 21-1 to 21-11 

4 3 2 21-1 to 21-11 

    

5 3 1 21-1 to 21-11 

5 3 2 21-1 to 21-11 
5 3 1R 21-1 to 21-11 
5 3 2R 21-1 to 21-11 

Lift Station Borrow Sample 
Area 

Number Number Number 

Table 4 
Summary of Recompacted Soil Liner Field Tests - Lift 3 

Athens-Hocking Reclamation Center Landfill 

11 Note: Passing criteria are > 95% of standard Proctor maximum dry density and > 0.0% of the standard Proctor optimum moisture content. I 
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Table 4 
Summary of Recompacted Soil Liner Field Tests - Lift 4 

Athens-Hocking Reclamation Center Landfill 

Area 
Lift 

Number 
Station 

Number 
Borrow Sample 

Number 
Date 

Tested 

Maximum 
Dry 

Density 
(PCF) 
(D698) 

95% 
Percent of 

MDD 
(PCF) 

Field 
Density 
(PCF) 

(D2822-01) 

Relative 
Compaction 

(%) 

Optimum 
Moisture 
Content 

(%) 
(D698) 

Field 
Moisture 
Content 

(%) 
(D3017-01) 

Difference 
in Moisture 

(%) 

Pass 
or 

Fail 

1 4 1 21-1 to 21-11 07/28/21 116.8 111.0 118.6 101.6 12.1 14.3 2.2 Pass 
1 4 2 21-1 to 21-11 07/28/21 116.8 111.0 115.7 99.1 12.1 12.5 0.4 Pass 

             

2 4 1 21-1 to 21-11 07/28/21 116.8 111.0 120.0 102.7 12.1 12.4 0.3 Pass 
2 4 2 21-1 to 21-11 07/28/21 116.8 111.0 115.5 98.9 12.1 13.6 1.5 Pass 

             

3 4 1 21-1 to 21-11 07/29/21 116.8 111.0 113.3 97.0 12.1 13.1 1.0 Pass 

3 4 2 21-1 to 21-11 07/29/21 116.8 111.0 117.0 100.2 12.1 12.8 0.7 Pass 

             

4 4 1 21-1 to 21-11 07/31/21 116.8 111.0 113.1 96.8 12.1 13.2 1.1 Pass 

4 4 2 21-1 to 21-11 07/31/21 116.8 111.0 113.9 97.5 12.1 13.5 1.4 Pass 

             

5 4 1 21-1 to 21-11 08/05/21 116.8 111.0 115.2 98.6 12.1 12.9 0.8 Pass 

5 4 2 21-1 to 21-11 08/05/21 116.8 111.0 116.0 99.4 12.1 12.8 0.7 Pass 

                                                                                           

Note: Passing criteria are > 95% of standard Proctor maximum dry density and > 0.0% of the standard Proctor optimum moisture content. 

AHRC Cell 30 Construction 



Table 4 
Summary of Recompacted Soil Liner Field Tests - Lift 5 

Athens-Hocking Reclamation Center Landfill 

Area 
Lift 

Number 
Station 

Number 
Borrow Sample 

Number 
Date 

Tested 

Maximum 
Dry 

Density 
(PCF) 
(D698) 

95% 
Percent of 

MDD 
(PCF) 

Field 
Density 
(PCF) 

(D2822-01) 

Relative 
Compaction 

(%) 

Optimum 
Moisture 
Content 

(%) 
(D698) 

Field 
Moisture 
Content 

(%) 
(D3017-01) 

Difference 
in Moisture 

(%) 

Pass 
or 

Fail 

1 5 1 21-1 to 21-11 07/28/21 116.8 111.0 119.9 102.7 12.1 14.2 2.1 Pass 
1 5 2 21-1 to 21-11 07/28/21 116.8 111.0 118.8 101.7 12.1 13.2 1.1 Pass 

             

2 5 1 21-1 to 21-11 07/28/21 116.8 111.0 115.7 99.1 12.1 14.4 2.3 Pass 
2 5 2 21-1 to 21-11 07/28/21 1 116.8 111.0 111.4 95.4 12.1 15.4 3.3 Pass 

             

3 5 1 21-1 to 21-11 07/30/21 116.8 111.0 115.6 99.0 12.1 12.5 0.4 Pass 
3 5 2 21-1 to 21-11 07/30/21 116.8 111.0 117.7 100.8 12.1 14.2 2.1 Pass 

             

4 5 1 21-1 to 21-11 08/02/21 1 116.8 111.0 119.0 101.9 12.1 12.3 0.2 Pass 

4 5 2 21-1 to 21-11 08/02/21 116.8 111.0 117.7 100.8 12.1 11.4 -0.7 Pass 
4 5 3 21-1 to 21-11 08/02/21 116.8 111.0 115.5 98.9 12.1 11.9 -0.2 Pass 
4 5 4 21-1 to 21-11 08/02/21 116.8 111.0 113.2 96.9 12.1 15.1 3.0 Pass 
4 5 5 21-1 to 21-11 08/02/21 116.8 111.0 116.5 99.7 12.1 12.7 0.6 Pass 

             

5 5 1 21-1 to 21-11 08/05/21 116.8 111.0 117.0 100.2 12.1 12.2 0.1 Pass 

5 5 2 21-1 to 21-11 08/05/21 116.8 111.0 115.4 98.8 12.1 13.0 0.9 Pass 

                                                                                           

Note: Passing criteria are > 95% of standard Proctor maximum dry density and > 0.0% of the standard Proctor optimum moisture content. 

AHRC Cell 30 Construction 


