
lfrost
New Stamp

lfrost
New Stamp





CELL 1 CONSTRUCTION CERTIFICATION REPORT 
SUBMITTAL 1 OF 2 

RETIRED ASH BASIN (RAB) – ASH LANDFILL 
ALLEN STEAM STATION 

BELMONT, NORTH CAROLINA 
S&ME Project No. 1356-06-825 Ph. 9 

S&ME Engineering License No. F-0176 
 
 
 
 

 
 

Prepared for: 
Duke Energy 

526 South Church Street 
Charlotte, North Carolina 28202 

 
 
 
 

 
 

Prepared by: 
S&ME, Inc. 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

 
 
 
 
 

May 15, 2009 



 

TABLE OF CONTENTS 
 
1. INTRODUCTION ..................................................................................................... 1 

1.1 Project Description.............................................................................................. 1 
1.2 Landfill Area....................................................................................................... 1 
1.3 Borrow Area........................................................................................................ 2 
1.4 Earthworks Construction .................................................................................... 2 
1.5 Geosynthetics Pre-Installation ............................................................................ 2 
1.6 Certification ........................................................................................................ 2 

2. EARTHWORKS........................................................................................................ 3 
2.1 Subgrade ............................................................................................................. 3 

2.1.1 Material ............................................................................................... 3 
2.1.2 Construction........................................................................................ 3 

2.2 Structural Fill ...................................................................................................... 3 
2.2.1 Material ............................................................................................... 3 
2.2.2 Construction........................................................................................ 3 

2.3 Compacted Soil Liner ......................................................................................... 4 
2.3.1 Material ............................................................................................... 4 
2.3.2 Construction........................................................................................ 4 

2.4 Observation & Testing........................................................................................ 4 
2.4.1 Field Testing - Subgrade and Structural Fill....................................... 5 
2.4.2 Laboratory Testing (Subgrade and Structural Fill)............................. 5 
2.4.3 Field Testing (Compacted Soil Liner) ................................................ 6 
2.4.4 Laboratory Testing (Compacted Soil Liner)....................................... 7 

3. GEOSYNTHETICS................................................................................................... 9 
3.1 Interface Friction Testing.................................................................................... 9 
3.2 Geosynthetic Clay Liner (GCL).......................................................................... 9 
3.3 Geomembrane ................................................................................................... 10 
3.4 Geocomposite Drainage Layer ......................................................................... 10 
3.5 Pre-Installation Testing..................................................................................... 10 

3.5.1 Manufacturer Quality Control (MQC) Testing................................. 10 
3.5.2 Conformance Testing........................................................................ 10 

4. PROJECT DOCUMENTATION........................................................................... 11 
 
 

 



 

ii 

TABLE OF CONTENTS (CONTINUED) 

FIGURES 

Figure 1: Site Aerial Map  
Figure 2: Cell 1 Construction Site Aerial Photograph 

TABLES 

Frequency Verifiation Summary Tables 

CONSTRUCTION CERTIFICATION STATEMENT 

APPENDICES 

I. EARTHWORKS 
1. Subgrade 

Subgrade Laboratory Test Results 
Historical Proctors 
Subgrade Field Test Results 
Rough Subgrade As-Built Drawing 
Final Subgrade As-Built Drawing 

2. Structural Fill 
Structural Fill Laboratory Test Results 
Structural Fill Field Test Results 

3. Compacted Soil Liner 
Compacted Soil Liner Laboratory Test Results 
Compacted Soil Liner Field Test Results 
Compacted Soil Liner As-Built Drawing 
Compacted Soil Liner Thickness Verification 

II. GEOSYNTHETICS 
1. Interface Friction Test Results 
2. Geosynthetic Clay Liner (GCL) 

MQC Test Results 
Conformance Test Results 

3. HDPE Geomembrane 
MQC Test Results 
Conformance Test Results 

4. Geocomposite 
350-mil, LDS MQC Test Results 
350-mil, LDS Conformance Test Results 
300-mil, LCS MQC Test Results 
300-mil, LCS Conformance Test Results 

III. PROJECT DOCUMENTATION 
1. Construction Photographs 
2. Field Reports 
3. Meetings Minutes 
4. Notices of Change 



Cell 1 Construction Certification Report  S&ME No. 1356-06-825 Ph. 9 
Submittal 1 of 2  May 15, 2009 
Allen Steam Station RAB Ash Landfill     
 

1. INTRODUCTION 

1.1 Project Description 
The Retired Ash Basin (RAB) Ash Landfill is owned and operated by Duke Energy.  The 
facility is located at Allen Steam Station in Belmont, North Carolina.  The proposed RAB 
Ash Landfill was permitted for Phase I (Cells 1 and 2) construction under Permit No. 36-12.  
This Certification Report documents the construction of the Cell 1 liner system in 
accordance with S&ME’s “Permit to Construct Application” dated March 11, 2008 as 
approved by the North Carolina Department of Environment and Natural Resources 
(NCDENR).  Construction was performed in general accordance with technical 
specifications, drawings, and the Construction Quality Assurance (CQA) Plan included 
within the “Permit to Construct Application.”  Presented herein is Submittal 1 of 2 of the 
Construction Certification Report for the Cell 1 liner system, which is organized into four 
sections. 
 

• Section 1 - Provides a brief overview of the site and project; 
• Section 2 -  Discusses CQA documentation during earthworks construction 

including subgrade fill, structural fill, and compacted soil liner; 
• Section 3 - Discusses geosynthetics CQA documentation prior to installation 

including the geosynthetic clay liner (GCL), high density polyethylene (HDPE) 
geomembrane, and geocomposite drainage layers; and 

• Section 4 - Summarizes project documentation, including construction 
photographs, field reports, meeting minutes, and notices of change. 

 
Pertinent CQA documentation, including earthworks field and laboratory test results, 
geosynthetics manufacturer’s quality control (MQC) and conformance test results, record 
drawings, and project documentation are included in the Appendices.  Submittal 2 of the 
Construction Certification Report will be submitted upon the completion of construction of 
the Cell 1 liner system.  Submittal 2 will consist of subsequent geosynthetics installation and 
protective cover construction CQA documentation and additional project documentation. 
 
The RAB Ash Landfill project site can be generally characterized into two areas: 1) the 
Landfill Area and 2) the Borrow Area.  These two areas are shown on the Site Aerial Map, 
Figure 1, prior to construction.  The Landfill Area is also illustrated on an Aerial 
Photograph, Figure 2, during Cell 1 construction. 

1.2 Landfill Area 
The Landfill Area for Cell 1 is located in the southwest corner of the RAB (see Drawing 1 
of Appendix I, Section 1) with an approximate area of 10.7 acres.  Construction activities 
thus far within the Landfill Area include earthworks fill for subgrade, structural fill, and 
compacted soil liner with on-going geosynthetics installation.   
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1.3 Borrow Area 
The Borrow Area is located northeast of the intersection of South Point Road and Plant 
Allen Road near the entrance driveway of Duke Energy’s Allen Steam Station.  The Borrow 
Area is approximately 15.8 acres for Phase I construction.  Construction activities within the 
Borrow Area generally consisted of installing erosion and sediment control measures, 
excavating soil, grading for drainage, and seeding. 

1.4 Earthworks Construction 
Construction of the subgrade fill was performed by Ash Basics Company, Inc. beginning in 
July 2008 and ending in February 2009.  Subgrade fine grading, construction of the 
structural fill, and construction of the compacted soil liner was performed by Earnhardt 
Grading beginning in February 2009 and ending in April 2009.  S&ME monitored 
construction activities and provided testing services during earthworks.  

1.5 Geosynthetics Pre-Installation 
S&ME also coordinated and verified pre-qualification and conformance testing for 
geosynthetics prior to installation. 

1.6 Certification 
Observation and testing results indicated that the earthworks construction and geosynthetics 
pre-installation for the RAB Ash Landfill were in general accordance with the approved 
CQA Plan.  A Construction Certification Statement signed and sealed by an Engineer 
registered in the State of North Carolina is included as an attachment. 
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2. EARTHWORKS 
Earthworks construction activities included three material types: subgrade, structural fill, 
and compacted soil liner materials.  Material descriptions and general construction 
procedures for the three material types placed are summarized in Sections 2.1 through 
2.3.  Earthworks construction observation and testing activities are summarized in 
Section 2.4. 

2.1 Subgrade 
The subgrade material definition and subgrade general construction procedures are 
summarized in this section.  Observation and testing results are reported in Section 2.4. 

2.1.1 Material 
Subgrade fill is defined as compacted fill placed to achieve proposed liner system subgrade 
elevations.  Subgrade fill consists of fly ash from existing ash ponds located south of Cell 1. 

2.1.2 Construction 
Ash Basics Company, Inc. began subgrade fill placement in January 2008 with the 
beginning of the test fill study.  The test fill site is located in the southeast corner of Cell 1 
(see Figure 1), and it consists of an approximate 3 acre base area with 20 feet of in-place 
subgrade fill.  Subgrade fill placement for the test fill study ended in April 2008 after the 
placement of approximately 88,590 cubic yards of subgrade fill.  Construction of the 
subgrade fill for Cell 1 of the RAB Ash Landfill was also performed by Ash Basics 
Company, Inc. beginning in July 2008 and ending in February 2009.  Approximately 
417,000 cubic yards of material was placed to complete the Cell 1 subgrade fill.  Subgrade 
fill thicknesses varied from approximately 10 feet on the southern perimeter to 32 feet in the 
northeast corner of Cell 1.  The subgrade fill was compacted in approximate 18-inch thick 
lifts.  The subgrade fill was constructed within the limit of waste and compacted to meet the 
specified requirements.  Perimeter slopes (south and west slopes) were constructed at 2 
horizontal to 1 vertical (2H:1V), while intracell slopes (north and east slopes) were 
constructed at 3H:1V. 

2.2 Structural Fill 
The structural fill material definition and general construction procedures are summarized 
in this section.  Observation and testing results are reported in Section 2.4. 

2.2.1 Material 
Structural fill is defined as compacted fill required for perimeter berms, surface water 
control systems, roadways, fill areas not within the landfill cells, or other systems not 
intended to function as a migration barrier.  Structural fill consists of on-site borrow soils 
that were free of organic material, refuse or debris.  Ash was not used as structural fill. 

2.2.2 Construction 
As previously mentioned, construction of the structural fill for Cell 1 of the RAB Ash 
Landfill was performed by Earnhardt Grading beginning in February 2009 and ending in 
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April 2009.  Approximately 58,600 cubic yards of material was placed as structural fill for 
the Cell 1 construction.  The structural fill was compacted in approximate 8-inch thick lifts.  
The structural fill was compacted to meet the specified requirements.  The majority of 
structural fill was constructed in perimeter berms along the south and west subgrade 
perimeter slopes.  Structural fill thicknesses varied from approximately 16 feet on the south 
perimeter berm to 36 feet in the north end of the west perimeter berm.  Perimeter berms 
were constructed at 3H:1V slopes. 

2.3 Compacted Soil Liner 
The compacted soil liner material definition and general construction procedures are 
summarized in this section.  Observation and testing results are reported in Section 2.4. 

2.3.1 Material 
Compacted soil liner is defined as low permeability soil to be constructed in the liner 
system.  Compacted soil liner consists of on-site borrow soils that were free of organic 
material, refuse, debris, and large rocks or clods consistent with technical specification 
requirements. 

2.3.2 Construction 
Construction of the compacted soil liner for Cell 1 was performed by Earnhardt Grading 
beginning at the end of December 2008 with the construction of a 35 foot by 100 foot 
compacted soil liner test pad.  The test pad was removed and re-graded prior to full-scale 
compacted soil liner construction. Full-scale compacted soil liner construction began in 
March 2009 and ended in April 2009.  Approximately 33,600 cubic yards of material was 
placed for the Cell 1 compacted soil liner.  The compacted soil liner was constructed in three 
lifts.  The first lift was built with an approximate 8-inch thick lift to minimize compacted 
soil liner material mixing with the underlying subgrade ash while disking.  The second and 
third lifts were approximately 6-inches thick resulting in an overbuilt compacted soil liner.  
Constructing the compacted soil liner with an overbuilt thickness aided in maintaining the 
appropriate moisture conditioning within the compacted soil liner.  Prior to geosynthetics 
installation, the compacted soil liner was fine graded with the final compacted soil liner 
achieving a minimum 18-inch compacted soil liner thickness.  The compacted soil liner 
was compacted to meet the specified requirements. 

2.4 Observation & Testing 
S&ME observed, monitored, and provided field and laboratory testing during earthworks 
construction.  Borrow soils used during construction were monitored to evaluate that the 
materials were in conformance with the project specifications. 

Field and laboratory testing were performed at the specified frequencies summarized in 
this section.  Field and laboratory testing frequency verifications were evaluated based on 
the in-place quantity for each material.  With a known in-place quantity for each material, 
the volume was divided by the lift thickness and frequency area (i.e. one test per acre per 
lift) to calculate the number of tests necessary.  Tables 1 and 2 summarize frequency 
verification for field and laboratory testing of earthworks. 
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2.4.1 Field Testing - Subgrade and Structural Fill 
Field testing consisted of performing field density tests (ASTM D2937 and/or ASTM 
D6938 previously ASTM D2922) and moisture content tests (ASTM D2216).  The drive 
cylinder method (ASTM D2937) of field density testing was the primary test method 
used during fill placement for the subgrade and structural fill.  The nuclear density 
method (ASTM D 6938) of field density testing was used for several subgrade field 
density tests.  Field density tests were performed at the following frequency with the 
specified moisture-density requirements: 

 

Soil Type Frequency Moisture 
Requirement 

Density 
Requirement 

Subgrade 1 test per acre per 
18” lift ±3% of OMC1 95% Standard 

Proctor MDD2 

Structural Fill 1 test per acre per 8” 
lift ±3% of OMC1 95% Standard 

Proctor MDD2 
1Optimum moisture content 
2Maximum dry density 
 
Field density test results for the subgrade and structural fill are included in Appendix I.  
Approximate field density test locations generally referred to a grid system as shown in 
Drawings 3 and 4 in Appendix I.   
 
One hundred and eighty-three (183) passing field density tests were performed on the 
subgrade fill.  Sixty-three (63) passing field density tests were performed on the structural 
fill.  Approximately 40 percent of subgrade tests and 20 percent of structural fill tests 
where outside of the specified ±3% moisture content range.  S&ME allowed exceptions 
to the moisture content compaction criteria provided that the density requirements were 
achieved.  If a field test did not meet the specified density requirements, the area was re-
worked and re-tested until the density requirements were met.  One (of 64) structural fill 
in-place density test did not meet requirements that was not re-worked and re-tested.  
Considering that test results for this location indicated a 93 percent compaction, 
exception was allowed for this one test.   It is our opinion that the noted exceptions do not 
compromise the quality or integrity of the overlying liner system and overall landfill 
development. 
 
Based on in-place material quantities, the number of field tests performed, as reported in 
Table 1, the required testing frequencies for subgrade and structural fill were satisfied. 

2.4.2 Laboratory Testing (Subgrade and Structural Fill) 
Subgrade and structural fill laboratory testing was performed at a frequency of 
approximately one suite of tests per 10,000 cubic yards of material placed.  In general, 
each suite included the following tests: 

• Water (Moisture) Content (ASTM D2216); 
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• Particle Size (ASTM D422); 
• Liquid Limit, Plastic Limit, and Plasticity Index (ASTM D4318); and 
• Standard Proctor Compaction (ASTM D698). 

 
Laboratory test results for the subgrade and structural fill are included in Appendix I.   
The quantity of subgrade and structural fill material placed and the number of laboratory 
tests conducted are reported in Table 1.  Approximately 417,000 cubic yards of subgrade 
fill was placed.  Twenty-six (26) suites of laboratory tests were performed on the 
subgrade fill resulting in a testing frequency of approximately one suite of tests per 
16,000 cubic yards.  The required laboratory testing frequencies for subgrade of one suite 
of tests per 10,000 cubic yards was initially followed.  However, based on observed 
similar material classifications and characteristics throughout subgrade fill placement, the 
frequency of laboratory testing was relaxed.   

Based on in-place material quantities and the number of laboratory tests performed as 
reported in Table 2, the required testing frequencies for structural fill were satisfied.  Four 
additional standard Proctor curves are included with laboratory test results in Appendix I.  
These four Proctor curves were reference curves prepared during field testing in the early 
stages of subgrade construction prior to laboratory testing from the in-place subgrade 
materials being performed. 

2.4.3 Field Testing (Compacted Soil Liner) 
With the compacted soil liner being a more critical aspect of the liner construction, a 
compacted soil liner test pad was constructed prior to full-scale construction.  Field 
testing was performed during the compacted soil liner test pad construction and full-scale 
compacted soil liner construction.  Field testing consisted of performing field density 
tests in general accordance with the drive cylinder method (ASTM D2937) and moisture 
content (ASTM D2216) test procedures.  Field density tests were performed at the 
following frequency with the specified moisture-density requirements: 

 

Soil Type Frequency Moisture 
Requirement 

Density 
Requirement 

Compacted Soil 
Liner 

1 test per 100’ x 
100’ grid per every 

other 6” lift 
+ 2-5% of OMC1 95% Standard 

Proctor MDD2 

1Optimum moisture content 
2Maximum dry density 
 

The ultimate goal of compacted soil liner construction is achieving the specified 
permeability.  Meeting moisture content requirements (wet of the optimum moisture 
content) is more significant than density requirements in achieving permeability.  
Eighteen (18) (approximately 21 percent) of field density tests had moisture contents 
greater than 5% wet of the optimum moisture content.  Materials represented by these test 
results were allowed to remain in place on the basis that the density requirements were 
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met and that they were wet of the specified moisture content range.  If test results 
indicated moisture contents less than 2% wet of the optimum moisture content, the area 
was moisture conditioned, re-worked and re-tested until the moisture requirements were 
met.  Two of the field density tests did not meet the density requirements, with measured 
densities of 94 percent of the maximum dry density.  Considering that 92 passing tests 
were performed overall and that the moisture content was achieved for these tests, the 
areas were not re-worked. 
 
Field density test results for the compacted soil liner test pad construction and full-scale 
construction are included in Appendix I.  Approximate field density test locations 
referred to a 100-foot by 100-foot grid system as shown in Drawing 5 in Appendix I.  
Field density tests were not performed in grids D-4 and D-6.  However, based on in-place 
material quantities and the number of field tests performed as reported in Table 1, the 
required testing frequencies for compacted soil liner were satisfied. 
 
Another important aspect of the compacted soil liner construction was verifying the 
specified 18-inch compacted soil liner thickness.  The compacted soil liner thickness was 
verified by comparing the elevations of final subgrade survey points to final surface 
compacted soil liner survey points at similar northing and easting locations and 
calculating the elevation difference.  Donnie Lawrence & Associates provided survey 
points that were taken on an approximate 50-foot by 50-foot grid with survey points also 
taken at slope breaks in laterals, berms, and the sump area.  A total of 559 final subgrade 
survey points and 644 compacted soil liner survey points were measured to verify the 
compacted soil liner thicknesses.  Additional compacted soil liner survey points were a 
result of slope breaks points on an overbuilt compacted soil liner berm through the center 
corridor of Cell 1.  Compacted soil liner thickness verification summary tables are 
included in Appendix I and illustrated in Drawing 6 in Appendix I.  The thickness 
verification data indicates that the minimum 18-inch compacted soil liner thickness was 
achieved.   

2.4.4 Laboratory Testing (Compacted Soil Liner) 
Laboratory testing was performed during compacted soil liner test pad construction on 
each lift of the test pad.  In general, each suite included the following tests: 

• Water (Moisture) Content (ASTM D2216); 
• Particle Size (ASTM D422); 
• Liquid Limit, Plastic Limit, and Plasticity Index (ASTM D4318); 
• Standard Proctor Compaction (ASTM D698); 
• Remolded Flexible Wall Permeability (ASTM D5084); and 
• Undisturbed Flexible Wall Permeability (ASTM D5084). 
 

Laboratory test results for the compacted soil liner test pad construction are provided in 
Appendix I.  A summary table of compacted soil liner test pad laboratory test results is 
provided in Appendix I.  Compacted soil liner test pad field density tests on the first lift 
had moisture contents below (or dry of) the specified moisture content range.  



Cell 1 Construction Certification Report  S&ME No. 1356-06-825 Ph. 9 
Submittal 1 of 2  May 15, 2009 
Allen Steam Station RAB Ash Landfill     
 

8 
 

Permeability test results on two (2) undisturbed samples from the first lift did not meet 
the minimum specified permeability (i.e. hydraulic conductivity) of 1.0 x 10-5 cm/sec.  
Two (2) more permeability tests were conducted on undisturbed samples after test pad 
construction was completed by taking an 18-inch long Shelby tube sample and testing the 
bottom 6 inches.  These additional permeability test results indicated that the first lift met 
minimum permeability requirements.  Permeability test results for the second and third 
test pad lifts met the minimum permeability requirements.  Following test pad 
construction, the test pad was removed and re-worked to begin full-scale construction of 
the compacted soil liner.   
 
Compacted soil liner laboratory testing during full-scale construction was performed at a 
frequency of approximately one suite of tests per 3,000 cubic yards of material placed.  In 
general, each suite included the following tests: 

• Water (Moisture) Content (ASTM D2216); 
• Particle Size (ASTM D422); 
• Liquid Limit, Plastic Limit, and Plasticity Index (ASTM D4318); 
• Standard Proctor Compaction (ASTM D698); and 
• Remolded Flexible Wall Permeability (ASTM D5084). 

 
Remolded permeability tests were conducted to verify that in-place compacted soil liner 
material met the specified 1.0 x 10-5 cm/sec permeability requirement.  Permeability 
samples were remolded to target molding conditions of 2% wet of its optimum moisture 
content (OMC) and 95% compaction of its standard Proctor maximum dry density 
(MDD).  Remolded permeability tests were conducted at net confining pressures of 2.5 
pounds per square inch (psi) and a gradient of approximately 2.  The net confining 
pressure of 2.5 psi during testing conditions is relatively low in comparison to the 
confining pressures that will be experienced during landfill use.  Permeability 
requirements were met for compacted soil liner samples with the exception of sample 
CSL-2.  With a borderline permeability of 1.12 x 10-5 cm/sec, an additional in-place 
compacted soil liner sample was taken as a re-test.  Laboratory test results for compacted 
soil liner full-scale construction are included in Appendix I.   

Based on in-place material quantities and the number of laboratory tests performed as 
reported in Table 2, the required testing frequencies for the compacted soil liner were 
satisfied. 

Based on the laboratory permeability test results satisfying permeability requirements, the 
in place density test results meeting moisture and density requirements as noted herein, 
and the compacted soil liner thickness verification, we conclude the compacted soil liner 
satisfies the approved CQA Plan requirements. 
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3. GEOSYNTHETICS 
Geosynthetics manufacturer quality control (MQC) testing and conformance testing was 
conducted prior to liner system construction to verify material conformance with the 
project requirements.  Conformance testing included interface shear strength testing on 
representative samples and laboratory testing of site-specific samples independent of the 
manufacturer.  MQC testing was performed and reported by the manufacturer.  Materials 
tested included the GCL, HDPE geomembrane, and geocomposite drainage layer. 

3.1 Interface Friction Testing 
Prior to material production, interface friction testing was performed on representative liner 
material samples.  The GCL is comprised of bentonite with a woven geotextile on one side 
and a non-woven geotextile on the other.  The HDPE geomembrane has a slightly different 
texture pattern on either side: one with short spikes and the other with long spikes.  Interface 
friction testing was performed on the various combinations of these materials including the 
following interfaces:  
 

• Soil to GCL (woven geotextile – black side); 
• Soil to GCL (non-woven geotextile – white side); 
• GCL (woven geotextile – black side) to HDPE Geomembrane (short spike side); 
• GCL (woven geotextile – black side) to HDPE Geomembrane (long spike side); 
• GCL (non-woven geotextile – white side) to HDPE Geomembrane (short spike 

side); 
• GCL (non-woven geotextile – white side) to HDPE Geomembrane (long spike 

side); 
• HDPE Geomembrane (short spike side) to Geocomposite; and 
• HDPE Geomembrane (long spike side) to Geocomposite. 

 
Interface shear strength testing was conducted over the range of normal loads and test 
conditions (i.e. moisture and shearing rate) consistent with the project requirements. 
Interface friction results are included in Appendix II.  Plots of the shear strength envelope 
(shear strength vs. normal load) are provided in Appendix II under the cover of project 
Record of Information No. 4.  The laboratory test results and shear strength envelope plots 
indicate that the various geosynthetic interfaces satisfy the project strength requirements for 
peak interface shear strength. 

3.2 Geosynthetic Clay Liner (GCL) 
The geosynthetic clay liner (GCL) was a Bentomat ST product, which consists of a layer 
of sodium bentonite between a woven geotextile base fabric and non-woven geotextile 
cover fabric that are needle-punched together.  The GCL, Bentomat ST, was 
manufactured by CETCO Lining Technologies of Cartersville, Georgia.  Approximately 
613,400 square feet of GCL was ordered for the project. 
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3.3 Geomembrane 
The geomembrane was a 60-mil thick high density polyethylene (HDPE) double-sided 
textured geomembrane.  The geomembrane, “Microspike™” was manufactured by Agru 
America of Georgetown, South Carolina.  Approximately 1,243,200 square feet of 
geomembrane was ordered for the project. 

3.4 Geocomposite Drainage Layer 
The geocomposite drainage layers consisted of 350-mil thick geocomposite for the leak 
detection system (LDS) in the secondary liner system and a 300-mil thick geocomposite 
for the leachate collection system (LCS) in the primary liner system.  The geocomposites 
consisted of a Transnet HDPE geonet drainage core with GE180 non-woven geotextiles 
heat bonded to each side.  The geonet drainage core was manufactured by Engineered 
Synthetic Products, Inc. of Birmingham, Alabama while the geotextiles were 
manufactured by Skaps Industries of Commerce, Georgia.  Approximately 1,202,400 
square feet of geocomposite drainage layer was ordered for the project. 

3.5 Pre-Installation Testing 
Pre-installation testing consisted of MQC testing performed by the material 
manufacturers and conformance testing performed on samples collected from the 
manufacturing facility.   

3.5.1 Manufacturer Quality Control (MQC) Testing 
MQC test samples were collected at the manufacturing plant and tested in accordance with 
the approved plans and specifications.  The MQC testing results and material certifications 
for GCL, geomembrane, and geocomposite are included in the attached Appendix II.   
Review of the MQC test results indicates that the geosynthetic material properties satisfy the 
project requirements.  Tables 3 through 7 summarize the required MQC tests, testing 
frequency, and the number of actual tests performed for the various geosynthetics.  The 
information provided in Tables 3 through 7 indicates that the required testing frequencies 
were met. 

3.5.2 Conformance Testing 
Conformance test samples were collected at the factory and sent to TRI Environmental, Inc. 
for conformance testing in accordance with the approved plans and specifications.  In-plant 
sampling was coordinated by TRI Environmental.  Conformance test results are presented in 
Appendix II.  Review of the conformance test results indicates the geosynthetic material 
properties satisfy project requirements.  Tables 3 through 7 summarize the required 
conformance tests, testing frequency, and the number of actual tests performed for the 
various geosynthetics.  The information provided in Tables 3 through 7 indicates that the 
required testing frequencies were satisfied. 
 
 
 
 
 



Cell 1 Construction Certification Report  S&ME No. 1356-06-825 Ph. 9 
Submittal 1 of 2  May 15, 2009 
Allen Steam Station RAB Ash Landfill     
 

11 
 

4. PROJECT DOCUMENTATION 
Construction activities and project progress were documented throughout construction.  
While on site, S&ME engineering staff and technicians observed and documented 
construction activities as summarized in daily field reports and photographs.  Project 
meetings were conducted periodically and were documented in meeting minutes.  
Changes to the project plans and specifications were documented with a Notice of 
Change.  The project documentation information is included in Appendix IV.  
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TABLE 1

EARTHWORKS FIELD TESTING FREQUENCY VERIFICATION

DESCRIPTION TEST STANDARD
CELL 1 IN-PLACE 

VOLUME ESTIMATE 
(CY)

PROJECT 
SPECIFICATIONS

CONF. QA                       
FIELD TEST FREQUENCY       

(per area per lift)

NUMBER OF TESTS

REQUIRED
 

PASSING

AREA (ft2)
LIFT THICKNESS 

(inches)
CONF.      

QA
CONF.     

QA
Subgrade

Nuclear or Drive-Cyliner Density ASTM D 6938 (previously D 
2922) or ASTM D 2937 417,0001

95% Standard Proctor 
MDD 43,560 18 173 183

Moisture Content ASTM D 2216 + or - 3% of OMC 183
Structural Fill

Nuclear or Drive-Cyliner Density ASTM D 6938 (previously D 
2922) or ASTM D 2937 58,6002

95% Standard Proctor 
MDD 43,560 8 55 63

Moisture Content ASTM D 2216 + or - 3% of OMC 63
Compacted Soil Liner

Drive-Cyliner Density ASTM D 2937 33,9001
95% Standard Proctor 

MDD 10,000 6 92 93

Moisture Content ASTM D 2216 + 2 - 5% of OMC 93

1 Quantity based on as-built drawing and information
2 Quantity based on engineer's quantity estimate
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Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

TABLE 2

EARTHWORKS LABORATORY TESTING FREQUENCY VERIFICATION

DESCRIPTION TEST STANDARD
CELL 1 IN-PLACE 

VOLUME ESTIMATE 
(CY)

CONF. QA       
LAB TEST 

FREQUENCY    
(per CY)

NUMBER OF TESTS 
REQUIRED PASSING

CONF.      
QA

  CONF.     
QA

Subgrade
Moisture Content ASTM D 2216

417,0002 10,000

42 261

Grain-size with Hydrometer ASTM D 422 42 261

Atterberg Limits ASTM D 4318 42 261

Standard Proctor ASTM D 698 42 261

Structural Fill
Moisture Content ASTM D 2216

58,6003 10,000

59 15
Grain-size with Hydrometer ASTM D 422 59 15
Atterberg Limits ASTM D 4318 59 15
Standard Proctor ASTM D 698 59 15
Compacted Soil Liner
Grain-size with Hydrometer ASTM D 422

33,9002 3,000

12 12
Atterberg Limits ASTM D 4318 12 12
Standard Proctor ASTM D 698 12 12
Remolded Permeability ASTM D 5084 12 12

1 Frequency reduced based on material consistency
2 Quantity based on as-built drawing and information
3 Quantity based on engineer's quantity estimate
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Submittal 1 of 2 May 8, 2009
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TABLE 3

INTERFACE FRICTION TEST SUMMARY

INTERFACE 1 INTERFACE 2
PEAK FRICTION 

ANGLE1         

(degrees)

PEAK 
ADHESION1     

(psf)

 

LARGE 
DISPLACEMENT 

FRICTION ANGLE 
(degrees)

 

LARGE 
DISPLACEMENT 

ADHESION      
(psf)

Compacted Soil Liner GCL (woven geotextile - 
black side) 15.8 352 9.5 232

Compacted Soil Liner GCL (nonwoven geotextile - 
white side) 20.7 340 13 329

GCL (woven geotextile - 
black side)

Geomembrane (short spike 
side) 17.7 261 10.6 264

GCL (woven geotextile - 
black side)

Geomembrane (long spike 
side) 14.3 948 11.4 525

GCL (nonwoven geotextile - 
white side)

Geomembrane (short spike 
side) 20.9 498 9.4 412

GCL (nonwoven geotextile - 
white side)

Geomembrane (long spike 
side) 24.5 181 11.9 491

Geomembrane (short spike 
side) Geocomposite 21 497 8.6 342

Geomembrane (long spike 
side) Geocomposite 24.3 0 15.8 0

1 Peak shear strength envelope is characterized by peak friction angle and peak adhesion; see Appendix II for peak shear strength 
envelope plots, which show that the minimum project interface shear strength requirements are met
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Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

TABLE 4

GEOSYNTHETIC CLAY LINER TESTING SUMMARY

DESCRIPTION TEST STANDARD PROJECT 
SPECIFICATIONS

TEST FREQUENCY NUMBER OF TESTS

MANF.        
QC           

CONF.     
QA        
(ft2)

 

REQUIRED PASSING

MANF.     
QC

 CONF.     
QA

MANF.     
QC

CONF.     
QA

Bentonite
Bentonite Swell Index (mL/2g) ASTM D 5890 >24 50 tons N/A 8 N/A 33 N/A
Bentonite Fluid Loss (mL) ASTM D 5891 <18 50 tons N/A 8 N/A 33 N/A
Geotextile
Bentonite Mass/Area (lb/ft2) ASTM D 5993 >0.75 40,000 ft2 100,000 16 7 76 7
Grab Tensile Strength (lb/in) ASTM D 6768 >30 200,000 ft2 100,000 4 7 76 7
Peel Strength (lb/in) ASTM D 6496 >3.5 40,000 ft2 100,000 16 7 76 7
Index Flux (m3/m2/sec) ASTM D 5887 <1.0 x 10-8 Periodic N/A N/A N/A N/R 7
Hydraulic Conductivity (cm/sec) ASTM D 5887 <5.0 x 10-9 Periodic 100,000 N/A 7 N/R 7
Hydrated Internal Shear Strength (psf) ASTM D 6243 >500 @ 200 psf Periodic N/A N/A N/A N/R N/A

Total Number of Rolls Delivered to Site: 273
Total Area of Rolls Delivered to Site (ft2): 613,365
Total Weight of Rolls Delivered to Site (lbs): 758,421
Total Weight of Rolls Delivered to Site (tons): 380



d

Cell 1 Construction Certification Report S&ME Project No. 1356-06-825 Ph. 9
Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

TABLE 5

60-MIL, TEXTURED HDPE GEOMEMBRANE TESTING SUMMARY

DESCRIPTION TEST STANDARD PROJECT 
SPECIFICATIONS 

TEST FREQUENCY NUMBER OF TESTS
MANF.         

QC            
(lbs)

 
CONF.     

QA        
(ft2)

REQUIRED PASSING
MANF.     

QC
 CONF.     

QA
MANF.     

QC
CONF.     

QA
Thickness (mil) ASTM D 5994 60 each roll 100,000 132 19 132 21
Asperity Height (mil) GM 12 10 every 2nd roll N/A 66 N/A 132 N/A

Density (g/cm3)
ASTM D 792 / 
ASTM D 1505 0.940 200,000 100,000 3 13 27 13

Yield Strength (lb/in) ASTM D 6693 126 20,000 100,000 21 13 132 13
Yield Elongation (%) ASTM D 6693 12 20,000 100,000 21 13 132 13
Break Strength (lb/in) ASTM D 6693 90 20,000 100,000 21 13 132 13
Break Elongation (%) ASTM D 6693 100 20,000 100,000 21 13 132 13
Tear Resistance (lb) ASTM D 1004 42 45,000 100,000 10 13 132 13
Puncture Resistance (lb) ASTM D 4833 90 45,000 N/A 10 N/A 132 N/A
Carbon Black Content (%) ASTM D 4218 2 - 3 20,000 100,000 21 13 27 13

Carbon Black Dispersion ASTM D 5596 9 in Categories 1 or 2 an
1 in Category 3 45,000 N/A 10 N/A 27 N/A

Oxidative Inductive Time - Standard (min) ASTM D 3895 100 200,000 N/A 3 N/A 3 N/A
Oxidative Inductive Time - High Pressure (min) ASTM D 5885 400 200,000 N/A 3 N/A N/R N/A
Oven Aging at 85° C - Standard (%) ASTM D 3895 55 ea. formulation N/A 3 N/A N/R N/A
Oven Aging at 85° C - High Pressure (%) ASTM D 5885 80 ea. formulation N/A 3 N/A N/R N/A

Total Number of Rolls Delivered to Site: 132
Total Area of Rolls Delivered to Site (ft2): 1,243,201
Total Weight of Geomembrane Delivered to Site (lbs): 418,360
Total Number of Formulations: 3
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TABLE 6

350-MIL, LDS GEOCOMPOSITE TESTING SUMMARY

DESCRIPTION TEST STANDARD PROJECT 
SPECIFICATIONS 

TEST FREQUENCY NUMBER OF TESTS
MANF.         

QC            
(ft2)

CONF.     
QA        
(ft2)

 
REQUIRED PASSING

MANF.     
QC

 CONF.     
QA

MANF.     
QC

CONF.     
QA

Geonet
Thickness (mil) ASTM D 5199 350 50,000 100,000 13 7 14 7
Density (g/cm3) ASTM D 1505 0.94 50,000 100,000 13 7 14 7
Tensile Strength (lb/in) ASTM D 5035 75 50,000 N/A 13 N/A 14 N/A
Carbon Black Content (%) ASTM D 4218 2 - 3 50,000 N/A 13 N/A 14 N/A
Resin
Polymer Density (g/cm3) ASTM D 1505 0.94 once per lot N/A 2 N/A 2 N/A
Melt Flow Index (g/10 min) ASTM D 1238 1 once per lot N/A 2 N/A 2 N/A
Geotextile
Mass per Unit Area (oz/yd2) ASTM D 5261 8 100,000 N/A 7 N/A 14 N/A
Grab Tensile Strength (lb) ASTM D 4632 200 100,000 N/A 7 N/A 14 N/A
Puncture (lb) ASTM D 4833 80 100,000 N/A 7 N/A 14 N/A
AOS, US Sieve ASTM D 4751 70 540,000 N/A 2 N/A 14 N/A
Water Flow Rate (cm/s) ASTM D 4491 5.0x10-5 540,000 N/A 2 N/A 14 N/A

UV Resistance (%/hrs) ASTM D 4355 70/500 once per resin 
formulation N/A 2 N/A N/R N/A

Geonet Composite
Ply Adhesion (lb/in) ASTM D7005 1 50,000 100,000 13 7 14 7
Transmissivity (m3/m/s) ASTM D 4716 3.44x10-3 540,000 100,000 2 7 2 7

Total Number of Rolls Delivered to Site: 270
Total Area of Rolls Delivered to Site (ft2): 648,000
Total Number of Formulations: 2
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TABLE 7

300-MIL, LCS GEOCOMPOSITE TESTING SUMMARY

DESCRIPTION TEST STANDARD PROJECT 
SPECIFICATIONS 

TEST FREQUENCY NUMBER OF TESTS
MANF.         

QC            
(ft2)

 
CONF.     

QA        
(ft2)

REQUIRED PASSING

MANF.     
QC

 CONF.     
QA

MANF.     
QC

CONF.     
QA

Geonet
Thickness (mil) ASTM D 5199 270 50,000 100,000 12 6 16 7
Density (g/cm3) ASTM D 1505 0.94 50,000 100,000 12 6 16 7
Tensile Strength (lb/in) ASTM D 5035 75 50,000 N/A 12 N/A 16 N/A
Carbon Black Content (%) ASTM D 4218 2 - 3 50,000 N/A 12 N/A 16 N/A
Resin
Polymer Density (g/cm3) ASTM D 1505 0.94 once per lot N/A 2 N/A 2 N/A
Melt Flow Index (g/10 min) ASTM D 1238 1 once per lot N/A 2 N/A 2 N/A
Geotextile
Mass per Unit Area (oz/yd2) ASTM D 5261 8 100,000 N/A 6 N/A 14 N/A
Grab Tensile Strength (lb) ASTM D 4632 200 100,000 N/A 6 N/A 14 N/A
Puncture (lb) ASTM D 4833 80 100,000 N/A 6 N/A 14 N/A
AOS, US Sieve ASTM D 4751 70 540,000 N/A 2 N/A 14 N/A
Water Flow Rate (cm/s) ASTM D 4491 5.0x10-5 540,000 N/A 2 N/A 14 N/A

UV Resistance (%/hrs) ASTM D 4355 70/500 once per resin 
formulation N/A 2 N/A N/R N/A

Geonet Composite
Ply Adhesion (lb/in) ASTM D7005 1 50,000 100,000 12 6 24 7
Transmissivity (m3/m/s) ASTM D 4716 3.44x10-3 540,000 100,000 2 6 2 7

Total Number of Rolls Delivered to Site: 231
Total Area of Rolls Delivered to Site (ft2): 554,400
Total Number of Formulations: 2
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APPENDIX I – EARTHWORKS 
Section 1 – Subgrade  
 
Subgrade Laboratory Test Results 
Historical Proctors 
Subgrade Field Density Test Results 
Subgrade Field Density Test Locations 
Rough Subgrade As-Built Drawing 
Final Subgrade As-Built Drawing



 

 
 
 
 
 
 
Subgrade Soil Laboratory Test Results 
 

 
 
 
 
 
 
 
 
 
 
 
 



Cell 1 Construction Certification Report S&ME Project No. 1356-06-825 Ph. 9
Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

SUMMARY OF SUBGRADE LABORATORY TEST DATA

Sample Soil USCS Natural % Finer      Atterberg Limits               Proctor Data
No.1 Description Classification Moisture No. 200 (ASTM D4318) (ASTM D698)

Content (ASTM LL PI Max. Dry Opt. Moisture
(ASTM D422) Density Content

 D2216) (pcf) (%)
1 Fly Ash (Black Silt) ML 88.4% NP2 NP2 69.3 29.6%
2 Fly Ash (Black Gray Silt with Fine Sand) ML 20.6% 79.8% NP NP 75.6 27.4%
3 Fly Ash (Black Gray Silty Fine to Medium Sand) SM 43.2% 23.6% NP NP 60.4 47.1%
4 Fly Ash (Black Gray Fine to Medium Sandy Silt) ML 62.2% NP NP 71.0 28.9%
5 Fly Ash (Black Gray Silt with Coarse to Fine Sand) ML 25.3% 76.6% NP NP 72.8 26.3%
6 Fly Ash (Black Gray Silt with Fine Sand) ML 24.6% 79.4% NP NP 72.7 29.5%
7 Fly Ash (Black Gray Silt with Fine Sand) ML 75.3% NP NP 70.0 34.8%
8 Fly Ash (Black Gray Fine to Medium Sandy Silt) ML 57.7% NP NP 69.0 34.0%

10 Fly Ash (Black Gray Fine Sandy Silt) ML 50.1% NP NP 63.5 41.3%
11 Fly Ash (Black Gray Silt) ML 88.6% 43 1 69.3 34.3%
12 Fly Ash/Soil Mix (Brown Gray Clayey Silt with Fine Sand) ML 71.5% 40 1 72.1 32.0%
13 Fly Ash (Black Gray Silt) ML 84.8% NP NP 73.1 30.9%
14 Fly Ash (Black Gray Silt) ML 87.0% NP NP 72.9 28.2%
15 Fly Ash (Black Gray Silt with Medium to Fine Sand) ML 10.9% 84.3% NP NP 72.1 31.1%
16 Fly Ash (Black Gray Medium to Fine Sandy Silt) ML 8.0% 55.6% NP NP 71.5 28.4%
19 Fly Ash (Black Gray Silt with Fine Sand) ML 34.1% 73.2% NP NP 69.9 32.5%
20 Fly Ash (Black Gray Silty Fine to Medium Sand) SM 41.5% 45.4% NP NP 61.0 37.5%
22 Fly Ash (Black Gray Silt with Fine Sand) ML 26.8% 76.8% 37 1 73.7 31.8%
23 Fly Ash (Black Gray Fine to Medium Sandy Silt) ML 24.1% 68.0% 35 1 76.4 28.1%
24 Fly Ash (Black Gray Silty Fine to Medium Sand) SM 24.7% 43.7% NP NP 70.3 32.3%
25 Fly Ash (Black Gray Silt with Fine Sand) ML 28.5% 78.4% 37 NP 72.2 31.5%
26 Fly Ash (Black Gray Silt with Fine Sand) ML 21.4% 70.9% NP NP 72.8 28.5%
27 Fly Ash (Black Gray Silt with Medium to Fine Sand) ML 36.5% 83.3% 44 NP 73.5 32.5%
28 Fly Ash (Black Gray Silt with Medium to Fine Sand) ML 24.1% 77.6% NP NP 74.2 31.0%
29 Fly Ash (Black Gray Silt with Medium to Fine Sand) ML 29.1% 77.8% 37 NP 74.7 28.6%
30 Fly Ash (Black Gray Silt with Medium to Fine Sand) ML 28.8% 78.5% NP NP 70.6 30.2%

Bulk 13 Fly Ash (Gray Coarse to Fine Sandy Silt) ML 20.3% 50.0% NP NP 85.4 21.0%
Bulk 23 Fly Ash (Gray Silty Medium to Fine Sand) SM 22.9% 31.5% NP NP 63.8 36.8%
Bulk 33 Fly Ash (Gray Fine Sandy Silt) ML 30.4% 84.5% NP NP 72.0 30.4%

S-13 Fly Ash 37.2% 37.2% 65.3 37.8%

1 All samples were bulk samples; 26 total laboratory test results for in-place subgrade during construction
2 NP = non-plastic
3 Historical samples that were not laboratory test results for in-place subgrade during construction; standard Proctor curves for these samples were used as reference curve initially 
during field density testing during subgrade construction















































































































































































































































































 

 
 
 
 
 
 
Historical Proctors 
 
 
 
 
 











 

 
 
 
 
 
 
Subgrade Field Density Test Results 
 

























 

 
 
 
 
 
 
Rough Subgrade As-Built Drawing 
 





 

 
 
 
 
 
 
Final Subgrade As-Built Drawing 





 

 

 
 
 
 
 
 
APPENDIX I – EARTHWORKS 
Section 2 – Structural Fill 
 
Structural Fill Laboratory Test Results 
Structural Fill Field Density Test Results 
Structural Fill Field Density Test Locations 



 

 
 
 
 
 
 
Structural Fill Laboratory Test Results 
 



Cell 1 Construction Certification Report S&ME Project No. 1356-06-825 Ph. 9
Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

SUMMARY OF STRUCTURAL FILL LABORATORY TEST DATA

Sample Sample Soil USCS Natural % Finer       Atterberg Limits               Proctor Data
No.1 Depth Description Classification Moisture No. 200 (ASTM D4318) (ASTM D698)

Content (ASTM LL PI Max. Dry Opt. Moisture
(ASTM D422) Density Content

 D2216) (pcf) (%)
9 Composite Tan Clayey Silt with Fine Sand and Mica ML 84.0% 44 3 85.2 31.2%

17 Composite Orange Red Coarse to Fine Sandy Clayey Silt MH 6.3% 67.2% 56 14 94.0 24.1%
18 Composite Orange Red Clayey Silt MH 19.9% 93.1% 73 34 89.8 30.2%
21 Composite Tan, Red Fine to Medium Clayey Silt with Mica ML 18.7% 62.7% 48 10 95.1 24.1%
31 Composite Orange Micaceous Silty Coarse to Fine to Medium Sand SM 10.9% 49.6% 50 5 99.4 19.5%

TP-1 0.5' - 12' Red Orange Brown Fine to Medium Sandy Clayey Silt with Mica and Roots MH 16.9% 63.0% 53 16 97.4 21.7%
TP-2 4' - 12' Orange Brown Clayey Silt with Fine to Medium Sand and Mica MH 18.1% 82.5% 57 12 86.5 27.7%
TP-3 4' - 12' Brown Fine to Medium Sandy Clayey Silt with Mica and Fine Roots ML 18.9% 63.0% 48 4 89.2 25.2%
TP-4 4' - 12' Tan Brown Fine to Medium Sandy Clayey Silt with Mica ML 15.0% 61.2% 45 6 96.3 21.7%
TP-5 4' - 12' Orange Tan Fine to Medium Sandy Silt with Mica ML 10.4% 59.0% 44 6 105.1 17.2%
TP-6 4' - 12' Orange Brown Fine to Medium Sandy Clayey Silt with Mica and Fine Roots ML 18.6% 66.6% 46 6 92.7 24.2%
TP-7 0.5' - 8' Red Fine to Medium Sandy Silty Clay with Mica MH 21.5% 68.2% 68 34 97.8 24.0%
TP-8 0.5' - 12' Red Orange Clayey Silt MH 32.2% 89.8% 67 25 86.7 30.9%
TP-9 0 - 8' Red Brown Silty Clay with Fine to Medium Sand and Mica MH 21.2% 72.7% 68 32 98.0 23.8%

TP-10 8' - 14' Orange Clayey Silt MH 28.9% 87.7% 60 10 79.4 34.8%

1 All samples were bulk samples; 15 total laboratory test results for in-place structural fill during construction



























































































































































 

 
 
 
 
 
 
Structural Fill Field Density Test Results 













 

 

 
 
 
 
 
 
APPENDIX I – EARTHWORKS 
Section 3 – Compacted Soil Liner 
 
Compacted Soil Liner Test Pad Laboratory Test 
Results 
Compacted Soil Liner Full Scale Laboratory Test 
Results 
Compacted Soil Liner Field Density Test Results 
Compacted Soil Liner Field Density Test 
Locations 
Compacted Soil Liner As-Built Drawing 
Compacted Soil Liner Thickness Verification 
 



 

 
 
 
 
 
 
Compacted Soil Liner Laboratory Test 
Results 
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SUMMARY OF COMPACTED SOIL LINER (TEST PAD) LABORATORY TEST DATA

Sample No. Sample 
Depth (ft)

Sample 
Type1

Soil Description USCS 
Classification

% Finer 
No. 200

Atterberg Limits 
(ASTM D4318)

Proctor Data               
(ASTM D698)

Hydraulic Conductivity               
(ASTM D5084)          

(ASTM Testing Conditions

k (cm/sec)D422)
LL PL PI Max. Dry 

Density (pcf)
Opt. Moisture 
Content (%)

Dry Density 
(pcf)

Moisture 
Content (%)

Perm #12 Lift 1 UD Or. Red Br. Cl. Silt with C. to F. Sand MH 80.0 31.4 1.80 x 10-04

Perm #22 Lift 1 UD Or. Red Br. Cl. Silt with C. to F. Sand MH 86.8 30.7 1.87 x 10-05

Perm #1A3 Lift 1 UD Or. Red Br. Cl. Silt with C. to F. Sand MH 91.2 28.7 1.50 x 10-06

Perm #2A3 Lift 1 UD Or. Red Br. Cl. Silt with C. to F. Sand MH 91.5 31.3 1.64 x 10-06

Perm #3 Lift 2 UD Or. Red Br. Cl. Silt with M. to F. Sand MH 87.5 32 5.40 x 10-06

Perm #5 Lift 3 UD Red Or. Br. M. to F. Sa. Cl. Silt MH 93.1 27.6 5.30 x 10-06

B-1 Lift 1 Bulk Or. Red Br. Cl. Silt with C. to F. Sand MH 74.2 71 37 34 94.9 24.3 89.5 26.3 5.25 x 10-06

B-2 Lift 2 Bulk Or. Red Br. Cl. Silt with M. to F. Sand MH 76.1 72 44 28 96.1 24.4 90.8 27.8 1.76 x 10-06

B-3 Lift 3 Bulk Red Or. Br. M. to F. Sa. Cl. Silt MH 69.3 67 38 29 88.4 29.9

1 UD = Undisturbed Sample (ASTM D-1587)
2 Sample did not meet permeability requirement of 1 x 10 -05 cm/sec
3 Sample taken from 18" Shelby tube pushed through entire compacted soil liner; first 6" of sample tested to provide retest of Lift 
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Cell 1 Construction Certification Report S&ME Project No. 1356-06-825 Ph. 9
Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

SUMMARY OF COMPACTED SOIL LINER LABORATORY TEST DATA

Sample No.1 Sample 
Depth (ft)

Sample 
Type

Soil Description USCS 
Classification

% Finer 
No. 200

Natural 
Moisture 

Content (%)

Atterberg Limits 
(ASTM D4318)

Proctor Data             
(ASTM D698)

Remolded Hydraulic Conductivity                  
(ASTM D5084)           

(ASTM Testing Conditions3

k (cm/sec)
D422) (ASTM 

D2216) LL PL PI Max. Dry 
Density (pcf)

Opt. 
Moisture 

Content (%)

Dry 
Density 

(pcf)
% 

Compaction

Moisture 
Content 

(%)

% Wet 
of 

OMC

CSL-1 Lift 1 Bulk
Red, Orange, Brown Clayey Silt with Coarse to Fine to Medium 
Sand MH 80.1 27.3 69 34 35 90.7 29.4 86.8 95.7% 31.3 1.9 1.89 x 10 -06

CSL-22 Stockpile Bulk Orange, Brown Clayey Silt with Medium to Fine Sand MH 79.5 26.4 69 40 29 93.9 23.9 89 94.8% 25.7 1.8 1.12 x 10 -05

CSL-3 Stockpile Bulk Red, Orange, Brown Clay with Fine to Medium Sand CH 70.8 22.6 67 33 34 94.9 23.9 91.8 96.7% 26.1 2.2 1.53 x 10 -06

CSL-4 Lift 1 Bulk Red, Orange Micaceous Coarse to Fine Sandy Clayey Silt MH 67.9 21.1 68 40 28 93.2 24.9 89.4 95.9% 27.2 2.3 3.71 x 10 -06

CSL-5 Lift 1 Bulk Orange, Brown Medium to Fine Sandy Clayey Silt MH 63.1 17.6 56 40 16 94.8 23.4 90.0 94.9% 25.8 2.4 6.41 x 10 -06

CSL-6 Lift 1 Bulk Orange, Brown Clayey Silt with Medium to Fine Sand MH 84.8 28.1 74 40 34 88.8 29.2 84.1 94.7% 31.8 2.6 1.81 x 10 -06

CSL-7 Lift 1 Bulk Red Clayey Silt with Medium to Fine Sand MH 72.8 23.4 65 34 31 93.2 27.2 88.2 94.6% 29.5 2.3 1.43 x 10 -06

CSL-8 Lift 1 Bulk Red Clayey Silt with Medium to Fine Sand MH 77.3 24.1 73 38 35 92.1 28.1 88.4 96.0% 30.1 2.0 1.57 x 10 -06

CSL-9 Lift 1 Bulk Red, Orange Silty Clay with Fine to Medium Sand and Mica CH 76.6 25.6 71 33 38 98.1 24.3 91.8 93.6% 26.8 2.5 3.40 x 10 -07

CSL-10 Lift 3 Bulk Brown, Red Fine to Mediums Sandy Silty Clay with Mica CH 69.1 22.9 68 35 33 97.9 23.1 92.4 94.4% 25.0 1.9 8.52 x 10 -07

CSL-11 Lift 3 Bulk Red, Orange Silty Clay with Fine to Medium Sand and Mica CH 81.7 26.3 74 33 41 94.5 26.3 89.2 94.4% 28.4 2.1 8.60 x 10 -07

CSL-12 Lift 3 Bulk Orange, Brown Clayey Silt with Medium to Fine Sand MH 80.8 28.1 66 39 27 93.8 26.6 89.5 95.4% 28.5 1.9 4.51 x 10 -06

CSL-13 Lift 3 Bulk Red, Orange Clayey Silt with Fine to Medium Sand MH 74.6 24.5 63 36 27 98.1 23.7 94.6 96.4% 25.7 2.0 7.38 x 10 -07

1 All samples were bulk samples; 12 total laboratory test results for in-place compacted soil liner during construction (excluding failing permeability test on sample CSL-2
2 Sample did not meet permeability requirement of 1 x 10 -05 cm/sec; additional in-place sample collected and tested as retest
3 Samples were also tested at net confining pressures of approximately 2.5 psi and gradient of approximately 2 (see following permeability results for exact pressure and gradient)









































































































































































 

 
 
 
 
 
 
Compacted Soil Liner Field Density Test 
Results 



















 

 
 
 
 
 
 
Compacted Soil Liner As-Built Drawing 





 

 
 
 
 
 
 
Compacted Soil Liner Thickness 
Verification 
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(ft)
Thickness 
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1301 527217.68 1398861.82 637.02 2301 527217.65 1398861.98 638.62 1.60
1302 527200.77 1398863.86 636.46 2302 527201.11 1398864.13 638.16 1.70
1303 527186.26 1398872.61 635.99 2303 527186.35 1398872.74 637.50 1.51
1304 527176.21 1398886.36 635.43 2304 527176.67 1398886.55 637.04 1.61
1305 527172.31 1398903.00 634.80 2305 527172.87 1398902.61 636.42 1.62
1306 527169.91 1398946.31 633.90 2306 527171.69 1398946.25 635.52 1.62
1307 527169.21 1398996.32 632.80 2307 527170.33 1398996.46 634.74 1.94
1308 527168.74 1399046.33 631.81 2308 527169.10 1399046.26 633.44 1.63
1309 527169.08 1399096.53 631.06 2309 527171.60 1399096.47 633.00 1.94
1310 527172.08 1399139.37 630.61 2310 527174.87 1399139.11 632.50 1.89
1311 527175.68 1399186.44 630.87 2311 527178.38 1399186.02 632.52 1.65
1312 527180.62 1399226.96 631.30 2312 527181.50 1399226.88 633.24 1.94
1313 527188.62 1399276.89 631.93 2313 527188.59 1399277.16 634.12 2.19
1314 527192.11 1399300.52 632.47 2314 527192.17 1399300.79 634.86 2.39
1315 527198.53 1399327.07 633.14 2315 527198.53 1399327.07 635.52 2.38
1316 527209.87 1399377.50 634.97 2316 527210.56 1399377.16 636.85 1.88
1317 527220.39 1399427.28 635.70 2317 527220.20 1399427.24 638.18 2.48
1318 527228.41 1399477.47 637.35 2318 527228.49 1399477.27 639.44 2.09
1319 527231.14 1399500.09 637.90 2319 527232.04 1399500.03 639.95 2.05
1320 527237.36 1399532.74 638.49 2320 527237.07 1399532.53 640.10 1.61
1321 527236.91 1399542.85 638.40 2321 527237.10 1399542.71 640.03 1.63
1322 527244.57 1399524.87 636.05 2322 527245.72 1399524.06 637.68 1.63
1323 527243.76 1399500.04 634.34 2323 527243.46 1399499.28 636.19 1.85
1324 527247.00 1399501.31 634.50 2324 527246.89 1399499.78 636.18 1.68
1325 527249.30 1399502.29 635.28 2325 527249.29 1399502.14 637.17 1.89
1326 527268.82 1399526.85 636.56 2326 527268.28 1399526.33 638.11 1.55
1327 527268.97 1399532.87 638.57 2327 527268.73 1399532.54 640.19 1.62
1328 527268.89 1399537.32 638.55 2328 527268.56 1399537.93 640.20 1.65
1329 527315.22 1399537.34 639.58 2329 527315.66 1399537.96 641.26 1.68
1330 527315.23 1399533.17 639.58 2330 527315.49 1399532.71 641.19 1.61
1331 527315.35 1399526.81 637.53 2331 527315.05 1399526.53 639.14 1.61
1332 527362.55 1399527.10 638.59 2332 527362.57 1399526.87 640.12 1.53
1333 527362.45 1399533.16 640.62 2333 527362.78 1399532.94 642.22 1.60
1334 527362.55 1399537.82 640.64 2334 527362.88 1399538.03 642.23 1.59
1335 527409.51 1399537.79 641.66 2335 527409.59 1399538.23 643.28 1.62
1336 527409.44 1399533.38 641.69 2336 527409.67 1399533.24 643.31 1.62
1337 527409.48 1399527.52 639.51 2337 527409.82 1399527.10 641.11 1.60
1338 527422.71 1399527.02 639.77 2338 527424.22 1399526.85 641.37 1.60
1339 527425.61 1399524.76 638.82 2339 527425.38 1399524.49 640.43 1.61
1340 527429.35 1399524.82 638.80 2340 527428.50 1399524.61 640.44 1.64
1341 527433.62 1399527.70 639.94 2341 527429.89 1399526.94 641.50 1.56
1342 527456.86 1399527.52 640.64 2342 527456.70 1399526.88 642.17 1.53
1343 527456.75 1399533.49 642.55 2343 527456.90 1399533.30 644.17 1.62
1344 527456.78 1399538.31 642.52 2344 527456.79 1399538.52 644.16 1.64
1345 527503.74 1399538.21 643.66 2345 527503.70 1399539.00 645.27 1.61
1346 527503.86 1399533.68 643.67 2346 527503.78 1399533.07 645.37 1.70
1347 527504.50 1399527.72 641.80 2347 527503.73 1399526.81 643.40 1.60
1348 527551.12 1399527.88 642.86 2348 527551.01 1399527.09 644.56 1.70
1349 527550.85 1399533.97 644.82 2349 527551.08 1399533.54 646.68 1.86
1350 527550.84 1399538.38 644.85 2350 527551.01 1399538.83 646.75 1.90
1351 527597.94 1399538.75 646.00 2351 527598.18 1399539.27 647.59 1.59
1352 527598.04 1399534.05 646.01 2352 527598.07 1399533.93 647.61 1.60
1353 527598.05 1399528.38 644.06 2353 527598.04 1399527.66 645.71 1.65
1354 527645.06 1399528.65 645.21 2354 527645.18 1399527.84 646.90 1.69

SUBGRADE COMPACTED SOIL LINER
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1355 527651.15 1399528.33 645.40 2355 527652.36 1399527.14 647.01 1.61
1356 527653.59 1399526.35 644.46 2356 527654.21 1399525.38 646.12 1.66
1357 527659.21 1399526.55 644.44 2357 527657.34 1399524.48 645.98 1.54
1358 527664.75 1399528.58 645.63 2358 527659.89 1399527.43 647.15 1.52
1359 527645.37 1399534.37 647.19 2359 527645.09 1399534.16 648.86 1.67
1360 527645.34 1399539.03 647.20 2360 527645.37 1399539.35 648.91 1.71
1361 527692.20 1399539.08 648.35 2361 527692.23 1399539.42 650.00 1.65
1362 527692.21 1399534.45 648.37 2362 527691.95 1399534.04 650.08 1.71
1363 527692.74 1399528.70 646.37 2363 527692.40 1399527.42 648.00 1.63
1364 527746.13 1399528.65 647.73 2364 527746.05 1399528.47 649.38 1.65
1365 527746.28 1399534.79 649.69 2365 527746.22 1399534.38 651.41 1.72
1366 527746.31 1399539.45 649.70 2366 527746.38 1399539.90 651.40 1.70
1367 527799.74 1399539.43 651.06 2367 527800.10 1399540.28 652.77 1.71
1368 527799.77 1399534.94 651.06 2368 527799.99 1399534.38 652.80 1.74
1369 527800.02 1399529.15 649.06 2369 527800.62 1399528.36 650.69 1.63
1370 527854.43 1399529.28 650.33 2370 527854.77 1399528.88 651.97 1.64
1371 527854.17 1399535.24 652.39 2371 527854.53 1399534.97 654.00 1.61
1372 527853.94 1399539.88 652.41 2372 527853.93 1399540.23 654.01 1.60
1373 527916.53 1399540.08 653.84 2373 527916.76 1399540.24 655.49 1.65
1374 527911.94 1399535.50 653.83 2374 527910.12 1399533.83 655.58 1.75
1375 527905.60 1399529.41 651.74 2375 527904.92 1399528.57 653.33 1.59
1376 527916.29 1399479.44 652.43 2376 527916.85 1399479.12 654.14 1.71
1377 527912.44 1399479.10 652.43 2377 527911.81 1399479.33 654.09 1.66
1378 527905.86 1399479.22 650.44 2378 527905.13 1399479.47 652.05 1.61
1379 527854.09 1399478.71 649.12 2379 527853.93 1399478.92 650.77 1.65
1380 527799.02 1399478.99 647.80 2380 527799.99 1399478.62 649.37 1.57
1381 527746.22 1399479.41 646.45 2381 527746.39 1399478.50 648.12 1.67
1382 527692.59 1399479.22 645.14 2382 527692.50 1399478.76 646.79 1.65
1383 527664.03 1399478.75 644.32 2383 527659.92 1399478.52 645.92 1.60
1384 527658.03 1399478.93 643.17 2384 527657.67 1399478.48 644.78 1.61
1385 527654.34 1399478.63 643.20 2385 527654.43 1399478.69 644.77 1.57
1386 527651.71 1399478.73 644.21 2386 527652.28 1399478.80 645.74 1.53
1387 527644.78 1399479.25 644.07 2387 527645.28 1399478.72 645.59 1.52
1388 527598.19 1399478.32 642.80 2388 527598.30 1399478.53 644.45 1.65
1389 527551.26 1399478.16 641.64 2389 527551.20 1399478.46 643.25 1.61
1390 527504.05 1399477.87 640.55 2390 527504.13 1399478.35 642.10 1.55
1391 527457.00 1399477.66 639.47 2391 527457.15 1399478.12 641.06 1.59
1392 527433.63 1399477.14 638.88 2392 527430.42 1399477.86 640.49 1.61
1393 527428.58 1399477.67 637.60 2393 527428.90 1399477.76 639.42 1.82
1394 527425.04 1399477.33 637.58 2394 527425.26 1399477.82 639.40 1.82
1395 527420.59 1399477.79 638.65 2395 527423.71 1399477.88 640.32 1.67
1396 527409.79 1399477.77 638.53 2396 527410.13 1399477.62 640.08 1.55
1397 527363.10 1399477.59 637.47 2397 527362.43 1399477.19 639.13 1.66
1398 527315.90 1399478.36 636.49 2398 527315.62 1399478.01 638.06 1.57
1399 527268.89 1399477.14 635.45 2399 527268.47 1399477.60 637.11 1.66
1400 527248.11 1399476.86 634.62 2400 527245.33 1399477.27 636.58 1.96
1401 527243.34 1399476.80 633.72 2401 527243.16 1399477.91 635.64 1.92
1402 527239.97 1399477.18 634.02 2402 527240.22 1399477.35 635.64 1.62
1403 527232.03 1399427.50 632.73 2403 527232.04 1399427.05 634.39 1.66
1404 527235.33 1399426.63 632.59 2404 527234.98 1399427.03 634.40 1.81
1405 527240.40 1399426.66 633.69 2405 527237.13 1399427.21 635.32 1.63
1406 527268.65 1399427.17 634.43 2406 527268.16 1399427.09 636.09 1.66
1407 527316.11 1399426.37 635.42 2407 527315.89 1399427.75 636.99 1.57
1408 527363.01 1399427.57 636.49 2408 527362.94 1399427.80 638.02 1.53
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1409 527410.25 1399427.69 637.40 2409 527410.26 1399427.58 638.99 1.59
1410 527420.66 1399427.50 637.66 2410 527423.83 1399427.66 639.26 1.60
1411 527424.66 1399427.44 636.69 2411 527425.50 1399427.71 638.29 1.60
1412 527428.61 1399427.65 636.71 2412 527428.48 1399427.65 638.36 1.65
1413 527433.99 1399427.37 637.83 2413 527430.57 1399427.66 639.43 1.60
1414 527457.18 1399428.53 638.46 2414 527457.40 1399428.05 640.00 1.54
1415 527504.33 1399427.98 639.39 2415 527504.25 1399428.16 640.99 1.60
1416 527551.32 1399428.15 640.42 2416 527551.34 1399428.04 642.00 1.58
1417 527598.42 1399429.27 641.58 2417 527598.27 1399428.42 643.17 1.59
1418 527646.06 1399428.54 642.83 2418 527645.66 1399428.15 644.35 1.52
1419 527651.77 1399428.65 643.00 2419 527652.56 1399428.47 644.54 1.54
1420 527654.25 1399428.61 641.98 2420 527654.41 1399428.64 643.52 1.54
1421 527658.37 1399428.58 641.94 2421 527657.18 1399428.28 643.53 1.59
1422 527661.95 1399428.86 643.18 2422 527659.76 1399428.72 644.73 1.55
1423 527693.06 1399428.58 643.96 2423 527692.65 1399428.63 645.58 1.62
1424 527746.19 1399428.89 645.28 2424 527746.89 1399428.71 646.88 1.60
1425 527800.45 1399428.37 646.57 2425 527800.25 1399429.08 648.19 1.62
1426 527854.06 1399429.45 647.92 2426 527854.01 1399429.36 649.56 1.64
1427 527906.38 1399429.36 649.28 2427 527905.21 1399429.21 650.80 1.52
1428 527912.07 1399429.36 651.20 2428 527911.84 1399429.48 652.83 1.63
1429 527916.68 1399429.08 651.18 2429 527917.08 1399429.08 652.74 1.56
1430 527916.76 1399379.27 649.93 2430 527916.84 1399379.20 651.50 1.57
1431 527912.19 1399378.93 649.95 2431 527911.91 1399379.42 651.53 1.58
1432 527906.93 1399378.88 648.01 2432 527905.78 1399379.64 649.60 1.59
1433 527853.53 1399379.19 646.73 2433 527854.30 1399379.17 648.27 1.54
1434 527799.59 1399377.43 645.37 2434 527800.49 1399379.03 646.92 1.55
1435 527746.60 1399377.64 644.07 2435 527746.63 1399378.96 645.61 1.54
1436 527692.63 1399378.21 642.69 2436 527692.77 1399378.89 644.29 1.60
1437 527664.44 1399377.97 641.92 2437 527659.28 1399378.81 643.46 1.54
1438 527658.12 1399378.15 640.71 2438 527657.65 1399378.65 642.35 1.64
1439 527654.37 1399378.23 640.75 2439 527654.11 1399378.76 642.33 1.58
1440 527651.57 1399378.58 641.71 2440 527652.65 1399378.68 643.28 1.57
1441 527645.45 1399378.15 641.51 2441 527645.49 1399378.66 643.10 1.59
1442 527598.51 1399377.75 640.33 2442 527598.94 1399378.16 641.93 1.60
1443 527551.48 1399378.24 639.30 2443 527551.53 1399378.15 640.88 1.58
1444 527504.37 1399377.95 638.33 2444 527504.50 1399377.79 639.91 1.58
1445 527457.38 1399377.77 637.32 2445 527457.53 1399377.88 638.94 1.62
1446 527433.47 1399378.08 636.77 2446 527430.50 1399377.89 638.37 1.60
1447 527429.17 1399377.86 635.52 2447 527428.51 1399378.00 637.29 1.77
1448 527424.98 1399377.74 635.47 2448 527425.64 1399378.28 637.24 1.77
1449 527420.29 1399377.58 636.45 2449 527423.71 1399378.11 638.20 1.75
1450 527410.20 1399377.67 636.42 2450 527410.63 1399377.64 637.98 1.56
1451 527363.10 1399377.49 635.41 2451 527363.03 1399377.70 636.92 1.51
1452 527316.10 1399378.84 634.41 2452 527316.22 1399377.47 635.93 1.52
1453 527268.94 1399377.28 633.41 2453 527269.33 1399377.18 634.95 1.54
1454 527232.00 1399376.50 632.54 2454 527227.45 1399377.07 634.05 1.51
1455 527225.72 1399376.58 631.13 2455 527225.60 1399377.01 633.14 2.01
1456 527222.16 1399377.10 631.20 2456 527222.64 1399377.53 633.14 1.94
1457 527210.92 1399327.02 629.93 2457 527211.09 1399327.16 631.82 1.89
1458 527214.41 1399326.49 629.68 2458 527213.98 1399326.60 631.83 2.15
1459 527220.03 1399326.38 630.98 2459 527215.83 1399326.72 632.74 1.76
1460 527221.97 1399327.08 631.28 2460 527222.08 1399327.02 632.87 1.59
1461 527268.32 1399326.06 632.26 2461 527269.25 1399327.12 633.89 1.63
1462 527316.38 1399327.20 633.36 2462 527316.38 1399327.20 634.87 1.51
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1463 527363.35 1399327.46 634.28 2463 527362.89 1399327.89 635.96 1.68
1464 527410.54 1399327.57 635.27 2464 527411.07 1399327.37 636.94 1.67
1465 527422.62 1399327.07 635.60 2465 527423.46 1399327.70 637.17 1.57
1466 527425.13 1399327.05 634.51 2466 527424.96 1399327.48 636.13 1.62
1467 527429.50 1399326.90 634.52 2467 527428.72 1399327.08 636.16 1.64
1468 527434.08 1399326.32 635.70 2468 527430.40 1399327.20 637.29 1.59
1469 527457.33 1399327.64 636.31 2469 527458.53 1399327.40 637.88 1.57
1470 527504.45 1399327.95 637.35 2470 527504.80 1399328.02 638.89 1.54
1471 527551.63 1399327.94 638.34 2471 527551.70 1399328.31 639.92 1.58
1472 527599.06 1399328.12 639.24 2472 527599.20 1399328.35 640.82 1.58
1473 527645.66 1399328.33 640.26 2473 527645.84 1399328.26 641.87 1.61
1474 527651.46 1399328.59 640.43 2474 527653.42 1399328.49 642.04 1.61
1475 527654.31 1399328.49 639.51 2475 527654.67 1399328.72 641.10 1.59
1476 527658.25 1399328.69 639.49 2476 527657.38 1399328.87 641.12 1.63
1477 527663.80 1399328.43 640.60 2477 527658.94 1399329.04 642.20 1.60
1478 527692.56 1399328.45 641.42 2478 527693.88 1399328.39 643.02 1.60
1479 527746.14 1399328.79 642.78 2479 527746.86 1399329.12 644.36 1.58
1480 527799.82 1399328.86 644.10 2480 527800.61 1399328.94 645.69 1.59
1481 527854.07 1399328.54 645.43 2481 527854.51 1399329.29 647.01 1.58
1482 527906.90 1399328.94 646.70 2482 527905.66 1399329.20 648.38 1.68
1483 527912.25 1399328.91 648.65 2483 527911.99 1399329.23 650.30 1.65
1484 527916.83 1399328.93 648.65 2484 527916.95 1399329.43 650.25 1.60
1485 527916.77 1399279.22 647.43 2485 527917.27 1399278.97 649.03 1.60
1486 527912.20 1399278.98 647.44 2486 527912.09 1399279.28 649.07 1.63
1487 527906.67 1399279.02 645.48 2487 527906.14 1399279.40 647.10 1.62
1488 527854.45 1399278.89 644.18 2488 527854.44 1399279.13 645.80 1.62
1489 527801.30 1399278.69 642.85 2489 527800.70 1399278.54 644.48 1.63
1490 527746.71 1399278.31 641.53 2490 527747.09 1399278.64 643.12 1.59
1491 527693.07 1399278.56 640.18 2491 527693.21 1399278.60 641.79 1.61
1492 527664.48 1399278.42 639.55 2492 527659.23 1399278.36 641.13 1.58
1493 527658.17 1399278.15 638.34 2493 527657.62 1399278.38 640.02 1.68
1494 527654.18 1399278.44 638.42 2494 527654.60 1399278.58 639.98 1.56
1495 527651.34 1399277.95 639.30 2495 527653.28 1399278.71 640.93 1.63
1496 527644.83 1399278.46 639.16 2496 527646.58 1399278.36 640.78 1.62
1497 527598.97 1399277.85 638.20 2497 527599.02 1399278.28 639.79 1.59
1498 527551.75 1399278.02 637.23 2498 527552.06 1399278.05 638.83 1.60
1499 527504.77 1399278.09 636.24 2499 527505.31 1399277.65 637.81 1.57
1500 527457.16 1399277.70 635.22 2500 527457.83 1399277.80 636.79 1.57
1501 527433.88 1399278.35 634.67 2501 527430.26 1399277.88 636.25 1.58
1502 527429.01 1399277.84 633.41 2502 527428.50 1399278.11 635.13 1.72
1503 527424.79 1399277.87 633.44 2503 527425.35 1399278.14 635.11 1.67
1504 527419.66 1399277.91 634.47 2504 527423.80 1399278.28 636.12 1.65
1505 527410.50 1399277.71 634.27 2505 527410.57 1399277.15 635.84 1.57
1506 527363.44 1399277.60 633.21 2506 527362.94 1399277.79 634.84 1.63
1507 527315.79 1399277.39 632.23 2507 527316.18 1399277.28 633.83 1.60
1508 527269.22 1399277.38 631.26 2508 527269.73 1399277.16 632.86 1.60
1509 527221.03 1399277.23 630.20 2509 527222.60 1399276.98 631.90 1.70
1510 527209.55 1399276.09 629.84 2510 527205.02 1399277.32 631.47 1.63
1511 527203.44 1399276.28 628.31 2511 527203.07 1399277.43 630.54 2.23
1512 527199.52 1399277.02 628.91 2512 527199.74 1399277.57 630.50 1.59
1513 527193.26 1399226.90 627.47 2513 527193.37 1399227.08 629.24 1.77
1514 527197.13 1399226.57 627.44 2514 527196.44 1399226.90 629.24 1.80
1515 527202.44 1399226.47 628.73 2515 527198.88 1399226.94 630.28 1.55
1516 527221.82 1399227.12 629.15 2516 527222.15 1399226.87 630.77 1.62
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1517 527269.43 1399227.63 630.16 2517 527270.16 1399226.72 631.82 1.66
1518 527316.50 1399227.18 631.15 2518 527316.53 1399227.45 632.74 1.59
1519 527363.54 1399227.50 632.14 2519 527363.82 1399227.52 633.76 1.62
1520 527410.64 1399227.75 633.15 2520 527410.01 1399227.57 634.75 1.60
1521 527421.14 1399228.02 633.34 2521 527424.03 1399227.40 635.06 1.72
1522 527425.07 1399227.53 632.31 2522 527425.65 1399227.19 634.00 1.69
1523 527428.55 1399227.70 632.28 2523 527429.16 1399226.83 634.09 1.81
1524 527432.81 1399227.92 633.59 2524 527430.89 1399226.99 635.18 1.59
1525 527457.86 1399227.28 634.14 2525 527457.78 1399227.99 635.74 1.60
1526 527504.84 1399228.36 635.17 2526 527505.24 1399227.64 636.75 1.58
1527 527552.04 1399228.53 636.17 2527 527552.25 1399226.29 637.74 1.57
1528 527599.13 1399228.28 637.15 2528 527599.08 1399228.09 638.74 1.59
1529 527646.12 1399227.62 638.13 2529 527645.35 1399228.06 639.72 1.59
1530 527651.57 1399227.70 638.30 2530 527652.53 1399228.43 639.93 1.63
1531 527654.20 1399228.00 637.29 2531 527654.66 1399228.37 638.93 1.64
1532 527658.04 1399227.89 637.20 2532 527658.01 1399228.50 638.97 1.77
1533 527664.43 1399228.68 638.47 2533 527659.80 1399228.13 640.10 1.63
1534 527692.43 1399228.44 639.12 2534 527693.24 1399228.28 640.72 1.60
1535 527746.42 1399228.51 640.30 2535 527746.44 1399228.83 641.89 1.59
1536 527800.37 1399228.20 641.62 2536 527801.07 1399229.13 643.23 1.61
1537 527854.77 1399229.11 642.95 2537 527854.76 1399229.20 644.57 1.62
1538 527907.22 1399228.56 644.22 2538 527905.97 1399229.34 645.86 1.64
1539 527912.41 1399228.76 646.23 2539 527912.17 1399229.42 647.86 1.63
1540 527916.84 1399228.67 646.20 2540 527917.21 1399230.04 647.85 1.65
1541 527917.01 1399178.76 645.02 2541 527917.73 1399179.14 646.61 1.59
1542 527912.44 1399178.77 645.00 2542 527912.26 1399178.82 646.57 1.57
1543 527912.44 1399160.01 644.50 2543 527912.21 1399159.41 646.09 1.59
1544 527917.06 1399159.87 644.51 2544 527918.57 1399159.64 646.15 1.64
1545 527917.04 1399148.49 644.79 2545 527918.43 1399148.16 646.38 1.59
1546 527912.38 1399148.54 644.77 2546 527911.97 1399148.31 646.36 1.59
1547 527907.36 1399148.20 643.28 2547 527907.21 1399150.20 644.85 1.57
1548 527905.86 1399152.83 641.99 2548 527903.62 1399152.57 643.50 1.51

2549 527903.64 1399162.11 643.50 1.52
2550 527906.54 1399165.04 644.61 2.63
2551 527906.50 1399169.58 644.58 2.60
2552 527904.49 1399172.13 643.60 1.62

1553 527905.08 1399174.84 641.97 2553 527904.25 1399174.82 643.55 1.58
1554 527906.87 1399179.81 643.00 2554 527906.59 1399177.64 644.58 1.58
1555 527855.26 1399147.25 641.95 2555 527855.29 1399148.08 643.50 1.55
1556 527855.15 1399152.04 639.97 2556 527854.92 1399152.15 641.57 1.60

2557 527854.84 1399162.00 641.60 1.64
2558 527854.97 1399166.26 643.50 3.54
2559 527854.91 1399168.66 643.50 3.54
2560 527854.70 1399172.47 641.50 1.54

1561 527855.13 1399174.79 639.95 2561 527854.63 1399174.55 641.51 1.56
1562 527855.18 1399179.30 641.68 2562 527854.56 1399177.51 643.30 1.62
1563 527800.68 1399147.55 640.60 2563 527801.03 1399148.08 642.22 1.62
1564 527800.45 1399151.65 638.62 2564 527801.06 1399151.66 640.19 1.57

2565 527800.71 1399161.67 640.17 1.53
2566 527800.64 1399165.82 642.17 3.53
2567 527800.70 1399168.33 642.17 3.53
2568 527800.88 1399172.14 640.20 1.56

1569 527800.69 1399174.53 638.66 2569 527801.06 1399174.35 640.18 1.52
1570 527800.13 1399179.69 640.46 2570 527800.77 1399177.48 641.97 1.51
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1571 527747.93 1399146.90 639.29 2571 527747.20 1399147.94 640.88 1.59
1572 527747.85 1399151.73 637.30 2572 527747.32 1399151.11 638.84 1.54

2573 527746.95 1399161.19 638.86 1.57
2574 527746.91 1399165.56 640.85 3.56
2575 527746.94 1399168.05 640.83 3.54
2576 527747.08 1399171.98 638.84 1.55

1577 527748.12 1399174.20 637.28 2577 527747.03 1399174.23 638.86 1.58
1578 527747.33 1399179.90 639.22 2578 527746.99 1399177.84 640.80 1.58
1579 527693.78 1399146.70 637.96 2579 527693.55 1399147.63 639.51 1.55
1580 527692.90 1399151.37 635.99 2580 527693.41 1399151.50 637.60 1.61

2581 527693.19 1399161.25 637.53 1.57
2582 527693.42 1399165.28 639.52 3.56
2583 527693.57 1399167.91 639.52 3.56
2584 527693.49 1399171.89 637.51 1.55

1585 527693.90 1399174.15 635.93 2585 527693.62 1399174.14 637.52 1.59
1586 527692.72 1399178.84 638.09 2586 527693.21 1399177.57 639.76 1.67
1587 527661.42 1399146.30 637.26 2587 527660.90 1399147.49 638.89 1.63
1588 527659.37 1399149.27 636.10 2588 527658.72 1399149.39 637.77 1.67
1589 527654.84 1399148.94 636.10 2589 527655.30 1399149.37 637.69 1.59
1590 527651.14 1399145.60 637.11 2590 527653.60 1399147.71 638.67 1.56

2591 527652.44 1399165.12 638.67 2.49
2592 527652.84 1399168.35 638.68 2.50
2593 527655.65 1399162.79 637.70 1.52
2594 527655.62 1399169.74 637.77 1.59
2595 527658.13 1399170.01 637.75 1.57
2596 527658.19 1399163.05 637.71 1.53
2597 527661.98 1399165.04 638.85 2.67
2598 527661.73 1399167.87 638.86 2.68

1599 527665.46 1399179.90 637.44 2599 527660.78 1399178.20 639.04 1.60
1600 527660.16 1399176.77 636.27 2600 527658.50 1399176.03 637.91 1.64
1601 527654.68 1399176.40 636.25 2601 527655.87 1399176.44 637.85 1.60
1602 527653.21 1399179.74 637.23 2602 527653.19 1399178.43 638.83 1.60
1603 527645.69 1399146.34 636.90 2603 527646.39 1399147.60 638.53 1.63
1604 527647.51 1399151.90 634.92 2604 527646.69 1399151.36 636.56 1.64

2605 527646.15 1399160.93 636.52 1.58
2606 527646.18 1399164.82 638.51 3.57
2607 527646.63 1399167.63 638.52 3.58
2608 527646.07 1399171.72 636.51 1.57

1609 527645.83 1399174.17 634.97 2609 527646.19 1399173.97 636.51 1.54
1610 527644.62 1399178.97 637.11 2610 527646.05 1399178.09 638.69 1.58
1611 527599.64 1399145.22 635.91 2611 527599.28 1399146.93 637.56 1.65
1612 527599.69 1399150.99 634.00 2612 527598.94 1399151.26 635.59 1.59

2613 527598.86 1399160.65 635.57 1.62
2614 527599.09 1399164.75 637.52 3.57
2615 527599.03 1399167.79 637.50 3.55
2616 527598.97 1399171.53 635.53 1.58

1617 527598.70 1399174.72 633.90 2617 527599.02 1399173.90 635.51 1.61
1618 527598.26 1399178.94 636.06 2618 527599.21 1399178.19 637.66 1.60
1619 527552.39 1399147.10 634.90 2619 527551.96 1399147.53 636.52 1.62
1620 527552.55 1399150.81 633.00 2620 527552.38 1399151.23 634.53 1.53

2621 527551.53 1399160.02 634.50 1.55
2622 527552.23 1399164.75 636.51 3.56
2623 527552.32 1399168.22 636.50 3.55
2624 527552.25 1399171.50 634.58 1.63
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1625 527551.88 1399173.67 632.91 2625 527552.35 1399173.46 634.57 1.66
1626 527551.90 1399179.02 635.09 2626 527552.00 1399177.64 636.66 1.57
1627 527504.75 1399146.45 633.91 2627 527504.96 1399147.36 635.56 1.65
1628 527505.27 1399151.06 632.00 2628 527504.88 1399150.74 633.51 1.51

2629 527504.95 1399160.15 633.59 1.63
2630 527505.23 1399164.80 635.53 3.57
2631 527505.33 1399168.16 635.51 3.55
2632 527505.25 1399171.50 633.50 1.54

1633 527504.91 1399173.49 631.92 2633 527505.52 1399173.93 633.58 1.66
1634 527504.92 1399177.99 634.09 2634 527505.27 1399177.00 635.66 1.57
1635 527457.97 1399147.02 632.90 2635 527458.21 1399146.90 634.59 1.69
1636 527458.09 1399150.75 630.96 2636 527457.92 1399150.96 632.54 1.58

2637 527457.49 1399159.72 632.50 1.54
2638 527457.86 1399164.14 634.52 3.56
2639 527458.07 1399167.37 634.52 3.56
2640 527458.19 1399170.73 632.51 1.55

1641 527458.05 1399173.61 630.95 2641 527458.30 1399173.09 632.53 1.58
1642 527457.81 1399177.97 633.07 2642 527457.44 1399177.56 634.66 1.59
1643 527434.22 1399143.21 632.37 2643 527430.69 1399146.66 633.98 1.61
1644 527428.95 1399148.60 631.13 2644 527428.56 1399148.72 632.84 1.71
1645 527425.15 1399147.61 631.14 2645 527425.39 1399148.29 632.86 1.72
1646 527421.21 1399144.26 632.17 2646 527423.69 1399146.77 633.85 1.68

2647 527424.22 1399164.02 633.77 2.65
2648 527423.66 1399167.41 633.77 2.65
2649 527425.47 1399163.06 632.85 1.73
2650 527425.01 1399169.63 632.82 1.70
2651 527428.58 1399169.87 632.87 1.75
2652 527428.47 1399162.59 632.85 1.73
2653 527430.93 1399164.41 633.94 2.82
2654 527430.84 1399167.57 633.93 2.81

1655 527433.34 1399179.10 632.50 2655 527430.17 1399177.58 634.09 1.59
1656 527428.62 1399178.48 631.07 2656 527428.35 1399174.71 633.00 1.93
1657 527424.91 1399178.53 631.13 2657 527425.94 1399175.17 633.03 1.90
1658 527419.19 1399179.59 632.33 2658 527424.37 1399177.65 633.95 1.62
1659 527410.97 1399146.86 631.95 2659 527410.77 1399147.00 633.50 1.55
1660 527410.78 1399150.60 629.92 2660 527411.34 1399150.60 631.56 1.64

2661 527411.33 1399160.62 631.56 1.61
2662 527410.99 1399164.06 633.50 3.55
2663 527411.02 1399167.67 633.53 3.58
2664 527411.23 1399171.06 631.51 1.56

1665 527410.96 1399173.36 629.98 2665 527411.24 1399173.19 631.50 1.52
1666 527410.15 1399181.37 632.09 2666 527410.62 1399177.23 633.66 1.57
1667 527364.06 1399145.38 630.93 2667 527363.70 1399147.47 632.54 1.61
1668 527363.93 1399150.59 629.00 2668 527363.71 1399151.26 630.60 1.60

2669 527363.41 1399159.89 630.59 1.61
2670 527363.21 1399163.87 632.52 3.53
2671 527363.55 1399167.81 632.51 3.52
2672 527363.50 1399170.88 630.52 1.53

1673 527363.52 1399173.24 628.97 2673 527363.94 1399172.87 630.50 1.53
1674 527364.14 1399177.81 631.08 2674 527363.58 1399176.82 632.66 1.58
1675 527316.94 1399145.86 629.99 2675 527316.56 1399146.88 631.60 1.61
1676 527316.25 1399150.23 627.98 2676 527316.74 1399151.44 629.60 1.62

2677 527316.60 1399159.23 629.60 1.63
2678 527316.53 1399163.98 631.51 3.54
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2679 527316.38 1399167.22 631.51 3.54
2680 527316.28 1399170.91 629.55 1.58

1681 527316.28 1399173.27 627.96 2681 527316.37 1399172.93 629.51 1.55
1682 527315.93 1399179.08 630.07 2682 527316.52 1399177.47 631.67 1.60
1683 527269.59 1399145.96 628.92 2683 527269.54 1399146.59 630.60 1.68
1684 527269.40 1399149.85 626.95 2684 527269.43 1399150.69 628.58 1.63

2685 527269.90 1399159.56 628.59 1.65
2686 527269.65 1399163.42 630.50 3.56
2687 527269.37 1399167.48 630.50 3.56
2688 527269.20 1399170.21 628.59 1.65

1689 527269.16 1399173.15 626.93 2689 527268.94 1399173.11 628.57 1.64
1690 527269.14 1399179.31 629.10 2690 527269.08 1399176.19 630.66 1.56
1691 527234.42 1399181.40 628.26 2691 527229.09 1399175.92 629.88 1.62
1692 527222.88 1399188.24 628.11 2692 527221.47 1399184.89 629.86 1.75
1693 527196.70 1399189.97 627.65 2693 527195.80 1399184.49 629.35 1.70
1694 527193.40 1399183.46 626.31 2694 527194.28 1399182.76 628.31 2.00
1695 527189.85 1399183.37 626.44 2695 527190.78 1399182.26 628.34 1.90
1696 527194.62 1399180.51 625.46 2696 527195.26 1399180.89 627.08 1.62

2697 527195.27 1399178.82 627.06 1.67
2698 527219.24 1399178.39 627.04 1.59

1699 527219.69 1399180.63 625.43 2699 527219.31 1399180.07 627.05 1.62
1700 527228.13 1399172.68 625.89 2700 527227.74 1399172.72 627.53 1.64

2701 527227.46 1399171.10 627.55 1.65
2702 527225.33 1399167.59 629.53 3.63
2703 527222.52 1399163.97 629.51 3.62
2704 527215.36 1399170.21 629.52 4.07
2705 527217.09 1399174.15 629.53 4.08
2706 527196.37 1399174.12 629.51 4.12
2707 527196.67 1399170.56 629.53 4.14

1708 527192.98 1399165.65 625.32 2708 527194.12 1399164.94 627.09 1.77
1709 527191.77 1399143.30 625.43 2709 527192.57 1399143.64 627.10 1.67
1710 527213.43 1399143.28 625.50 2710 527213.07 1399144.25 627.08 1.58
1711 527213.39 1399165.72 625.48 2711 527213.24 1399165.16 627.08 1.60
1712 527220.58 1399159.59 625.90 2712 527220.48 1399159.63 627.46 1.56
1713 527222.55 1399148.06 625.73 2713 527220.78 1399151.03 627.48 1.75
1714 527227.65 1399141.19 628.00 2714 527223.05 1399145.97 629.60 1.60
1715 527215.75 1399137.61 627.90 2715 527215.21 1399138.77 629.57 1.67
1716 527191.63 1399135.79 627.31 2716 527191.49 1399139.45 629.34 2.03
1717 527189.55 1399139.23 626.33 2717 527189.71 1399140.71 628.30 1.97
1718 527186.61 1399140.27 626.31 2718 527187.08 1399141.43 628.28 1.97
1719 527182.76 1399096.43 627.09 2719 527183.66 1399096.23 628.92 1.83
1720 527186.32 1399096.42 627.21 2720 527186.41 1399096.50 628.90 1.69
1721 527190.59 1399096.62 628.26 2721 527188.07 1399096.60 629.91 1.65
1722 527222.63 1399096.69 628.97 2722 527222.85 1399096.92 630.66 1.69
1723 527269.60 1399096.93 630.02 2723 527269.87 1399096.93 631.66 1.64
1724 527317.21 1399096.40 630.97 2724 527317.03 1399097.03 632.57 1.60
1725 527364.07 1399096.40 632.00 2725 527364.15 1399097.13 633.57 1.57
1726 527410.95 1399097.68 633.02 2726 527411.10 1399096.89 634.63 1.61
1727 527420.76 1399097.46 633.21 2727 527423.08 1399097.51 634.87 1.66
1728 527424.69 1399097.23 632.27 2728 527425.14 1399097.40 633.83 1.56
1729 527428.99 1399097.23 632.30 2729 527428.35 1399098.01 633.88 1.58
1730 527431.51 1399097.54 633.41 2730 527430.34 1399097.38 635.03 1.62
1731 527458.26 1399097.63 633.98 2731 527457.69 1399097.60 635.57 1.59
1732 527505.43 1399097.71 635.00 2732 527505.19 1399097.06 636.59 1.59
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1733 527552.79 1399097.47 635.96 2733 527552.39 1399097.40 637.58 1.62
1734 527599.18 1399097.50 636.98 2734 527599.72 1399097.68 638.58 1.60
1735 527647.44 1399098.13 637.98 2735 527646.51 1399097.87 639.57 1.59
1736 527653.11 1399097.33 638.11 2736 527654.36 1399098.27 639.77 1.66
1737 527655.93 1399097.40 636.98 2737 527656.42 1399098.22 638.76 1.78
1738 527659.94 1399097.59 637.12 2738 527659.43 1399098.26 638.76 1.64
1739 527666.26 1399098.37 638.36 2739 527661.61 1399098.18 639.96 1.60
1740 527695.50 1399098.09 639.17 2740 527693.53 1399097.84 640.76 1.59
1741 527747.20 1399097.41 640.54 2741 527747.75 1399097.83 642.12 1.58
1742 527801.23 1399098.15 641.83 2742 527801.13 1399098.08 643.40 1.57
1743 527855.21 1399098.41 643.16 2743 527854.82 1399098.13 644.83 1.67
1744 527907.75 1399098.33 644.50 2744 527908.03 1399099.83 646.12 1.62
1745 527912.47 1399098.75 646.04 2745 527912.56 1399098.65 647.65 1.61
1746 527917.10 1399098.71 646.02 2746 527917.05 1399098.38 647.60 1.58
1747 527917.14 1399048.72 647.27 2747 527917.07 1399048.48 648.82 1.55
1748 527912.63 1399048.58 647.23 2748 527912.58 1399048.42 648.85 1.62
1749 527907.93 1399048.53 645.68 2749 527907.52 1399048.60 647.30 1.62
1750 527854.97 1399048.54 644.40 2750 527855.35 1399048.43 645.99 1.59
1751 527801.56 1399048.11 643.05 2751 527801.08 1399048.33 644.68 1.63
1752 527747.87 1399048.16 641.77 2752 527747.05 1399048.11 643.36 1.59
1753 527693.00 1399048.05 640.37 2753 527694.02 1399047.95 641.97 1.60
1754 527664.01 1399048.18 639.64 2754 527661.36 1399048.13 641.21 1.57
1755 527660.85 1399048.37 638.26 2755 527659.86 1399048.20 640.10 1.84
1756 527655.51 1399047.74 638.26 2756 527656.61 1399048.09 640.09 1.83
1757 527653.05 1399047.85 639.40 2757 527655.14 1399048.06 641.02 1.62
1758 527645.66 1399047.94 639.25 2758 527646.51 1399047.92 640.89 1.64
1759 527599.67 1399047.99 638.07 2759 527599.42 1399047.77 639.67 1.60
1760 527552.53 1399047.84 637.05 2760 527553.03 1399047.43 638.69 1.64
1761 527505.23 1399047.98 636.05 2761 527505.33 1399047.81 637.62 1.57
1762 527458.63 1399047.89 635.06 2762 527458.24 1399046.86 636.72 1.66
1763 527431.47 1399047.24 634.45 2763 527430.41 1399047.55 636.15 1.70
1764 527428.85 1399047.33 633.02 2764 527428.41 1399047.12 634.91 1.89
1765 527424.60 1399046.97 633.02 2765 527425.22 1399047.26 634.90 1.88
1766 527421.73 1399047.04 633.98 2766 527423.05 1399047.18 635.96 1.98
1767 527410.12 1399046.94 634.04 2767 527411.25 1399047.08 635.72 1.68
1768 527362.57 1399046.45 633.06 2768 527364.36 1399046.90 634.72 1.66
1769 527316.86 1399047.30 632.06 2769 527317.12 1399046.70 633.67 1.61
1770 527269.75 1399047.13 631.03 2770 527269.86 1399046.53 632.70 1.67
1771 527222.55 1399046.58 630.05 2771 527222.82 1399047.02 631.70 1.65
1772 527190.90 1399046.34 629.35 2772 527187.52 1399046.35 630.95 1.60
1773 527185.90 1399046.53 628.21 2773 527185.83 1399045.91 629.96 1.75
1774 527182.37 1399046.34 627.95 2774 527182.78 1399046.24 629.93 1.98
1775 527182.19 1398996.30 629.10 2775 527182.27 1398996.13 630.98 1.88
1776 527185.96 1398996.31 629.25 2776 527185.65 1398996.78 630.96 1.71
1777 527190.97 1398996.42 630.35 2777 527187.40 1398996.73 631.98 1.63
1778 527222.48 1398996.62 631.10 2778 527223.07 1398996.49 632.78 1.68
1779 527270.11 1398996.50 632.08 2779 527270.04 1398996.60 633.76 1.68
1780 527316.91 1398996.42 633.09 2780 527317.25 1398997.01 634.77 1.68
1781 527364.29 1398996.79 634.18 2781 527364.37 1398996.87 635.78 1.60
1782 527411.93 1398998.47 635.17 2782 527411.36 1398996.78 636.76 1.59
1783 527422.71 1398997.03 634.87 2783 527423.56 1398997.18 637.05 2.18
1784 527425.32 1398997.21 634.20 2784 527425.43 1398996.99 636.02 1.82
1785 527428.60 1398997.03 634.22 2785 527429.03 1398997.00 636.05 1.83
1786 527431.37 1398997.09 635.52 2786 527430.54 1398997.03 637.19 1.67
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1787 527458.52 1398997.33 636.15 2787 527458.63 1398997.69 637.73 1.58
1788 527504.65 1398996.68 637.13 2788 527505.65 1398997.27 638.68 1.55
1789 527552.07 1398997.82 638.13 2789 527552.98 1398997.54 639.71 1.58
1790 527599.74 1398997.31 639.29 2790 527599.54 1398997.77 640.88 1.59
1791 527646.93 1398997.67 640.47 2791 527646.90 1398997.89 642.05 1.58
1792 527653.65 1398997.83 640.60 2792 527654.83 1398997.52 642.23 1.63
1793 527655.64 1398997.62 639.37 2793 527656.51 1398997.71 641.29 1.92
1794 527660.82 1398997.51 639.58 2794 527659.72 1398997.55 641.32 1.74
1795 527667.35 1398997.54 640.83 2795 527661.63 1398997.65 642.41 1.58
1796 527694.01 1398997.38 641.61 2796 527694.11 1398997.78 643.25 1.64
1797 527747.73 1398997.61 642.96 2797 527748.10 1398998.26 644.55 1.59
1798 527801.15 1398998.20 644.30 2798 527802.02 1398998.28 645.91 1.61
1799 527855.25 1398998.34 645.61 2799 527855.68 1398998.85 647.21 1.60
1800 527907.98 1398998.75 646.91 2800 527907.76 1398998.71 648.58 1.67
1801 527912.57 1398998.66 648.46 2801 527912.31 1398998.94 650.13 1.67
1802 527917.20 1398998.67 648.48 2802 527917.04 1398998.71 650.05 1.57
1803 527917.25 1398948.75 649.79 2803 527918.04 1398948.27 651.30 1.51
1804 527912.66 1398948.66 649.77 2804 527912.85 1398948.73 651.34 1.57
1805 527908.31 1398948.60 648.21 2805 527908.18 1398948.82 649.77 1.56
1806 527855.20 1398948.16 646.90 2806 527855.32 1398948.64 648.44 1.54
1807 527801.59 1398947.96 645.53 2807 527801.37 1398948.22 647.11 1.58
1808 527747.66 1398947.86 644.20 2808 527747.98 1398948.30 645.78 1.58
1809 527694.26 1398947.51 642.86 2809 527693.58 1398948.04 644.46 1.60
1810 527667.03 1398948.28 642.05 2810 527661.55 1398947.32 643.67 1.62
1811 527660.53 1398948.28 640.63 2811 527659.31 1398947.64 642.57 1.94
1812 527656.30 1398947.31 640.67 2812 527656.53 1398947.85 642.55 1.88
1813 527651.98 1398948.25 641.81 2813 527654.99 1398947.98 643.47 1.66
1814 527647.06 1398947.51 641.70 2814 527646.70 1398947.70 643.30 1.60
1815 527599.73 1398948.13 640.52 2815 527599.73 1398947.66 642.12 1.60
1816 527552.93 1398947.18 639.38 2816 527552.69 1398947.35 640.95 1.57
1817 527505.53 1398947.29 638.18 2817 527505.65 1398947.56 639.78 1.60
1818 527458.52 1398947.63 637.19 2818 527458.64 1398946.85 638.77 1.58
1819 527432.86 1398947.66 636.60 2819 527430.70 1398946.90 638.17 1.57
1820 527428.90 1398947.37 635.12 2820 527428.66 1398947.69 637.05 1.93
1821 527425.49 1398947.07 635.08 2821 527425.76 1398947.47 637.02 1.94
1822 527422.13 1398947.63 636.16 2822 527423.67 1398947.39 638.02 1.86
1823 527411.31 1398947.54 636.17 2823 527411.43 1398946.95 637.76 1.59
1824 527364.12 1398946.78 635.14 2824 527364.61 1398946.92 636.79 1.65
1825 527364.29 1398910.95 635.92 2825 527364.61 1398911.04 637.52 1.60
1826 527317.66 1398908.72 635.00 2826 527317.69 1398909.10 636.57 1.57
1827 527317.43 1398947.50 634.15 2827 527317.36 1398947.02 635.84 1.69
1828 527270.12 1398947.71 633.19 2828 527270.22 1398947.03 634.84 1.65
1829 527270.02 1398906.50 634.04 2829 527270.41 1398906.75 635.68 1.64
1830 527214.28 1398904.19 632.94 2830 527214.85 1398903.78 634.54 1.60
1831 527223.34 1398946.97 632.15 2831 527222.94 1398946.49 633.84 1.69
1832 527191.70 1398946.30 631.33 2832 527187.38 1398946.59 633.03 1.70
1833 527185.81 1398946.36 630.04 2833 527185.45 1398946.29 632.02 1.98
1834 527182.21 1398946.43 630.04 2834 527182.49 1398946.14 632.02 1.98
1835 527186.17 1398902.62 630.86 2835 527186.78 1398902.95 632.98 2.12
1836 527189.59 1398903.10 630.94 2836 527189.55 1398903.05 632.99 2.05
1837 527196.53 1398904.44 632.38 2837 527191.17 1398903.59 633.98 1.60
1838 527190.29 1398887.84 631.78 2838 527191.17 1398888.12 633.33 1.55
1839 527195.64 1398882.29 631.93 2839 527195.01 1398884.32 633.53 1.60
1840 527202.68 1398875.13 632.75 2840 527200.28 1398878.25 634.78 2.03
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1841 527216.96 1398872.76 633.62 2841 527217.11 1398872.93 635.26 1.64
1842 527270.26 1398876.25 634.70 2842 527270.64 1398876.37 636.33 1.63
1843 527270.55 1398865.18 638.08 2843 527270.74 1398865.36 639.75 1.67
1844 527317.68 1398868.06 639.04 2844 527317.76 1398868.40 640.68 1.64
1845 527317.55 1398879.27 635.59 2845 527317.46 1398879.64 637.26 1.67
1846 527364.89 1398882.04 636.53 2846 527364.65 1398882.49 638.21 1.68
1847 527364.64 1398871.30 640.02 2847 527364.89 1398871.41 641.61 1.59
1848 527411.76 1398874.28 640.93 2848 527411.83 1398874.41 642.53 1.60
1849 527411.49 1398884.61 637.48 2849 527411.65 1398886.37 639.08 1.60
1850 527423.25 1398885.92 637.69 2850 527423.66 1398886.76 639.38 1.69
1851 527425.70 1398889.13 636.78 2851 527426.10 1398889.94 638.36 1.58
1852 527428.67 1398889.25 636.77 2852 527428.56 1398889.97 638.37 1.60
1853 527430.94 1398886.48 637.85 2853 527431.15 1398886.91 639.51 1.66
1854 527458.66 1398888.32 638.43 2854 527459.34 1398888.72 640.00 1.57
1855 527458.92 1398877.28 642.03 2855 527459.22 1398877.63 643.62 1.59
1856 527506.00 1398880.30 643.12 2856 527505.77 1398880.40 644.70 1.58
1857 527505.88 1398891.32 639.33 2857 527504.93 1398891.53 640.98 1.65
1858 527552.74 1398894.39 640.67 2858 527553.63 1398894.63 642.26 1.59
1859 527553.07 1398883.26 644.22 2859 527552.99 1398883.36 645.81 1.59
1860 527599.96 1398886.26 645.30 2860 527600.07 1398886.29 646.89 1.59
1861 527600.13 1398897.18 641.77 2861 527600.22 1398897.49 643.45 1.68
1862 527647.30 1398889.23 646.43 2862 527647.14 1398889.22 647.98 1.55
1863 527647.21 1398900.35 642.89 2863 527647.96 1398900.50 644.55 1.66
1864 527652.98 1398900.66 643.11 2864 527655.48 1398901.40 644.72 1.61
1865 527656.04 1398903.48 642.08 2865 527656.49 1398903.01 643.72 1.64
1866 527659.95 1398903.58 642.10 2866 527659.48 1398903.46 643.69 1.59
1867 527666.20 1398901.00 643.26 2867 527660.92 1398901.54 644.81 1.55
1868 527694.27 1398903.25 643.97 2868 527694.63 1398903.71 645.60 1.63
1869 527694.20 1398892.38 647.49 2869 527694.53 1398892.66 649.14 1.65
1870 527748.25 1398894.12 648.75 2870 527748.06 1398894.85 650.42 1.67
1871 527747.92 1398904.87 645.25 2871 527748.82 1398905.62 646.94 1.69
1872 527802.11 1398906.63 646.58 2872 527802.42 1398907.35 648.23 1.65
1873 527801.96 1398896.98 650.07 2873 527802.03 1398897.30 651.73 1.66
1874 527855.15 1398899.32 651.57 2874 527855.91 1398899.74 653.23 1.66
1875 527855.46 1398908.34 647.85 2875 527855.99 1398909.29 649.47 1.62
1876 527908.41 1398910.61 649.13 2876 527907.94 1398911.35 650.77 1.64
1877 527912.65 1398910.65 650.66 2877 527912.27 1398911.57 652.30 1.64
1878 527917.34 1398910.77 650.64 2878 527917.76 1398911.01 652.32 1.68
1879 527922.77 1398902.23 650.64 2879 527922.62 1398902.38 652.35 1.71
1880 527959.57 1398902.64 642.20 2880 527954.63 1398903.80 644.97 2.77
1881 527959.51 1398930.11 642.54 2881 527955.14 1398929.90 644.30 1.76
1882 527938.98 1398937.67 642.82 2882 527939.24 1398938.08 644.36 1.54
1883 527938.97 1398976.04 641.89 2883 527939.22 1398976.18 643.45 1.56
1884 527960.11 1398975.82 641.37 2884 527955.65 1398976.01 643.06 1.69
1885 527960.81 1399021.99 640.22 2885 527956.08 1399021.97 641.90 1.68
1886 527938.73 1399022.78 640.70 2886 527939.40 1399022.16 642.31 1.61
1887 527938.82 1399068.35 639.61 2887 527939.53 1399067.94 641.14 1.53
1888 527961.39 1399067.93 639.09 2888 527956.69 1399068.10 640.77 1.68
1889 527961.89 1399113.86 637.95 2889 527957.32 1399113.61 639.63 1.68
1890 527939.46 1399113.91 638.40 2890 527939.61 1399113.94 640.07 1.67
1891 527939.51 1399159.84 637.24 2891 527941.33 1399159.70 638.93 1.69
1892 527962.71 1399160.29 636.77 2892 527957.91 1399159.76 638.45 1.68
1893 527962.15 1399207.69 637.96 2893 527957.71 1399207.64 639.68 1.72
1894 527939.27 1399207.66 638.44 2894 527939.73 1399207.48 640.11 1.67
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1895 527939.16 1399255.49 639.66 2895 527939.45 1399254.84 641.32 1.66
1896 527961.85 1399255.47 639.13 2896 527957.42 1399255.42 640.84 1.71
1897 527961.75 1399303.95 640.36 2897 527957.13 1399303.25 642.02 1.66
1898 527938.74 1399303.31 640.91 2898 527939.13 1399303.77 642.52 1.61
1899 527938.69 1399351.81 642.07 2899 527939.34 1399350.88 643.70 1.63
1900 527961.41 1399351.46 641.55 2900 527956.94 1399351.09 643.31 1.76
1901 527961.24 1399399.41 642.76 2901 527956.70 1399398.90 644.48 1.72
1902 527938.46 1399398.77 643.27 2902 527938.83 1399399.52 644.89 1.62
1903 527938.10 1399446.76 644.53 2903 527938.64 1399447.50 646.13 1.60
1904 527960.77 1399446.72 643.96 2904 527956.43 1399446.86 645.70 1.74
1905 527958.71 1399490.84 645.12 2905 527954.16 1399490.98 646.76 1.64
1906 527938.09 1399485.09 645.43 2906 527938.76 1399485.48 647.10 1.67
1907 527937.78 1399523.75 646.45 2907 527938.21 1399523.50 648.00 1.55
1908 527956.58 1399534.84 644.41 2908 527952.44 1399534.80 647.90 3.49
1909 527926.54 1399576.76 641.91 2909 527926.17 1399577.25 645.45 3.54
1910 527902.79 1399575.31 641.99 2910 527902.52 1399576.57 643.58 1.59
1911 527911.28 1399597.01 641.93 2911 527909.71 1399593.88 643.78 1.85
1912 527860.73 1399597.07 640.61 2912 527860.75 1399593.33 642.26 1.65
1913 527853.31 1399574.46 640.84 2913 527852.92 1399576.01 642.48 1.64
1914 527803.76 1399573.91 639.69 2914 527803.10 1399575.69 641.33 1.64
1915 527809.56 1399596.34 639.32 2915 527810.34 1399592.81 640.97 1.65
1916 527757.49 1399596.33 638.05 2916 527759.01 1399592.64 639.77 1.72
1917 527754.86 1399573.74 638.47 2917 527753.49 1399575.51 640.09 1.62
1918 527705.19 1399573.39 637.26 2918 527703.82 1399575.48 638.81 1.55
1919 527708.38 1399595.93 636.76 2919 527708.25 1399590.79 638.52 1.76
1920 527657.68 1399595.72 635.50 2920 527657.61 1399591.00 637.27 1.77
1921 527655.13 1399572.71 635.97 2921 527653.73 1399575.38 637.61 1.64
1922 527604.45 1399572.99 634.72 2922 527604.49 1399574.97 636.32 1.60
1923 527606.67 1399595.35 634.23 2923 527606.73 1399591.20 636.01 1.78
1924 527557.38 1399594.94 633.15 2924 527555.80 1399591.02 634.81 1.66
1925 527555.12 1399572.33 633.49 2925 527554.87 1399574.62 635.19 1.70
1926 527504.61 1399572.28 632.35 2926 527505.40 1399574.59 633.95 1.60
1927 527505.18 1399594.62 631.98 2927 527505.03 1399590.51 633.67 1.69
1928 527454.27 1399594.97 630.59 2928 527454.26 1399590.70 632.26 1.67
1929 527454.09 1399572.37 631.10 2929 527454.65 1399574.42 632.68 1.58
1930 527404.24 1399572.10 629.70 2930 527403.41 1399573.72 631.37 1.67
1931 527403.27 1399595.26 629.29 2931 527402.93 1399590.87 630.98 1.69
1932 527352.70 1399595.96 627.98 2932 527352.36 1399591.91 629.68 1.70
1933 527351.99 1399572.91 628.46 2933 527351.91 1399574.67 630.06 1.60
1934 527309.14 1399573.52 627.39 2934 527309.22 1399575.70 628.99 1.60
1935 527309.50 1399593.81 626.92 2935 527309.64 1399591.74 628.61 1.69
1936 527266.71 1399591.91 625.95 2936 527266.71 1399591.91 627.50 1.55
1937 527263.52 1399574.24 626.29 2937 527263.21 1399576.87 627.84 1.55
1938 527203.65 1399595.19 625.82 2938 527203.65 1399595.19 627.50 1.68
1939 527203.50 1399579.35 628.25 2939 527203.51 1399579.32 629.83 1.58
1940 527207.64 1399571.07 630.75 2940 527207.37 1399571.08 632.42 1.67

2941 527192.46 1399169.61 628.00 2.61
2942 527192.32 1399174.65 628.07 2.68
2943 527190.23 1399174.93 628.09 2.70
2944 527190.20 1399169.45 628.01 2.62
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Cell 1 Construction Certification Report S&ME Project No. 1356-06-825 Ph. 9
Submittal 1 of 2 May 8, 2009
Retired Ash Basin (RAB) - Ash Landfill

GCL: Cetco "Bentomat ST"
Geomembrane: Agru America "60-mil HDPE Microspike"
Geocomposite: Skaps "TN300-2-8"

Interface Friction Test Results Summary1

Interface Interface Description
Peak Friction 

Angle         
(degrees)

Peak 
Adhesion  

(psf)

Large 
Displacement 
Friction Angle  

(degrees)
 

Large 
Displacement 

Adhesion       
(psf)

1 Soil to GCL (woven 
geotextile - black side) 15.8 352 9.5 232

2 Soil to GCL (nonwoven 
geotextile - white side) 20.7 340 13 329

3
GCL (woven geotextile - 

black side) to Geomembrane 
(short spike side)

17.7 261 10.6 264

4
GCL (woven geotextile - 

black side) to Geomembrane 
(long spike side)

14.3 948 11.4 525

5
GCL (nonwoven geotextile - 
white side) to Geomembrane 

(short spike side)
20.9 498 9.4 412

6
GCL (nonwoven geotextile - 
white side) to Geomembrane 

(long spike side)
24.5 181 11.9 491

7 Geomembrane (short spike 
side) to Geocomposite 21 497 8.6 342

8 Geomembrane (long spike 
side) to Geocomposite 24.3 0 15.8 0

1 See attached ROI 4 peak and large displacement shear strength envelope plots versus project specifications



TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 6243
Test Date: 11/21/08-11/25/08

Large
Peak Displacement

(@ 3.0 in.)

15.8 9.5

352 232

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

3
122

12719
3987

15923
2875
17.4
10.2

Proctor Type:
Max. Dry Density (pcf):

Optimum Moisture Content:

11.2

USCS:
LL:
PL:

standard
96.1
25.5

18.3

Interface
Conditioning:

2
18 65

Interface soaked and loading applied for
a minimum of 24 hours prior to shear.

18.3

John M. Allen, E.I.T., 11/25/2008

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Area Corrected Normal Stress (psf)

1

Tested Interface: Bentomat ST GCL (5162) vs. Compacted Soil Liner

32.9

Box Dimensions: 12"x12"x4"

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date

Adhesion (psf):

Note: Regression angles include an area
correction.

Test Conditions
Bentomat ST GCL (black side to soil)

Compacted Soil Liner remolded to 91.3
pcf at 28% moisture content

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Area Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

Area Corrected Peak Shear Stress (psf) 681
1053 6430

2121

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

Soil Characterization

Area Corrected Large Displacement Normal Stress (psf) 1334 8006
441 1591

Shear Stress vs. Normal Stress
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 6243
Test Date: 11/19/08-11/21/08

Large
Peak Displacement

(@ 3.0 in.)

20.7 13.0

340 329

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

3
122

12890
5070

16012
3877
21.5
13.6

Proctor Type:
Max. Dry Density (pcf):

Optimum Moisture Content:

Area Corrected Large Displacement Normal Stress (psf) 1334 8005
463 2493

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

Soil Characterization

Area Corrected Peak Shear Stress (psf) 584
1091 6488

3103

Bentomat ST GCL (white side to soil)

Compacted Soil Liner remolded to 91.3
pcf at 28% moisture content

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Area Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

Box Dimensions: 12"x12"x4"

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date

Adhesion (psf):

Note: Regression angles include an area
correction.

Test Conditions

25.6

John M. Allen, E.I.T., 11/21/2008

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Area Corrected Normal Stress (psf)

1

Tested Interface: Bentomat ST GCL (5162) vs. Compacted Soil Liner

28.2

Interface
Conditioning:

2
18 65

Interface soaked and loading applied for
a minimum of 24 hours prior to shear.

17.3

USCS:
LL:
PL:

standard
96.1
25.5

19.2

Shear Stress vs. Normal Stress
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 6243
Test Date: 11/20/08-11/21/08

Large
Peak Displacement

(@ 3.0 in.)

20.9 9.4

498 412

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

3
122

12000
4934
2270
22.4
10.7
27.2

Corrected Peak Shear Stress (psf)
1568

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Asperity (mils) 27.0 26.6

Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

634

Bentomat ST GCL (black side to
geomembrane)

Agru 60 mil HDPE Microspike
geomembrane (short spike to GCL)

Box Dimensions: 12"x12"x4"

1000 5000
2790

Interface soaked and loading applied for
a minimum of 24 hours prior to shear.

366

17.420.1

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date
John M. Allen, E.I.T., 11/21/2008

Tested Interface: Bentomat ST GCL (5162) vs. Agru 60 mil HDPE Microspike Geomembrane
(114709.08)

Adhesion (psf):

Test Conditions

Interface
Conditioning:

29.2

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Normal Stress (psf)

1

32.4

2
18 56

Shear Stress vs. Normal Stress

0

2000

4000

6000

8000

10000

12000

14000

16000

0 2000 4000 6000 8000 10000 12000 14000 16000
Normal Stress (psf)

S
h

ea
r

S
tr

es
s

(p
sf

)

Peak Shear Stress (Linear Fit)
Large Displacement Shear Stress (Linear Fit)

Shear Stress vs. Displacement

0

1000

2000

3000

4000

5000

6000

0.0 1.0 2.0 3.0 4.0
Displacement (inches)

S
h

ea
r

S
tr

es
s

(p
sf

)

1000 psf 5000 psf 12000 psf



TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 6243
Test Date: 11/21/08-11/24/08

Large
Peak Displacement

(@ 3.0 in.)

17.7 10.6

261 264

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

3
122

12000
4055
2459
18.7
11.6
33.0

21.4

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Normal Stress (psf)

1

27.4

2
18 56

Tested Interface: Bentomat ST GCL (5162) vs. Agru 60 mil HDPE Microspike Geomembrane
(114709.08)

Adhesion (psf):

Test Conditions

Interface
Conditioning:

374

14.820.5

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date
John M. Allen, E.I.T., 11/24/2008

518

Bentomat ST GCL (black side to
geomembrane)

Agru 60 mil HDPE Microspike
geomembrane (long spike to GCL)

Box Dimensions: 12"x12"x4"

1000 5000
1955

Interface soaked and loading applied for
a minimum of 24 hours prior to shear.

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

Corrected Peak Shear Stress (psf)
1317

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Asperity (mils) 33.4 33.0

Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

Shear Stress vs. Normal Stress
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 6243
Test Date: 11/19/08-11/21/08

Large
Peak Displacement

(@ 3.0 in.)

24.5 11.9

181 491

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

3
122

12000
5709
2922
25.4
13.7
26.0

24.6

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Normal Stress (psf)

1

36.6

2
18 56

Tested Interface: Bentomat ST GCL (5162) vs. Agru 60 mil HDPE Microspike Geomembrane
(114709.08)

Adhesion (psf):

Test Conditions

Interface
Conditioning:

513

20.327.2

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date
John M. Allen, E.I.T., 11/21/2008

743

Bentomat ST GCL (white side to
geomembrane)

Agru 60 mil HDPE Microspike
geomembrane (short spike to GCL)

Box Dimensions: 12"x12"x4"

1000 5000
2292

Interface soaked and loading applied for
a minimum of 24 hours prior to shear.

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

Corrected Peak Shear Stress (psf)
1846

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Asperity (mils) 28.4 28.0

Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

Shear Stress vs. Normal Stress
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 6243
Test Date: 11/21/08-11/24/08

Large
Peak Displacement

(@ 3.0 in.)

14.3 11.4

948 525

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

3
122

12000
3737
2839
17.3
13.3
32.4

31.0

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Normal Stress (psf)

1

35.5

2
18 56

Tested Interface: Bentomat ST GCL (5162) vs. Agru 60 mil HDPE Microspike Geomembrane
(114709.08)

Adhesion (psf):

Test Conditions

Interface
Conditioning:

556

19.829.1

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date
John M. Allen, E.I.T., 11/24/2008

713

Bentomat ST GCL (white side to
geomembrane)

Agru 60 mil HDPE Microspike
geomembrane (long spike to GCL)

Box Dimensions: 12"x12"x4"

1000 5000
2999

Interface soaked and loading applied for
a minimum of 24 hours prior to shear.

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

Corrected Peak Shear Stress (psf)
1796

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Asperity (mils) 33.8 32.6

Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

Shear Stress vs. Normal Stress
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 5321
Test Date: 11/19/08-11/19/08

Large
Peak Displacement

(@ 3.0 in.)

21.0 8.6

497 342

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.2 inches/minute

3
122

12000
4918
2080
22.3
9.8
28.6

30.2

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Normal Stress (psf)

1

29.5

2
18 56

Tested Interface: Skaps TN300-2-8 Double-sided Geocomposite vs. Agru 60 mil HDPE
Microspike Geomembrane (114709.08)

Adhesion (psf):

Test Conditions

Interface
Conditioning:

Agru 60 mil HDPE Microspike
geomembrane (short spike to
geocomposite)

355

14.819.5

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date
John M. Allen, E.I.T., 11/21/2008

567

Skaps TN300-2-8 double-sided
geocomposite

Box Dimensions: 12"x12"x4"

1000 5000
2907

Interface soaked and loading applied for
a minimum of 1 hour prior to shear.

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

Corrected Peak Shear Stress (psf)
1317

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Asperity (mils) 28.4 28.2

Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

Shear Stress vs. Normal Stress
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: S & ME TRI Log#: E2308-81-06
Project: Allen Steam Station, RAB Ash Landfill Test Method: ASTM D 5321
Test Date: 11/20/08-11/20/08

Large
Peak Displacement

(@ 3.0 in.)

24.3 15.8

0 0

Upper Box &

Lower Box

Test Condition: Wet

Shearing Rate: 0.2 inches/minute

3
122

12000
5478
3499
24.5
16.3
30.2

Corrected Peak Shear Stress (psf)
1166

TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Large Displacement Secant Angle (degrees)

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Asperity (mils) 30.2 30.8

Corrected Large Displacement Shear Stress (psf)
Peak Secant Angle (degrees)

9063 Bee Caves Road  Austin, TX 78733-6201  (512) 263-2101  (512) 263-2558  1-800-880-TEST

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply

485

Skaps TN300-2-8 double-sided
geocomposite

Box Dimensions: 12"x12"x4"

1000 5000
2124

Interface soaked and loading applied for
a minimum of 1 hour prior to shear.

315

13.117.5

Interface Friction Test Report

Friction Angle
(degrees):

Y-intercept or

Test Results

Quality Review/Date
John M. Allen, E.I.T., 11/21/2008

Tested Interface: Skaps TN300-2-8 Double-sided Geocomposite vs. Agru 60 mil HDPE
Microspike Geomembrane (114709.08)

Adhesion (psf):

Regression friction angles include the origin.

Test Conditions

Interface
Conditioning:

Agru 60 mil HDPE Microspike
geomembrane (long spike to
geocomposite)

23.0

Test Data
Specimen No.
Bearing Slide Resistance (lbs)
Normal Stress (psf)

1

25.9

2
18 56

Shear Stress vs. Normal Stress
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 1:  Soil to GCL - Woven Geotextile (Black Side)
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 2:  Soil to GCL - Nonwoven Geotextile (White Side)
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 3:  GCL - Woven Geotextile (Black Side) to HDPE Geomembrane (Short Spike Side)
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 4:  GCL - Woven Geotextile (Black Side) to HDPE Geomembrane (Long Spike Side)
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 5:  GCL - Nonwoven Geotextile (White Side) to HDPE Geomembrane (Short Spike Side)
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 6:  GCL - Nonwoven Geotextile (White Side) to HDPE Geomembrane (Long Spike Side)
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 7:  HDPE Geomembrane (Short Spike Side) to Geocomposite
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Record of Information No. 4
RAB Ash Landfill - Phase I Construction

11/25/08
S and ME Project No. 1356-06-825-09

Figure 8:  HDPE Geomembrane (Long Spike Side) to Geocomposite
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APPENDIX II – GEOSYNTHETICS 
Section 2 – Geosynthetic Clay Liner 
(GCL) 
 
MQC Test Results 
Conformance Test Results 
 



 

 
 
 
 
 
 
Geosynthetic Clay Liner (GCL) 
MQC Test Results 



 
 

 
 

ORDER NUMBER: 024675901 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/8/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBER: 024675901 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/07/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Number: 024675901 

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675901 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675901 CV-BENTOMAT ST 200902CV 00000207 150 15 2250 2808
024675901 CV-BENTOMAT ST 200902CV 00000237 150 15 2250 2860
024675901 CV-BENTOMAT ST 200902CV 00000281 150 15 2250 2688
024675901 CV-BENTOMAT ST 200902CV 00000282 150 15 2250 2667
024675901 CV-BENTOMAT ST 200902CV 00000283 150 15 2250 2694
024675901 CV-BENTOMAT ST 200902CV 00000284 150 15 2250 2756
024675901 CV-BENTOMAT ST 200902CV 00000288 150 15 2250 2674
024675901 CV-BENTOMAT ST 200902CV 00000289 150 15 2250 2680
024675901 CV-BENTOMAT ST 200902CV 00000292 150 15 2250 2700
024675901 CV-BENTOMAT ST 200902CV 00000295 150 15 2250 2712
024675901 CV-BENTOMAT ST 200902CV 00000296 150 15 2250 2686
024675901 CV-BENTOMAT ST 200902CV 00000297 150 15 2250 2708
024675901 CV-BENTOMAT ST 200902CV 00000298 150 15 2250 2716
024675901 CV-BENTOMAT ST 200902CV 00000301 150 15 2250 2736
024675901 CV-BENTOMAT ST 200902CV 00000304 150 15 2250 2716
024675901 CV-BENTOMAT ST 200902CV 00000306 150 15 2250 2722

Totals: 2400 240 36000 43523
Total Number of Rolls Certified: 16



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675901 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000207 00000195 2010965934 2010506736 899889B
200902CV 00000237 00000224 2010915228 2010654854 889280A
200902CV 00000281 00000268 2010965952 2010980797 889280B
200902CV 00000282 00000268 2010965952 2010980797 889280B
200902CV 00000283 00000268 2010965952 2010980797 889280B
200902CV 00000284 00000284 2010965952 2010980797 889280B
200902CV 00000288 00000284 2010965962 2010980797 889280B
200902CV 00000289 00000284 2010965962 2010980797 889280B
200902CV 00000292 00000284 2010965962 2010980797 889280B
200902CV 00000295 00000284 2010966022 2010980797 889280B
200902CV 00000296 00000284 2010966022 2010980797 889280B
200902CV 00000297 00000284 2010966022 2010980797 889280B
200902CV 00000298 00000284 2010966022 2010980797 889280B
200902CV 00000301 00000299 2010966036 2010910916 889280B
200902CV 00000304 00000299 2010966036 2010910916 889280B
200902CV 00000306 00000299 2010966036 2010910916 889280B



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675901 have been tested in our production facility lab.  

ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000195 0.96 38.0 10.8
CV-BENTOMAT ST 200902CV 00000224 0.92 38.0 9.1
CV-BENTOMAT ST 200902CV 00000268 0.93 75.6 5.2
CV-BENTOMAT ST 200902CV 00000284 0.94 75.6 7
CV-BENTOMAT ST 200902CV 00000299 0.96 75.6 6.1

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000195 52.1 151.9
CV-BENTOMAT ST 200902CV 00000224 44.9 151.9
CV-BENTOMAT ST 200902CV 00000268 26.7 302.5
CV-BENTOMAT ST 200902CV 00000284 37.7 302.5
CV-BENTOMAT ST 200902CV 00000299 29.3 302.5



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675901  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

889280A 8.9 27.0 16.0
889280B 9.7 26.0 15.8
899889B 8.9 27.0 15.8



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675901 was manufactured  
with geotextiles which were tested with the following results. 

Certifications from our suppliers are on file at our production facility. 
An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 

BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010506736 3.5 155.2
PPX 82TEX 2010654854 3.4 162.5
PPX 82TEX 2010910916 3.2 169.8
PPX 82TEX 2010980797 3.5 190.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010915228 8.5 56.9
PPX 650 2010965934 7.1 50.9
PPX 650 2010965952 7.4 56.6
PPX 650 2010965962 7.8 63.6
PPX 650 2010966022 7.0 61.4
PPX 650 2010966036 8.0 82.5



 
 

 
 

ORDER NUMBERS: 024675902, 024675903, 024675904, 024675905 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/9/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBERS: 024675902, 024675903, 024675904, 024675905 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/08/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Numbers: 024675902, 024675903, 024675904, 024675905

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675902 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675902 CV-BENTOMAT ST 200902CV 00000039 150 15 2250 2858
024675902 CV-BENTOMAT ST 200902CV 00000053 150 15 2250 2850
024675904 CV-BENTOMAT ST 200902CV 00000058 150 15 2250 2864
024675902 CV-BENTOMAT ST 200902CV 00000059 150 15 2250 2854
024675905 CV-BENTOMAT ST 200902CV 00000060 150 15 2250 2856
024675902 CV-BENTOMAT ST 200902CV 00000061 150 15 2250 2892
024675904 CV-BENTOMAT ST 200902CV 00000065 150 15 2250 2864
024675902 CV-BENTOMAT ST 200902CV 00000066 150 15 2250 2874
024675905 CV-BENTOMAT ST 200902CV 00000067 150 15 2250 2868
024675902 CV-BENTOMAT ST 200902CV 00000072 150 15 2250 2788
024675905 CV-BENTOMAT ST 200902CV 00000075 150 15 2250 2822
024675902 CV-BENTOMAT ST 200902CV 00000089 150 15 2250 2788
024675904 CV-BENTOMAT ST 200902CV 00000091 150 15 2250 2774
024675905 CV-BENTOMAT ST 200902CV 00000092 150 15 2250 2768
024675904 CV-BENTOMAT ST 200902CV 00000093 150 15 2250 2756
024675904 CV-BENTOMAT ST 200902CV 00000094 150 15 2250 2750
024675904 CV-BENTOMAT ST 200902CV 00000095 150 15 2250 2764
024675904 CV-BENTOMAT ST 200902CV 00000098 150 15 2250 2756
024675904 CV-BENTOMAT ST 200902CV 00000099 150 15 2250 2736
024675902 CV-BENTOMAT ST 200902CV 00000100 150 15 2250 2668
024675905 CV-BENTOMAT ST 200902CV 00000101 150 15 2250 2820
024675902 CV-BENTOMAT ST 200902CV 00000102 150 15 2250 2830
024675904 CV-BENTOMAT ST 200902CV 00000104 150 15 2250 2930
024675903 CV-BENTOMAT ST 200902CV 00000105 150 15 2250 2802
024675904 CV-BENTOMAT ST 200902CV 00000106 150 15 2250 2760
024675902 CV-BENTOMAT ST 200902CV 00000113 150 15 2250 2804
024675903 CV-BENTOMAT ST 200902CV 00000117 150 15 2250 2774



Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675904 CV-BENTOMAT ST 200902CV 00000156 150 15 2250 2766
024675905 CV-BENTOMAT ST 200902CV 00000163 150 15 2250 2724
024675904 CV-BENTOMAT ST 200902CV 00000164 150 15 2250 2758
024675904 CV-BENTOMAT ST 200902CV 00000166 150 15 2250 2770
024675905 CV-BENTOMAT ST 200902CV 00000168 150 15 2250 2768
024675905 CV-BENTOMAT ST 200902CV 00000172 150 15 2250 2790
024675903 CV-BENTOMAT ST 200902CV 00000189 150 15 2250 2776
024675903 CV-BENTOMAT ST 200902CV 00000198 150 15 2250 2754
024675903 CV-BENTOMAT ST 200902CV 00000200 150 15 2250 2728
024675903 CV-BENTOMAT ST 200902CV 00000202 150 15 2250 2836
024675904 CV-BENTOMAT ST 200902CV 00000205 150 15 2250 2762
024675904 CV-BENTOMAT ST 200902CV 00000208 150 15 2250 2772
024675903 CV-BENTOMAT ST 200902CV 00000211 150 15 2250 2740
024675905 CV-BENTOMAT ST 200902CV 00000219 150 15 2250 2774
024675903 CV-BENTOMAT ST 200902CV 00000238 150 15 2250 2758
024675903 CV-BENTOMAT ST 200902CV 00000247 150 15 2250 2732
024675905 CV-BENTOMAT ST 200902CV 00000258 150 15 2250 2732
024675905 CV-BENTOMAT ST 200902CV 00000260 150 15 2250 2740
024675905 CV-BENTOMAT ST 200902CV 00000261 150 15 2250 2756
024675902 CV-BENTOMAT ST 200902CV 00000271 150 15 2250 2746
024675903 CV-BENTOMAT ST 200902CV 00000272 150 15 2250 2746
024675905 CV-BENTOMAT ST 200902CV 00000273 150 15 2250 2744
024675903 CV-BENTOMAT ST 200902CV 00000274 141 15 2115 2578
024675902 CV-BENTOMAT ST 200902CV 00000276 150 15 2250 2868
024675902 CV-BENTOMAT ST 200902CV 00000278 150 15 2250 2702
024675902 CV-BENTOMAT ST 200902CV 00000279 150 15 2250 2702
024675902 CV-BENTOMAT ST 200902CV 00000280 150 15 2250 2708
024675903 CV-BENTOMAT ST 200902CV 00000285 150 15 2250 2678
024675903 CV-BENTOMAT ST 200902CV 00000286 150 15 2250 2674
024675903 CV-BENTOMAT ST 200902CV 00000287 150 15 2250 2670
024675902 CV-BENTOMAT ST 200902CV 00000290 150 15 2250 2682
024675905 CV-BENTOMAT ST 200902CV 00000291 150 15 2250 2700



Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675903 CV-BENTOMAT ST 200902CV 00000293 150 15 2250 2670
024675905 CV-BENTOMAT ST 200902CV 00000294 150 15 2250 2674
024675902 CV-BENTOMAT ST 200902CV 00000299 150 15 2250 2790
024675905 CV-BENTOMAT ST 200902CV 00000300 150 15 2250 2766
024675903 CV-BENTOMAT ST 200902CV 00000302 150 15 2250 2740
024675904 CV-BENTOMAT ST 200902CV 00000303 150 15 2250 2766
024675904 CV-BENTOMAT ST 200902CV 00000305 150 15 2250 2710
024675903 CV-BENTOMAT ST 200902CV 00000307 150 15 2250 2736
024675905 CV-BENTOMAT ST 200902CV 00000308 150 15 2250 2726

Totals: 10191 1020 152865 188082
Total Number of Rolls Certified: 68



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675902 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000039 00000031 2010965929 2010971500 899885A
200902CV 00000053 00000045 2010965956 2010747344 899885A
200902CV 00000058 00000045 2010915238 2010747344 899885A
200902CV 00000059 00000045 2010915238 2010747344 899885A
200902CV 00000060 00000045 2010915238 2010747344 899885A
200902CV 00000061 00000061 2010915238 2010747344 899885A
200902CV 00000065 00000061 2010966054 2010747344 899885B
200902CV 00000066 00000061 2010966054 2010747344 899885B
200902CV 00000067 00000061 2010966054 2010747344 899885B
200902CV 00000072 00000061 2010915235 2010747344 899885B
200902CV 00000075 00000061 2010915235 2010725157 899885B
200902CV 00000089 00000076 2010915234 2010725157 899885B
200902CV 00000091 00000090 2010915234 2010725157 899885B
200902CV 00000092 00000090 2010915234 2010725157 899885B
200902CV 00000093 00000090 2010915230 2010725157 899885B
200902CV 00000094 00000090 2010915230 2010725157 899885B
200902CV 00000095 00000090 2010915230 2010725157 899885B
200902CV 00000098 00000090 2010915230 2010725157 899885B
200902CV 00000099 00000090 2010915230 2010725157 899885B
200902CV 00000100 00000090 2010915239 2010725157 899885B
200902CV 00000101 00000090 2010915239 2010725157 899885B
200902CV 00000102 00000090 2010915239 2010725157 899885B
200902CV 00000104 00000090 2010915239 2010725157 899885B
200902CV 00000105 00000105 2010915239 2010725157 899885B
200902CV 00000106 00000105 2010915239 2010725157 899885B
200902CV 00000113 00000105 2010915233 2010823577 899885B
200902CV 00000117 00000105 2010965954 2010823577 899889A
200902CV 00000156 00000149 2010905928 2010700157 899889A
200902CV 00000163 00000149 2010966024 2010700157 899889A



GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000164 00000149 2010966024 2010700157 899889A
200902CV 00000166 00000165 2010966024 2010910913 899889B
200902CV 00000168 00000165 2010905874 2010910913 899889B
200902CV 00000172 00000165 2010905874 2010910913 899889B
200902CV 00000189 00000180 2010946028 2010910913 899889B
200902CV 00000198 00000195 2010965953 2010506736 899889B
200902CV 00000200 00000195 2010965953 2010506736 899889B
200902CV 00000202 00000195 2010965934 2010506736 899889B
200902CV 00000205 00000195 2010965934 2010506736 899889B
200902CV 00000208 00000195 2010965951 2010506736 899889B
200902CV 00000211 00000210 2010965951 2010506736 899889B
200902CV 00000219 00000210 2010966023 2010506736 889280A
200902CV 00000238 00000224 2010915228 2010654854 889280A
200902CV 00000247 00000239 2010965933 2010637287 889280A
200902CV 00000258 00000254 2010966034 2010637287 889280A
200902CV 00000260 00000254 2010966034 2010637287 889280A
200902CV 00000261 00000254 2010966034 2010637287 889280A
200902CV 00000271 00000268 2010966032 2010637287 889280B
200902CV 00000272 00000268 2010966032 2010637287 889280B
200902CV 00000273 00000268 2010966032 2010637287 889280B
200902CV 00000274 00000268 2010966032 2010637287 889280B
200902CV 00000276 00000268 2010966032 2010980797 889280B
200902CV 00000278 00000268 2010966032 2010980797 889280B
200902CV 00000279 00000268 2010965952 2010980797 889280B
200902CV 00000280 00000268 2010965952 2010980797 889280B
200902CV 00000285 00000284 2010965952 2010980797 889280B
200902CV 00000286 00000284 2010965962 2010980797 889280B
200902CV 00000287 00000284 2010965962 2010980797 889280B
200902CV 00000290 00000284 2010965962 2010980797 889280B
200902CV 00000291 00000284 2010965962 2010980797 889280B
200902CV 00000293 00000284 2010966022 2010980797 889280B
200902CV 00000294 00000284 2010966022 2010980797 889280B
200902CV 00000299 00000299 2010966036 2010910916 889280B
200902CV 00000300 00000299 2010966036 2010910916 889280B
200902CV 00000302 00000299 2010966036 2010910916 889280B



GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000303 00000299 2010966036 2010910916 889280B
200902CV 00000305 00000299 2010966036 2010910916 889280B
200902CV 00000307 00000299 2010965930 2010910916 889280B
200902CV 00000308 00000299 2010965930 2010910916 889280B



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675902 have been tested in our production facility lab.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000031 0.95 48.5 9.8
CV-BENTOMAT ST 200902CV 00000045 0.96 48.5 8
CV-BENTOMAT ST 200902CV 00000061 0.98 48.5 8.7
CV-BENTOMAT ST 200902CV 00000076 0.94 48.5 7.4
CV-BENTOMAT ST 200902CV 00000090 0.84 74.6 7.2
CV-BENTOMAT ST 200902CV 00000105 0.93 74.6 6.1
CV-BENTOMAT ST 200902CV 00000149 0.94 74.6 11.1
CV-BENTOMAT ST 200902CV 00000165 0.97 74.6 9.6
CV-BENTOMAT ST 200902CV 00000180 0.96 38.0 13.6
CV-BENTOMAT ST 200902CV 00000195 0.96 38.0 10.8
CV-BENTOMAT ST 200902CV 00000210 0.98 74.6 8.9
CV-BENTOMAT ST 200902CV 00000224 0.92 38.0 9.1
CV-BENTOMAT ST 200902CV 00000239 0.86 38.0 7.7
CV-BENTOMAT ST 200902CV 00000254 0.96 38.0 6.6
CV-BENTOMAT ST 200902CV 00000268 0.93 75.6 5.2
CV-BENTOMAT ST 200902CV 00000284 0.94 75.6 7
CV-BENTOMAT ST 200902CV 00000299 0.96 75.6 6.1

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000031 47.9 194.0
CV-BENTOMAT ST 200902CV 00000045 39.5 194.0
CV-BENTOMAT ST 200902CV 00000061 42.1 194.0
CV-BENTOMAT ST 200902CV 00000076 36.2 194.0
CV-BENTOMAT ST 200902CV 00000090 34.3 298.2
CV-BENTOMAT ST 200902CV 00000105 30.8 298.2
CV-BENTOMAT ST 200902CV 00000149 55.2 298.2
CV-BENTOMAT ST 200902CV 00000165 46.3 298.2
CV-BENTOMAT ST 200902CV 00000180 72.7 151.9



ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  

CV-BENTOMAT ST 200902CV 00000195 52.1 151.9
CV-BENTOMAT ST 200902CV 00000210 42.3 151.9
CV-BENTOMAT ST 200902CV 00000224 44.9 151.9
CV-BENTOMAT ST 200902CV 00000239 38.8 151.9
CV-BENTOMAT ST 200902CV 00000254 33.7 151.9
CV-BENTOMAT ST 200902CV 00000268 26.7 302.5
CV-BENTOMAT ST 200902CV 00000284 37.7 302.5
CV-BENTOMAT ST 200902CV 00000299 29.3 302.5



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675902  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

889280A 8.9 27.0 16.0
889280B 9.7 26.0 15.8
899885A 9.1 26.0 16.0
899885B 9.6 27.0 15.8
899889A 9.1 26.0 16.0
899889B 8.9 27.0 15.8



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675902 was manufactured  
with geotextiles which were tested with the following results. 
BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010506736 3.5 155.2
PPX 82TEX 2010637287 3.4 138.6
PPX 82TEX 2010654854 3.4 162.5
PPX 82TEX 2010700157 3.4 162.9
PPX 82TEX 2010725157 3.3 174.8
PPX 82TEX 2010747344 3.5 150.0
PPX 82TEX 2010823577 3.6 165.1
PPX 82TEX 2010910913 3.2 169.8
PPX 82TEX 2010910916 3.2 169.8
PPX 82TEX 2010971500 3.5 185.9
PPX 82TEX 2010980797 3.5 190.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010905874 8.4 71.9
PPX 650 2010905928 7.8 74.1
PPX 650 2010915228 8.5 56.9
PPX 650 2010915230 8.5 56.9
PPX 650 2010915233 8.0 51.8
PPX 650 2010915234 8.0 51.8
PPX 650 2010915235 7.3 46.7
PPX 650 2010915238 7.3 46.7
PPX 650 2010915239 7.9 54.8
PPX 650 2010946028 7.7 63.4
PPX 650 2010965929 7.7 63.4
PPX 650 2010965930 7.7 63.4
PPX 650 2010965933 7.7 63.4
PPX 650 2010965934 7.1 50.9
PPX 650 2010965951 7.4 56.6



Certifications from our suppliers are on file at our production facility. 
An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 

PPX 650 2010965952 7.4 56.6
PPX 650 2010965953 7.4 56.6
PPX 650 2010965954 7.8 62.9
PPX 650 2010965956 7.8 62.9
PPX 650 2010965962 7.8 63.6
PPX 650 2010966022 7.0 61.4
PPX 650 2010966023 7.0 61.4
PPX 650 2010966024 7.5 64.0
PPX 650 2010966032 7.2 79.4
PPX 650 2010966034 7.2 79.4
PPX 650 2010966036 8.0 82.5
PPX 650 2010966054 8.2 95.4



 
 

 
 

ORDER NUMBERS: 024675906, 024675907, 024675908, 024675909, 024675910 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/12/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBERS: 024675906, 024675907, 024675908, 024675909, 024675910 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/09/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Numbers: 024675906, 024675907, 024675908, 024675909, 024675910 

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675906 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675908 CV-BENTOMAT ST 200902CV 00000038 150 15 2250 2850
024675908 CV-BENTOMAT ST 200902CV 00000057 150 15 2250 2966
024675908 CV-BENTOMAT ST 200902CV 00000064 150 15 2250 2856
024675908 CV-BENTOMAT ST 200902CV 00000068 150 15 2250 2846
024675908 CV-BENTOMAT ST 200902CV 00000083 150 15 2250 2750
024675908 CV-BENTOMAT ST 200902CV 00000084 150 15 2250 2788
024675908 CV-BENTOMAT ST 200902CV 00000086 150 15 2250 2776
024675908 CV-BENTOMAT ST 200902CV 00000088 150 15 2250 2766
024675907 CV-BENTOMAT ST 200902CV 00000125 150 15 2250 2778
024675907 CV-BENTOMAT ST 200902CV 00000134 150 15 2250 2870
024675907 CV-BENTOMAT ST 200902CV 00000146 150 15 2250 2784
024675910 CV-BENTOMAT ST 200902CV 00000147 150 15 2250 2810
024675910 CV-BENTOMAT ST 200902CV 00000148 150 15 2250 2758
024675907 CV-BENTOMAT ST 200902CV 00000149 150 15 2250 2832
024675906 CV-BENTOMAT ST 200902CV 00000151 150 15 2250 2800
024675907 CV-BENTOMAT ST 200902CV 00000152 150 15 2250 2770
024675906 CV-BENTOMAT ST 200902CV 00000155 150 15 2250 2914
024675909 CV-BENTOMAT ST 200902CV 00000157 150 15 2250 2746
024675908 CV-BENTOMAT ST 200902CV 00000158 150 15 2250 2728
024675910 CV-BENTOMAT ST 200902CV 00000160 150 15 2250 2744
024675910 CV-BENTOMAT ST 200902CV 00000161 150 15 2250 2754
024675910 CV-BENTOMAT ST 200902CV 00000162 150 15 2250 2742
024675910 CV-BENTOMAT ST 200902CV 00000165 150 15 2250 2814
024675907 CV-BENTOMAT ST 200902CV 00000169 150 15 2250 2772
024675907 CV-BENTOMAT ST 200902CV 00000170 150 15 2250 2776
024675907 CV-BENTOMAT ST 200902CV 00000171 150 15 2250 2786
024675910 CV-BENTOMAT ST 200902CV 00000174 150 15 2250 2788



Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675907 CV-BENTOMAT ST 200902CV 00000175 150 15 2250 2766
024675910 CV-BENTOMAT ST 200902CV 00000176 150 15 2250 2798
024675910 CV-BENTOMAT ST 200902CV 00000177 150 15 2250 2768
024675907 CV-BENTOMAT ST 200902CV 00000178 150 15 2250 2754
024675906 CV-BENTOMAT ST 200902CV 00000179 150 15 2250 2930
024675909 CV-BENTOMAT ST 200902CV 00000180 150 15 2250 2842
024675910 CV-BENTOMAT ST 200902CV 00000181 150 15 2250 2774
024675910 CV-BENTOMAT ST 200902CV 00000182 150 15 2250 2772
024675907 CV-BENTOMAT ST 200902CV 00000183 150 15 2250 2782
024675908 CV-BENTOMAT ST 200902CV 00000184 150 15 2250 2766
024675910 CV-BENTOMAT ST 200902CV 00000185 150 15 2250 2770
024675907 CV-BENTOMAT ST 200902CV 00000186 150 15 2250 2760
024675910 CV-BENTOMAT ST 200902CV 00000187 150 15 2250 2752
024675910 CV-BENTOMAT ST 200902CV 00000188 150 15 2250 2766
024675910 CV-BENTOMAT ST 200902CV 00000190 150 15 2250 2774
024675906 CV-BENTOMAT ST 200902CV 00000193 150 15 2250 2782
024675907 CV-BENTOMAT ST 200902CV 00000194 150 15 2250 2776
024675907 CV-BENTOMAT ST 200902CV 00000196 150 15 2250 2774
024675910 CV-BENTOMAT ST 200902CV 00000197 150 15 2250 2766
024675910 CV-BENTOMAT ST 200902CV 00000199 150 15 2250 2778
024675907 CV-BENTOMAT ST 200902CV 00000203 150 15 2250 2754
024675907 CV-BENTOMAT ST 200902CV 00000204 150 15 2250 2756
024675908 CV-BENTOMAT ST 200902CV 00000209 150 15 2250 2762
024675906 CV-BENTOMAT ST 200902CV 00000210 150 15 2250 2790
024675907 CV-BENTOMAT ST 200902CV 00000212 150 15 2250 2730
024675906 CV-BENTOMAT ST 200902CV 00000213 150 15 2250 2764
024675906 CV-BENTOMAT ST 200902CV 00000214 150 15 2250 2754
024675909 CV-BENTOMAT ST 200902CV 00000215 150 15 2250 2762
024675906 CV-BENTOMAT ST 200902CV 00000218 150 15 2250 2750
024675906 CV-BENTOMAT ST 200902CV 00000221 150 15 2250 2766
024675909 CV-BENTOMAT ST 200902CV 00000222 150 15 2250 2768
024675908 CV-BENTOMAT ST 200902CV 00000223 150 15 2250 2710



Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675906 CV-BENTOMAT ST 200902CV 00000225 150 15 2250 2754
024675906 CV-BENTOMAT ST 200902CV 00000227 150 15 2250 2778
024675906 CV-BENTOMAT ST 200902CV 00000228 150 15 2250 2752
024675909 CV-BENTOMAT ST 200902CV 00000232 150 15 2250 2756
024675909 CV-BENTOMAT ST 200902CV 00000233 150 15 2250 2744
024675909 CV-BENTOMAT ST 200902CV 00000234 150 15 2250 2748
024675909 CV-BENTOMAT ST 200902CV 00000235 150 15 2250 2750
024675906 CV-BENTOMAT ST 200902CV 00000236 150 15 2250 2622
024675906 CV-BENTOMAT ST 200902CV 00000240 150 15 2250 2750
024675908 CV-BENTOMAT ST 200902CV 00000242 150 15 2250 2740
024675908 CV-BENTOMAT ST 200902CV 00000243 150 15 2250 2732
024675909 CV-BENTOMAT ST 200902CV 00000244 150 15 2250 2744
024675909 CV-BENTOMAT ST 200902CV 00000246 150 15 2250 2736
024675906 CV-BENTOMAT ST 200902CV 00000249 150 15 2250 2730
024675909 CV-BENTOMAT ST 200902CV 00000250 150 15 2250 2746
024675908 CV-BENTOMAT ST 200902CV 00000251 150 15 2250 2772
024675909 CV-BENTOMAT ST 200902CV 00000252 150 15 2250 2780
024675908 CV-BENTOMAT ST 200902CV 00000253 150 15 2250 2782
024675906 CV-BENTOMAT ST 200902CV 00000254 150 15 2250 2794
024675909 CV-BENTOMAT ST 200902CV 00000256 150 15 2250 2766
024675909 CV-BENTOMAT ST 200902CV 00000257 150 15 2250 2760
024675909 CV-BENTOMAT ST 200902CV 00000259 150 15 2250 2744
024675909 CV-BENTOMAT ST 200902CV 00000262 150 15 2250 2738
024675906 CV-BENTOMAT ST 200902CV 00000263 150 15 2250 2732
024675909 CV-BENTOMAT ST 200902CV 00000269 150 15 2250 2744
024675908 CV-BENTOMAT ST 200902CV 00000270 150 15 2250 2728

Totals: 12750 1275 191250 235702
Total Number of Rolls Certified: 85



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675906 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000038 00000031 2010965929 2010971500 899885A
200902CV 00000057 00000045 2010915238 2010747344 899885A
200902CV 00000064 00000061 2010966054 2010747344 899885A
200902CV 00000068 00000061 2010966054 2010747344 899885B
200902CV 00000083 00000076 2010915237 2010725157 899885B
200902CV 00000084 00000076 2010915237 2010725157 899885B
200902CV 00000086 00000076 2010915234 2010725157 899885B
200902CV 00000088 00000076 2010915234 2010725157 899885B
200902CV 00000125 00000120 2010905934 2010823577 899889A
200902CV 00000134 00000134 2010915236 2010823577 899889A
200902CV 00000146 00000134 2010966031 2010700157 899889A
200902CV 00000147 00000134 2010966031 2010700157 899889A
200902CV 00000148 00000134 2010966031 2010700157 899889A
200902CV 00000149 00000149 2010966031 2010700157 899889A
200902CV 00000151 00000149 2010905928 2010700157 899889A
200902CV 00000152 00000149 2010905928 2010700157 899889A
200902CV 00000155 00000149 2010905928 2010700157 899889A
200902CV 00000157 00000149 2010905928 2010700157 899889A
200902CV 00000158 00000149 2010905928 2010700157 899889A
200902CV 00000160 00000149 2010966024 2010700157 899889A
200902CV 00000161 00000149 2010966024 2010700157 899889A
200902CV 00000162 00000149 2010966024 2010700157 899889A
200902CV 00000165 00000165 2010966024 2010700157 899889A
200902CV 00000169 00000165 2010905874 2010910913 899889B
200902CV 00000170 00000165 2010905874 2010910913 899889B
200902CV 00000171 00000165 2010905874 2010910913 899889B
200902CV 00000174 00000165 2010905874 2010910913 899889B
200902CV 00000175 00000165 2010966028 2010910913 899889B
200902CV 00000176 00000165 2010966028 2010910913 899889B



GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000177 00000165 2010966028 2010910913 899889B
200902CV 00000178 00000165 2010966028 2010910913 899889B
200902CV 00000179 00000165 2010966028 2010910913 899889B
200902CV 00000180 00000180 2010966028 2010910913 899889B
200902CV 00000181 00000180 2010915229 2010910913 899889B
200902CV 00000182 00000180 2010915229 2010910913 899889B
200902CV 00000183 00000180 2010915229 2010910913 899889B
200902CV 00000184 00000180 2010915229 2010910913 899889B
200902CV 00000185 00000180 2010915229 2010910913 899889B
200902CV 00000186 00000180 2010915229 2010910913 899889B
200902CV 00000187 00000180 2010915229 2010910913 899889B
200902CV 00000188 00000180 2010915229 2010910913 899889B
200902CV 00000190 00000180 2010946028 2010910913 899889B
200902CV 00000193 00000180 2010946028 2010910913 899889B
200902CV 00000194 00000180 2010946028 2010910913 899889B
200902CV 00000196 00000195 2010965953 2010506736 899889B
200902CV 00000197 00000195 2010965953 2010506736 899889B
200902CV 00000199 00000195 2010965953 2010506736 899889B
200902CV 00000203 00000195 2010965934 2010506736 899889B
200902CV 00000204 00000195 2010965934 2010506736 899889B
200902CV 00000209 00000195 2010965951 2010506736 899889B
200902CV 00000210 00000210 2010965951 2010506736 899889B
200902CV 00000212 00000210 2010965951 2010506736 899889B
200902CV 00000213 00000210 2010965951 2010506736 899889B
200902CV 00000214 00000210 2010965951 2010506736 899889B
200902CV 00000215 00000210 2010966023 2010506736 899889B
200902CV 00000218 00000210 2010966023 2010506736 889280A
200902CV 00000221 00000210 2010915232 2010654854 889280A
200902CV 00000222 00000210 2010915232 2010654854 889280A
200902CV 00000223 00000210 2010915232 2010654854 889280A
200902CV 00000225 00000224 2010915232 2010654854 889280A
200902CV 00000227 00000224 2010915232 2010654854 889280A
200902CV 00000228 00000224 2010915232 2010654854 889280A
200902CV 00000232 00000224 2010965941 2010654854 889280A
200902CV 00000233 00000224 2010965941 2010654854 889280A



GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000234 00000224 2010965941 2010654854 889280A
200902CV 00000235 00000224 2010965941 2010654854 889280A
200902CV 00000236 00000224 2010915228 2010654854 889280A
200902CV 00000240 00000239 2010915228 2010654854 889280A
200902CV 00000242 00000239 2010915228 2010654854 889280A
200902CV 00000243 00000239 2010915228 2010654854 889280A
200902CV 00000244 00000239 2010965933 2010654854 889280A
200902CV 00000246 00000239 2010965933 2010637287 889280A
200902CV 00000249 00000239 2010965933 2010637287 889280A
200902CV 00000250 00000239 2010965933 2010637287 889280A
200902CV 00000251 00000239 2010965959 2010637287 889280A
200902CV 00000252 00000239 2010965959 2010637287 889280A
200902CV 00000253 00000239 2010965959 2010637287 889280A
200902CV 00000254 00000254 2010965959 2010637287 889280A
200902CV 00000256 00000254 2010965959 2010637287 889280A
200902CV 00000257 00000254 2010965959 2010637287 889280A
200902CV 00000259 00000254 2010966034 2010637287 889280A
200902CV 00000262 00000254 2010966034 2010637287 889280A
200902CV 00000263 00000254 2010966034 2010637287 889280A
200902CV 00000269 00000268 2010966039 2010637287 889280B
200902CV 00000270 00000268 2010966039 2010637287 889280B



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675906 have been tested in our production facility lab.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000031 0.95 48.5 9.8
CV-BENTOMAT ST 200902CV 00000045 0.96 48.5 8
CV-BENTOMAT ST 200902CV 00000061 0.98 48.5 8.7
CV-BENTOMAT ST 200902CV 00000076 0.94 48.5 7.4
CV-BENTOMAT ST 200902CV 00000120 0.98 74.6 7.2
CV-BENTOMAT ST 200902CV 00000134 0.97 74.6 10.2
CV-BENTOMAT ST 200902CV 00000149 0.94 74.6 11.1
CV-BENTOMAT ST 200902CV 00000165 0.97 74.6 9.6
CV-BENTOMAT ST 200902CV 00000180 0.96 38.0 13.6
CV-BENTOMAT ST 200902CV 00000195 0.96 38.0 10.8
CV-BENTOMAT ST 200902CV 00000210 0.98 74.6 8.9
CV-BENTOMAT ST 200902CV 00000224 0.92 38.0 9.1
CV-BENTOMAT ST 200902CV 00000239 0.86 38.0 7.7
CV-BENTOMAT ST 200902CV 00000254 0.96 38.0 6.6
CV-BENTOMAT ST 200902CV 00000268 0.93 75.6 5.2

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000031 47.9 194.0
CV-BENTOMAT ST 200902CV 00000045 39.5 194.0
CV-BENTOMAT ST 200902CV 00000061 42.1 194.0
CV-BENTOMAT ST 200902CV 00000076 36.2 194.0
CV-BENTOMAT ST 200902CV 00000120 36.0 298.2
CV-BENTOMAT ST 200902CV 00000134 49.9 298.2
CV-BENTOMAT ST 200902CV 00000149 55.2 298.2
CV-BENTOMAT ST 200902CV 00000165 46.3 298.2
CV-BENTOMAT ST 200902CV 00000180 72.7 151.9
CV-BENTOMAT ST 200902CV 00000195 52.1 151.9
CV-BENTOMAT ST 200902CV 00000210 42.3 151.9



ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  

CV-BENTOMAT ST 200902CV 00000224 44.9 151.9
CV-BENTOMAT ST 200902CV 00000239 38.8 151.9
CV-BENTOMAT ST 200902CV 00000254 33.7 151.9
CV-BENTOMAT ST 200902CV 00000268 26.7 302.5



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675906  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

889280A 8.9 27.0 16.0
889280B 9.7 26.0 15.8
899885A 9.1 26.0 16.0
899885B 9.6 27.0 15.8
899889A 9.1 26.0 16.0
899889B 8.9 27.0 15.8



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675906 was manufactured  
with geotextiles which were tested with the following results. 
BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010506736 3.5 155.2
PPX 82TEX 2010637287 3.4 138.6
PPX 82TEX 2010654854 3.4 162.5
PPX 82TEX 2010700157 3.4 162.9
PPX 82TEX 2010725157 3.3 174.8
PPX 82TEX 2010747344 3.5 150.0
PPX 82TEX 2010823577 3.6 165.1
PPX 82TEX 2010910913 3.2 169.8
PPX 82TEX 2010971500 3.5 185.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010905874 8.4 71.9
PPX 650 2010905928 7.8 74.1
PPX 650 2010905934 7.3 51.8
PPX 650 2010915228 8.5 56.9
PPX 650 2010915229 8.5 56.9
PPX 650 2010915232 8.0 51.8
PPX 650 2010915234 8.0 51.8
PPX 650 2010915236 7.3 46.7
PPX 650 2010915237 7.3 46.7
PPX 650 2010915238 7.3 46.7
PPX 650 2010946028 7.7 63.4
PPX 650 2010965929 7.7 63.4
PPX 650 2010965933 7.7 63.4
PPX 650 2010965934 7.1 50.9
PPX 650 2010965941 6.8 50.1
PPX 650 2010965951 7.4 56.6
PPX 650 2010965953 7.4 56.6



Certifications from our suppliers are on file at our production facility. 
An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 

PPX 650 2010965959 7.4 54.4
PPX 650 2010966023 7.0 61.4
PPX 650 2010966024 7.5 64.0
PPX 650 2010966028 8.0 65.6
PPX 650 2010966031 8.0 65.6
PPX 650 2010966034 7.2 79.4
PPX 650 2010966039 8.0 82.5
PPX 650 2010966054 8.2 95.4



 
 

 
 

ORDER NUMBERS: 024675911, 024675913 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/12/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBERS: 024675911, 024675913 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/12/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Numbers: 024675911, 024675913

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675911 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675913 CV-BENTOMAT ST 200902CV 00000045 150 15 2250 2880
024675911 CV-BENTOMAT ST 200902CV 00000090 150 15 2250 2764
024675913 CV-BENTOMAT ST 200902CV 00000111 150 15 2250 2776
024675913 CV-BENTOMAT ST 200902CV 00000114 150 15 2250 2752
024675911 CV-BENTOMAT ST 200902CV 00000120 150 15 2250 2886
024675911 CV-BENTOMAT ST 200902CV 00000124 150 15 2250 2800
024675911 CV-BENTOMAT ST 200902CV 00000133 150 15 2250 2994
024675913 CV-BENTOMAT ST 200902CV 00000136 150 15 2250 2794
024675911 CV-BENTOMAT ST 200902CV 00000142 150 15 2250 2790
024675911 CV-BENTOMAT ST 200902CV 00000153 150 15 2250 2754
024675911 CV-BENTOMAT ST 200902CV 00000159 150 15 2250 2740
024675911 CV-BENTOMAT ST 200902CV 00000173 150 15 2250 2768
024675913 CV-BENTOMAT ST 200902CV 00000201 150 15 2250 2876
024675913 CV-BENTOMAT ST 200902CV 00000206 150 15 2250 2754
024675913 CV-BENTOMAT ST 200902CV 00000217 150 15 2250 2790
024675911 CV-BENTOMAT ST 200902CV 00000220 150 15 2250 2780
024675913 CV-BENTOMAT ST 200902CV 00000224 150 15 2250 2746
024675913 CV-BENTOMAT ST 200902CV 00000226 150 15 2250 2758
024675913 CV-BENTOMAT ST 200902CV 00000229 150 15 2250 2754
024675911 CV-BENTOMAT ST 200902CV 00000230 150 15 2250 2744
024675911 CV-BENTOMAT ST 200902CV 00000231 150 15 2250 2764
024675911 CV-BENTOMAT ST 200902CV 00000239 150 15 2250 2758
024675913 CV-BENTOMAT ST 200902CV 00000241 150 15 2250 2732
024675913 CV-BENTOMAT ST 200902CV 00000245 150 15 2250 2746
024675911 CV-BENTOMAT ST 200902CV 00000248 150 15 2250 2754
024675911 CV-BENTOMAT ST 200902CV 00000255 150 15 2250 2752
024675911 CV-BENTOMAT ST 200902CV 00000264 150 15 2250 2774



Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675911 CV-BENTOMAT ST 200902CV 00000265 150 15 2250 2730
024675913 CV-BENTOMAT ST 200902CV 00000266 150 15 2250 2770
024675911 CV-BENTOMAT ST 200902CV 00000267 150 15 2250 2768
024675913 CV-BENTOMAT ST 200902CV 00000268 150 15 2250 2742
024675913 CV-BENTOMAT ST 200902CV 00000277 150 15 2250 2738

Totals: 4800 480 72000 88928
Total Number of Rolls Certified: 32



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675911 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000045 00000045 2010905941 2010971500 899885A
200902CV 00000090 00000090 2010915234 2010725157 899885B
200902CV 00000111 00000105 2010915233 2010823577 899885B
200902CV 00000114 00000105 2010915233 2010823577 899885B
200902CV 00000120 00000120 2010965954 2010823577 899889A
200902CV 00000124 00000120 2010905934 2010823577 899889A
200902CV 00000133 00000120 2010915236 2010823577 899889A
200902CV 00000136 00000134 2010915236 2010700157 899889A
200902CV 00000142 00000134 2010915231 2010700157 899889A
200902CV 00000153 00000149 2010905928 2010700157 899889A
200902CV 00000159 00000149 2010905928 2010700157 899889A
200902CV 00000173 00000165 2010905874 2010910913 899889B
200902CV 00000201 00000195 2010965934 2010506736 899889B
200902CV 00000206 00000195 2010965934 2010506736 899889B
200902CV 00000217 00000210 2010966023 2010506736 889280A
200902CV 00000220 00000210 2010966023 2010506736 889280A
200902CV 00000224 00000224 2010915232 2010654854 889280A
200902CV 00000226 00000224 2010915232 2010654854 889280A
200902CV 00000229 00000224 2010915232 2010654854 889280A
200902CV 00000230 00000224 2010965941 2010654854 889280A
200902CV 00000231 00000224 2010965941 2010654854 889280A
200902CV 00000239 00000239 2010915228 2010654854 889280A
200902CV 00000241 00000239 2010915228 2010654854 889280A
200902CV 00000245 00000239 2010965933 2010637287 889280A
200902CV 00000248 00000239 2010965933 2010637287 889280A
200902CV 00000255 00000254 2010965959 2010637287 889280A
200902CV 00000264 00000254 2010966034 2010637287 889280A
200902CV 00000265 00000254 2010966039 2010637287 889280A
200902CV 00000266 00000254 2010966039 2010637287 889280A



GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000267 00000254 2010966039 2010637287 889280B
200902CV 00000268 00000268 2010966039 2010637287 889280B
200902CV 00000277 00000268 2010966032 2010980797 889280B



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675911 have been tested in our production facility lab.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000045 0.96 48.5 8
CV-BENTOMAT ST 200902CV 00000090 0.84 74.6 7.2
CV-BENTOMAT ST 200902CV 00000105 0.93 74.6 6.1
CV-BENTOMAT ST 200902CV 00000120 0.98 74.6 7.2
CV-BENTOMAT ST 200902CV 00000134 0.97 74.6 10.2
CV-BENTOMAT ST 200902CV 00000149 0.94 74.6 11.1
CV-BENTOMAT ST 200902CV 00000165 0.97 74.6 9.6
CV-BENTOMAT ST 200902CV 00000195 0.96 38.0 10.8
CV-BENTOMAT ST 200902CV 00000210 0.98 74.6 8.9
CV-BENTOMAT ST 200902CV 00000224 0.92 38.0 9.1
CV-BENTOMAT ST 200902CV 00000239 0.86 38.0 7.7
CV-BENTOMAT ST 200902CV 00000254 0.96 38.0 6.6
CV-BENTOMAT ST 200902CV 00000268 0.93 75.6 5.2

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000045 39.5 194.0
CV-BENTOMAT ST 200902CV 00000090 34.3 298.2
CV-BENTOMAT ST 200902CV 00000105 30.8 298.2
CV-BENTOMAT ST 200902CV 00000120 36.0 298.2
CV-BENTOMAT ST 200902CV 00000134 49.9 298.2
CV-BENTOMAT ST 200902CV 00000149 55.2 298.2
CV-BENTOMAT ST 200902CV 00000165 46.3 298.2
CV-BENTOMAT ST 200902CV 00000195 52.1 151.9
CV-BENTOMAT ST 200902CV 00000210 42.3 151.9
CV-BENTOMAT ST 200902CV 00000224 44.9 151.9
CV-BENTOMAT ST 200902CV 00000239 38.8 151.9
CV-BENTOMAT ST 200902CV 00000254 33.7 151.9
CV-BENTOMAT ST 200902CV 00000268 26.7 302.5



ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675911  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

889280A 8.9 27.0 16.0
889280B 9.7 26.0 15.8
899885A 9.1 26.0 16.0
899885B 9.6 27.0 15.8
899889A 9.1 26.0 16.0
899889B 8.9 27.0 15.8



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675911 was manufactured  
with geotextiles which were tested with the following results. 
BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010506736 3.5 155.2
PPX 82TEX 2010637287 3.4 138.6
PPX 82TEX 2010654854 3.4 162.5
PPX 82TEX 2010700157 3.4 162.9
PPX 82TEX 2010725157 3.3 174.8
PPX 82TEX 2010823577 3.6 165.1
PPX 82TEX 2010910913 3.2 169.8
PPX 82TEX 2010971500 3.5 185.9
PPX 82TEX 2010980797 3.5 190.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010905874 8.4 71.9
PPX 650 2010905928 7.8 74.1
PPX 650 2010905934 7.3 51.8
PPX 650 2010905941 7.7 52.6
PPX 650 2010915228 8.5 56.9
PPX 650 2010915231 8.0 51.8
PPX 650 2010915232 8.0 51.8
PPX 650 2010915233 8.0 51.8
PPX 650 2010915234 8.0 51.8
PPX 650 2010915236 7.3 46.7
PPX 650 2010965933 7.7 63.4
PPX 650 2010965934 7.1 50.9
PPX 650 2010965941 6.8 50.1
PPX 650 2010965954 7.8 62.9
PPX 650 2010965959 7.4 54.4
PPX 650 2010966023 7.0 61.4
PPX 650 2010966032 7.2 79.4



Certifications from our suppliers are on file at our production facility. 
An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 

PPX 650 2010966034 7.2 79.4
PPX 650 2010966039 8.0 82.5



 
 

 
 

ORDER NUMBERS: 024675912, 024675914, 024675915 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/14/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBERS: 024675912, 024675914, 024675915 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/13/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Numbers: 024675912, 024675914, 024675915

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675912 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675915 CV-BENTOMAT ST 200902CV 00000001 150 15 2250 3158
024675912 CV-BENTOMAT ST 200902CV 00000009 150 15 2250 2802
024675915 CV-BENTOMAT ST 200902CV 00000016 150 15 2250 2884
024675914 CV-BENTOMAT ST 200902CV 00000020 150 15 2250 2850
024675912 CV-BENTOMAT ST 200902CV 00000025 150 15 2250 2876
024675915 CV-BENTOMAT ST 200902CV 00000031 150 15 2250 2878
024675914 CV-BENTOMAT ST 200902CV 00000032 150 15 2250 2846
024675915 CV-BENTOMAT ST 200902CV 00000043 150 15 2250 2828
024675914 CV-BENTOMAT ST 200902CV 00000044 150 15 2250 2846
024675914 CV-BENTOMAT ST 200902CV 00000046 150 15 2250 2872
024675914 CV-BENTOMAT ST 200902CV 00000047 150 15 2250 2844
024675912 CV-BENTOMAT ST 200902CV 00000048 150 15 2250 2856
024675915 CV-BENTOMAT ST 200902CV 00000049 150 15 2250 2882
024675915 CV-BENTOMAT ST 200902CV 00000054 100 15 1500 1914
024675912 CV-BENTOMAT ST 200902CV 00000063 150 15 2250 2844
024675915 CV-BENTOMAT ST 200902CV 00000069 150 15 2250 2808
024675915 CV-BENTOMAT ST 200902CV 00000070 150 15 2250 2796
024675912 CV-BENTOMAT ST 200902CV 00000071 150 15 2250 2780
024675912 CV-BENTOMAT ST 200902CV 00000073 150 15 2250 2820
024675912 CV-BENTOMAT ST 200902CV 00000074 150 15 2250 2790
024675914 CV-BENTOMAT ST 200902CV 00000076 150 15 2250 2852
024675912 CV-BENTOMAT ST 200902CV 00000077 150 15 2250 2794
024675912 CV-BENTOMAT ST 200902CV 00000078 150 15 2250 2760
024675912 CV-BENTOMAT ST 200902CV 00000079 150 15 2250 2740
024675914 CV-BENTOMAT ST 200902CV 00000081 150 15 2250 2774
024675912 CV-BENTOMAT ST 200902CV 00000082 150 15 2250 2782
024675914 CV-BENTOMAT ST 200902CV 00000087 150 15 2250 2758



Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675915 CV-BENTOMAT ST 200902CV 00000096 150 15 2250 2780
024675915 CV-BENTOMAT ST 200902CV 00000110 150 15 2250 2778
024675915 CV-BENTOMAT ST 200902CV 00000112 150 15 2250 2776
024675914 CV-BENTOMAT ST 200902CV 00000115 150 15 2250 2772
024675914 CV-BENTOMAT ST 200902CV 00000116 150 15 2250 2774
024675914 CV-BENTOMAT ST 200902CV 00000118 150 15 2250 2784
024675914 CV-BENTOMAT ST 200902CV 00000122 150 15 2250 2794
024675915 CV-BENTOMAT ST 200902CV 00000123 150 15 2250 2792
024675912 CV-BENTOMAT ST 200902CV 00000127 150 15 2250 2792
024675912 CV-BENTOMAT ST 200902CV 00000128 150 15 2250 2810
024675912 CV-BENTOMAT ST 200902CV 00000129 150 15 2250 2764
024675912 CV-BENTOMAT ST 200902CV 00000131 150 15 2250 2794
024675912 CV-BENTOMAT ST 200902CV 00000132 150 15 2250 2776
024675915 CV-BENTOMAT ST 200902CV 00000135 150 15 2250 2832
024675915 CV-BENTOMAT ST 200902CV 00000137 150 15 2250 2798
024675914 CV-BENTOMAT ST 200902CV 00000138 150 15 2250 2786
024675914 CV-BENTOMAT ST 200902CV 00000139 150 15 2250 2790
024675914 CV-BENTOMAT ST 200902CV 00000140 150 15 2250 2784
024675914 CV-BENTOMAT ST 200902CV 00000141 150 15 2250 2784
024675915 CV-BENTOMAT ST 200902CV 00000191 150 15 2250 2804
024675912 CV-BENTOMAT ST 200902CV 00000192 150 15 2250 2804

Totals: 7150 720 107250 134202
Total Number of Rolls Certified: 48



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675912 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000001 00000001 2010905942 2010613380 891221B
200902CV 00000009 00000001 2010905852 2010613380 891221B
200902CV 00000016 00000016 2010905861 2010613380 899885A
200902CV 00000020 00000016 2010965957 2010971500 899885A
200902CV 00000025 00000016 2010965957 2010971500 899885A
200902CV 00000031 00000031 2010965936 2010971500 899885A
200902CV 00000032 00000031 2010965936 2010971500 899885A
200902CV 00000043 00000031 2010905941 2010971500 899885A
200902CV 00000044 00000031 2010905941 2010971500 899885A
200902CV 00000046 00000045 2010905941 2010747344 899885A
200902CV 00000047 00000045 2010965956 2010747344 899885A
200902CV 00000048 00000045 2010965956 2010747344 899885A
200902CV 00000049 00000045 2010965956 2010747344 899885A
200902CV 00000054 00000045 2010915238 2010747344 899885A
200902CV 00000063 00000061 2010966054 2010747344 899885A
200902CV 00000069 00000061 2010966054 2010747344 899885B
200902CV 00000070 00000061 2010915235 2010747344 899885B
200902CV 00000071 00000061 2010915235 2010747344 899885B
200902CV 00000073 00000061 2010915235 2010747344 899885B
200902CV 00000074 00000061 2010915235 2010725157 899885B
200902CV 00000076 00000076 2010915235 2010725157 899885B
200902CV 00000077 00000076 2010915237 2010725157 899885B
200902CV 00000078 00000076 2010915237 2010725157 899885B
200902CV 00000079 00000076 2010915237 2010725157 899885B
200902CV 00000081 00000076 2010915237 2010725157 899885B
200902CV 00000082 00000076 2010915237 2010725157 899885B
200902CV 00000087 00000076 2010915234 2010725157 899885B
200902CV 00000096 00000090 2010915230 2010725157 899885B
200902CV 00000110 00000105 2010915233 2010823577 899885B



GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000112 00000105 2010915233 2010823577 899885B
200902CV 00000115 00000105 2010915233 2010823577 899889A
200902CV 00000116 00000105 2010965954 2010823577 899889A
200902CV 00000118 00000105 2010965954 2010823577 899889A
200902CV 00000122 00000120 2010965954 2010823577 899889A
200902CV 00000123 00000120 2010905934 2010823577 899889A
200902CV 00000127 00000120 2010905934 2010823577 899889A
200902CV 00000128 00000120 2010905934 2010823577 899889A
200902CV 00000129 00000120 2010905934 2010823577 899889A
200902CV 00000131 00000120 2010915236 2010823577 899889A
200902CV 00000132 00000120 2010915236 2010823577 899889A
200902CV 00000135 00000134 2010915236 2010823577 899889A
200902CV 00000137 00000134 2010915236 2010700157 899889A
200902CV 00000138 00000134 2010915231 2010700157 899889A
200902CV 00000139 00000134 2010915231 2010700157 899889A
200902CV 00000140 00000134 2010915231 2010700157 899889A
200902CV 00000141 00000134 2010915231 2010700157 899889A
200902CV 00000191 00000180 2010946028 2010910913 899889B
200902CV 00000192 00000180 2010946028 2010910913 899889B



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675912 have been tested in our production facility lab.  

ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000001 1.08 48.5 11.1
CV-BENTOMAT ST 200902CV 00000016 0.93 48.5 10.4
CV-BENTOMAT ST 200902CV 00000031 0.95 48.5 9.8
CV-BENTOMAT ST 200902CV 00000045 0.96 48.5 8
CV-BENTOMAT ST 200902CV 00000061 0.98 48.5 8.7
CV-BENTOMAT ST 200902CV 00000076 0.94 48.5 7.4
CV-BENTOMAT ST 200902CV 00000090 0.84 74.6 7.2
CV-BENTOMAT ST 200902CV 00000105 0.93 74.6 6.1
CV-BENTOMAT ST 200902CV 00000120 0.98 74.6 7.2
CV-BENTOMAT ST 200902CV 00000134 0.97 74.6 10.2
CV-BENTOMAT ST 200902CV 00000180 0.96 38.0 13.6

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000001 54.8 194.0
CV-BENTOMAT ST 200902CV 00000016 49.7 194.0
CV-BENTOMAT ST 200902CV 00000031 47.9 194.0
CV-BENTOMAT ST 200902CV 00000045 39.5 194.0
CV-BENTOMAT ST 200902CV 00000061 42.1 194.0
CV-BENTOMAT ST 200902CV 00000076 36.2 194.0
CV-BENTOMAT ST 200902CV 00000090 34.3 298.2
CV-BENTOMAT ST 200902CV 00000105 30.8 298.2
CV-BENTOMAT ST 200902CV 00000120 36.0 298.2
CV-BENTOMAT ST 200902CV 00000134 49.9 298.2
CV-BENTOMAT ST 200902CV 00000180 72.7 151.9



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675912  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

891221B 8.4 29.0 16.4
899885A 9.1 26.0 16.0
899885B 9.6 27.0 15.8
899889A 9.1 26.0 16.0
899889B 8.9 27.0 15.8



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675912 was manufactured  
with geotextiles which were tested with the following results. 

Certifications from our suppliers are on file at our production facility.

BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010613380 3.4 154.9
PPX 82TEX 2010700157 3.4 162.9
PPX 82TEX 2010725157 3.3 174.8
PPX 82TEX 2010747344 3.5 150.0
PPX 82TEX 2010823577 3.6 165.1
PPX 82TEX 2010910913 3.2 169.8
PPX 82TEX 2010971500 3.5 185.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010905852 7.6 59.7
PPX 650 2010905861 7.6 59.7
PPX 650 2010905934 7.3 51.8
PPX 650 2010905941 7.7 52.6
PPX 650 2010905942 7.7 52.6
PPX 650 2010915230 8.5 56.9
PPX 650 2010915231 8.0 51.8
PPX 650 2010915233 8.0 51.8
PPX 650 2010915234 8.0 51.8
PPX 650 2010915235 7.3 46.7
PPX 650 2010915236 7.3 46.7
PPX 650 2010915237 7.3 46.7
PPX 650 2010915238 7.3 46.7
PPX 650 2010946028 7.7 63.4
PPX 650 2010965936 7.1 50.9
PPX 650 2010965954 7.8 62.9
PPX 650 2010965956 7.8 62.9
PPX 650 2010965957 7.8 62.9
PPX 650 2010966054 8.2 95.4



An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 



 
 

 
 

ORDER NUMBER: 024675916 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/15/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBER: 024675916 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/14/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Number: 024675916 

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675916 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675916 CV-BENTOMAT ST 200902CV 00000006 150 15 2250 2852
024675916 CV-BENTOMAT ST 200902CV 00000011 150 15 2250 2824
024675916 CV-BENTOMAT ST 200902CV 00000012 150 15 2250 2874
024675916 CV-BENTOMAT ST 200902CV 00000018 150 15 2250 2876
024675916 CV-BENTOMAT ST 200902CV 00000019 150 15 2250 2874
024675916 CV-BENTOMAT ST 200902CV 00000033 150 15 2250 2856
024675916 CV-BENTOMAT ST 200902CV 00000034 150 15 2250 2852
024675916 CV-BENTOMAT ST 200902CV 00000035 150 15 2250 2840
024675916 CV-BENTOMAT ST 200902CV 00000041 150 15 2250 2850
024675916 CV-BENTOMAT ST 200902CV 00000050 150 15 2250 2850
024675916 CV-BENTOMAT ST 200902CV 00000051 150 15 2250 2858
024675916 CV-BENTOMAT ST 200902CV 00000080 150 15 2250 2746
024675916 CV-BENTOMAT ST 200902CV 00000097 150 15 2250 2768
024675916 CV-BENTOMAT ST 200902CV 00000108 150 15 2250 2804
024675916 CV-BENTOMAT ST 200902CV 00000150 150 15 2250 2800

Totals: 2250 225 33750 42524
Total Number of Rolls Certified: 15



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675916 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000006 00000001 2010905852 2010613380 891221B
200902CV 00000011 00000001 2010905861 2010613380 891221B
200902CV 00000012 00000001 2010905861 2010613380 891221B
200902CV 00000018 00000016 2010965957 2010971500 899885A
200902CV 00000019 00000016 2010965957 2010971500 899885A
200902CV 00000033 00000031 2010965929 2010971500 899885A
200902CV 00000034 00000031 2010965929 2010971500 899885A
200902CV 00000035 00000031 2010965929 2010971500 899885A
200902CV 00000041 00000031 2010905941 2010971500 899885A
200902CV 00000050 00000045 2010965956 2010747344 899885A
200902CV 00000051 00000045 2010965956 2010747344 899885A
200902CV 00000080 00000076 2010915237 2010725157 899885B
200902CV 00000097 00000090 2010915230 2010725157 899885B
200902CV 00000108 00000105 2010915233 2010823577 899885B
200902CV 00000150 00000149 2010966031 2010700157 899889A



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675916 have been tested in our production facility lab.  

ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000001 1.08 48.5 11.1
CV-BENTOMAT ST 200902CV 00000016 0.93 48.5 10.4
CV-BENTOMAT ST 200902CV 00000031 0.95 48.5 9.8
CV-BENTOMAT ST 200902CV 00000045 0.96 48.5 8
CV-BENTOMAT ST 200902CV 00000076 0.94 48.5 7.4
CV-BENTOMAT ST 200902CV 00000090 0.84 74.6 7.2
CV-BENTOMAT ST 200902CV 00000105 0.93 74.6 6.1
CV-BENTOMAT ST 200902CV 00000149 0.94 74.6 11.1

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000001 54.8 194.0
CV-BENTOMAT ST 200902CV 00000016 49.7 194.0
CV-BENTOMAT ST 200902CV 00000031 47.9 194.0
CV-BENTOMAT ST 200902CV 00000045 39.5 194.0
CV-BENTOMAT ST 200902CV 00000076 36.2 194.0
CV-BENTOMAT ST 200902CV 00000090 34.3 298.2
CV-BENTOMAT ST 200902CV 00000105 30.8 298.2
CV-BENTOMAT ST 200902CV 00000149 55.2 298.2



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675916  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

891221B 8.4 29.0 16.4
899885A 9.1 26.0 16.0
899885B 9.6 27.0 15.8
899889A 9.1 26.0 16.0



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675916 was manufactured  
with geotextiles which were tested with the following results. 

Certifications from our suppliers are on file at our production facility. 
An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 

BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010613380 3.4 154.9
PPX 82TEX 2010700157 3.4 162.9
PPX 82TEX 2010725157 3.3 174.8
PPX 82TEX 2010747344 3.5 150.0
PPX 82TEX 2010823577 3.6 165.1
PPX 82TEX 2010971500 3.5 185.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010905852 7.6 59.7
PPX 650 2010905861 7.6 59.7
PPX 650 2010905941 7.7 52.6
PPX 650 2010915230 8.5 56.9
PPX 650 2010915233 8.0 51.8
PPX 650 2010915237 7.3 46.7
PPX 650 2010965929 7.7 63.4
PPX 650 2010965956 7.8 62.9
PPX 650 2010965957 7.8 62.9
PPX 650 2010966031 8.0 65.6



 
 

 
 

ORDER NUMBER: 024675917 
 
Paul Elliott 
Plastic Fusion 
 
Huntsville, AL 35811 
pelliott@plasticfusion.com 
 
 
To Whom it May Concern:  
 
Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Plastic Fusion.  
 
The enclosed data package includes results of all the MQC tests required by ASTM D5889, 
with the exception of index flux/hydraulic conductivity. This test, which is run according 
to ASTM D5887, is normally performed once per production lot (once per week), unless a higher 
frequency is required by the project specifications. Because of the GCL's low permeability, 
this test can take several weeks to complete. The index flux/hydraulic conductivity results 
associated with this lot of material will be provided under separate cover 
as soon as they are available.  
 
Although the index flux/hydraulic conductivity test results are not yet available, 
CETCO accepts responsibility for our GCL should the index flux/hydraulic conductivity 
tests produce unacceptable results. If, upon delivery and prior to installation, individual 
rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will  
replace the nonconforming material at no charge.  
 
Questions regarding this information should be directed to Chris Athanassopoulos,  
Technical Support Engineer, at (847) 851-1831.  
 
Sincerely, 

 
Melanie King 

Date: 1/19/2009
Purchase Order: P12078



Quality Assurance Coordinator 
CETCO Cartersville Plant 



 
 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
ORDER NUMBER: 024675917 
PREPARED FOR: Plastic Fusion 
 
CONTENTS: 

Daily production and needle detection certification 
GCL property specifications 
Order packing list 
GCL MQA tracking form 
GCL manufacturing quality control test data 
Bentonite clay certification 
Raw material test results 

 
 
PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
218 Industrial Park 
 
Cartersville, GA 30121 
 
Telephone: (770) 387-7773 
Fax:  
E-Mail: melanie.king@cetco.com 



 
 
 
 
PRODUCTION CERTIFICATION  

 
 
PROJECT NAME: Allen Steam Station LF 
CUSTOMER P.O.: P12078 
PREPARED FOR: Plastic Fusion 
 
 
CETCO affirms that these products meet the physical and chemical criteria listed on the 
attached GCL property specification sheet. 
 
NEEDLE REMOVAL AND DETECTION PROCEDURE 
 
CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured  
for this project is continually passed under a magnet for needle removal and then screened with a  
metal detection device. CETCO certifies Bentomat® to be essentially free of broken needles and  
fragments of needles that would negatively effect the performance of the final product. 
 
 
 
 

 
Melanie King 
Quality Assurance Coordinator 
Colloid Environmental Technologies Co. ( CETCO )



 
 
Ship Date: 01/16/2009 

Prepared For: Plastic Fusion 
 
The GCL raw materials and GCL finished product manufactured for the above-referenced 
order number(s) are hereby certified to achieve the properties listed in the tables below. 
 
GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST 

 
SPECIALY REQUESTED CERTIFIED PROPERTIES FOR THIS ORDER OF BENTOMAT ST

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility. 
All tensile testing is in the machine direction. 
FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST 

Fabric certifications from our raw material suppliers are on file at our production facility. 

 
Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 

Order Number: 024675917 

Test Method Test Method Property Test Frequency Certified Value
ASTM D 5891 Bentonite Fluid Loss 1 per 50 Tons 18 ml Max
ASTM D 5993 Bentonite Mass/Area 40,000 sq ft (4000 sq m) 0.75 lb /sq ft (3.6 kg/sq m) Min
ASTM D 5890 Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min
ASTM D 4632 GCL Grab Strength 200,000 sq ft (20,000 sq m) 90 lbs (400 N) MARV
ASTM D 6768 GCL Grab Strength 200,000 sq ft (20,000 sq m) 30 lbs/in MARV
ASTM D 6243 GCL Hydrated Internal Shear Strength Periodic 500 psf (48 kPa) typ @ 200 psf
ASTM D 5887 GCL Hydraulic Conductivity Weekly 5 x 10^-9 cm/ sec Max
ASTM D 5887 GCL Index Flux Weekly 1 x 10^-8 m^3/m^2/sec Max
ASTM D 6496 GCL Peel Strength 40,000 sq ft (4000 sq m) 3.5 lbs/in Min
ASTM D 4632 GCL Peel Strength 40,000 sq ft (4000 sq m) 15 lbs (65 N) Min

Test Method Test Method Property Requested Frequency Requested Value Requested Conditions
ASTM D 4632 GCL Grab Strength Standard Standard Standard
ASTM D 4632 GCL Peel Strength Standard Standard Standard

Raw Material test method mass per area units
Nonwoven Cover Fabric ASTM D 5261 6.0 oz/yd2

Bentomat ST Woven Base Fabric ASTM D 5261 3.2 oz/yd2

 
CETCO's MQA laboratory is GAI-accredited (www.geosynthetic-institute.org/gai/lab.html).



 
 
 
 
GCL ORDER PACKING LIST 
GCL shipped for certification package number 024675917 

Order # Product Lot Number Roll Number Length 
(ft)

Width
(ft) Square Ft Weight 

(lbs)
024675917 CV-BENTOMAT ST 200902CV 00000010 150 15 2250 2828
024675917 CV-BENTOMAT ST 200902CV 00000022 150 15 2250 2830
024675917 CV-BENTOMAT ST 200902CV 00000023 150 15 2250 2842
024675917 CV-BENTOMAT ST 200902CV 00000024 150 15 2250 2852
024675917 CV-BENTOMAT ST 200902CV 00000040 150 15 2250 2862
024675917 CV-BENTOMAT ST 200902CV 00000056 150 15 2250 2966
024675917 CV-BENTOMAT ST 200902CV 00000085 150 15 2250 2774
024675917 CV-BENTOMAT ST 200902CV 00000103 150 15 2250 2726
024675917 CV-BENTOMAT ST 200902CV 00000107 150 15 2250 2780

Totals: 1350 135 20250 25460
Total Number of Rolls Certified: 9



 
 
GCL MQA TRACKING FORM 
 
Listing of finished and raw materials used to produce certification package number 024675917 

GCL Geotextiles Clay
CV-BENTOMAT ST CV-N/W-WHITE-ST CV-WOVEN-ST CV-CG 50-ST

GCL Lot # GCL Roll # Roll # Tested Cap Lot # Cap Roll # Roll # Tested Base Roll # Clay Lot #
200902CV 00000010 00000001 2010905852 2010613380 891221B
200902CV 00000022 00000016 2010965957 2010971500 899885A
200902CV 00000023 00000016 2010965957 2010971500 899885A
200902CV 00000024 00000016 2010965957 2010971500 899885A
200902CV 00000040 00000031 2010965929 2010971500 899885A
200902CV 00000056 00000045 2010915238 2010747344 899885A
200902CV 00000085 00000076 2010915234 2010725157 899885B
200902CV 00000103 00000090 2010915239 2010725157 899885B
200902CV 00000107 00000105 2010915239 2010823577 899885B



 
 
 
 
GCL MANUFACTURING QUALITY CONTROL TEST DATA 
 
 
The following rolls in GCL certification package number 024675917 have been tested in our production facility lab.  

ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested. 
Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.  

Product Lot # Tested Roll # Tested Mass Area Grab Strength Peel Strength
Standard Test Method: ASTM D 5993 ASTM D 6768 ASTM D 6496
Standard Specification: 0.75 lb/sq ft MARV 30lbs/in MARV 3.5lbs/in Min

Non-standard specifications were requested for this order as indicated on the attatched property sheet
CV-BENTOMAT ST 200902CV 00000001 1.08 48.5 11.1
CV-BENTOMAT ST 200902CV 00000016 0.93 48.5 10.4
CV-BENTOMAT ST 200902CV 00000031 0.95 48.5 9.8
CV-BENTOMAT ST 200902CV 00000045 0.96 48.5 8
CV-BENTOMAT ST 200902CV 00000076 0.94 48.5 7.4
CV-BENTOMAT ST 200902CV 00000090 0.84 74.6 7.2
CV-BENTOMAT ST 200902CV 00000105 0.93 74.6 6.1

Product Lot # Tested Roll # Tested PEEL 4632 GRAB 4632
CV-BENTOMAT ST 200902CV 00000001 54.8 194.0
CV-BENTOMAT ST 200902CV 00000016 49.7 194.0
CV-BENTOMAT ST 200902CV 00000031 47.9 194.0
CV-BENTOMAT ST 200902CV 00000045 39.5 194.0
CV-BENTOMAT ST 200902CV 00000076 36.2 194.0
CV-BENTOMAT ST 200902CV 00000090 34.3 298.2
CV-BENTOMAT ST 200902CV 00000105 30.8 298.2



 
 
 
BENTONITE CLAY CERTIFICATION 
 
 
The Bentonite Clay used to produce package 024675917  
has been tested by American Colloid Company and 
yeilded the following test results. 

Reference Moist Swell Fluid Loss
Test Method: ASTM D 2216 ASTM D 5890 ASTM D 5891
Specification: 12% Max 24 ml/2g Min 18 ml Max

891221B 8.4 29.0 16.4
899885A 9.1 26.0 16.0
899885B 9.6 27.0 15.8



 
 
 
GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS 
 
The GCL in certification package number 024675917 was manufactured  
with geotextiles which were tested with the following results. 

Certifications from our suppliers are on file at our production facility. 
An '*' or 'PT' indicates supplier certifications were unavailable prior to  
shipping so testing was performed at a CETCO lab. 

BASE

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 82TEX 2010613380 3.4 154.9
PPX 82TEX 2010725157 3.3 174.8
PPX 82TEX 2010747344 3.5 150.0
PPX 82TEX 2010823577 3.6 165.1
PPX 82TEX 2010971500 3.5 185.9

CAP

Material Roll Number Mass Area 
oz/yd2

Grab Strength
lbs

PPX 650 2010905852 7.6 59.7
PPX 650 2010915234 8.0 51.8
PPX 650 2010915238 7.3 46.7
PPX 650 2010915239 7.9 54.8
PPX 650 2010965929 7.7 63.4
PPX 650 2010965957 7.8 62.9



 

 
 
 
 
 
 
Geosynthetic Clay Liner (GCL)  
Conformance Test Results 



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Cedric Ruhl <= Same
S & ME
9751 Southern Pine Boulevard
Charlotte, NC 28273

email: cruhl@smeinc.com
cc email: kdaly@smeinc.com
cc email: kbaucom@smeinc.com

Dear Mr. Ruhl:

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: Allen Steam Station RAB Ash Landfill

TRI Job Reference Number: E2308-94-01

Material(s) Tested: 7 Bentomat ST GCL(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5993)
Tensile Strength (ASTM D 6768)
Peel Strength (ASTM D 6496)
Index Flux (ASTM D 5887)

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

Sincerely,

www.GeosyntheticTesting.com

January 20, 2009

Richard S. Lacey, P.E.
Senior Engineer
Geosynthetic Services Division
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TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 1
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.94 1.01 0.93 1.02 0.96 0.97 0.04 0.75 min
Moisture Content (%) 28.0 28.1 28.8 27.0 30.0 28.4 1.1

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 207 201 208 202 191 202 7 90 min
MD - Tensile Strength (ppi) 51.8 50.2 51.9 50.6 47.7 50.4 1.7

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 66.3 66.4 52.2 70.8 53.8 61.9 8.3 15 min
MD - Peel Strength (lbs/in) 14.5 14.0 10.9 14.6 11.3 13.1 1.8

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.6E-09 2.6E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 2.4E-09 2.4E-09 5E-09 max

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 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

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 45
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.90 1.00 0.97 1.00 0.98 0.97 0.04 0.75 min
Moisture Content (%) 28.1 27.3 29.2 27.5 29.8 28.4 1.1

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 287 314 303 332 323 312 18 90 min
MD - Tensile Strength (ppi) 71.8 78.4 75.8 83.1 80.8 78.0 4.4

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 50.3 54.6 44.8 49.8 51.5 50.2 3.5 15 min
MD - Peel Strength (lbs/in) 10.8 11.5 8.4 10.9 10.8 10.5 1.2

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.6E-09 2.6E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 2.3E-09 2.3E-09 5E-09 max

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 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

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 90
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.84 0.91 0.91 0.96 0.90 0.90 0.04 0.75 min
Moisture Content (%) 26.9 26.8 28.4 26.7 28.9 27.5 1.0

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 287 296 316 322 300 304 15 90 min
MD - Tensile Strength (ppi) 71.8 73.9 79.1 80.6 75.1 76.1 3.7

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 46.8 22.5 50.1 53.8 46.0 43.8 12.3 15 min
MD - Peel Strength (lbs/in) 10.3 4.4 11.3 5.2 10.6 8.4 3.3

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 3.1E-09 3.1E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 2.8E-09 2.8E-09 5E-09 max

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 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

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 134
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.88 0.98 1.01 0.89 0.91 0.93 0.06 0.75 min
Moisture Content (%) 25.9 27.2 27.7 26.2 30.2 27.4 1.7

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 306 342 303 328 337 323 18 90 min
MD - Tensile Strength (ppi) 76.6 85.5 75.7 82.0 84.3 80.8 4.5

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 54.6 38.4 55.4 44.3 72.9 53.1 13.2 15 min
MD - Peel Strength (lbs/in) 12.6 7.8 12.3 9.8 15.1 11.5 2.8

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 3.5E-09 3.5E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 3.5E-09 3.5E-09 5E-09 max

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 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

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 180
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.83 0.93 1.02 0.94 0.92 0.93 0.07 0.75 min
Moisture Content (%) 26.9 27.2 28.1 27.5 27.5 27.4 0.4

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 155 162 150 148 168 157 8 90 min
MD - Tensile Strength (ppi) 38.8 40.5 37.5 37.0 42.1 39.2 2.1

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 64.4 64.3 78.4 76.4 64.1 69.5 7.2 15 min
MD - Peel Strength (lbs/in) 12.7 13.8 17.0 15.6 13.7 14.6 1.7

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.0E-09 2.0E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 1.5E-09 1.5E-09 5E-09 max

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 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

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 224
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.88 1.02 0.93 0.84 0.83 0.90 0.08 0.75 min
Moisture Content (%) 28.1 28.2 29.1 28.4 30.2 28.8 0.9

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 264 268 247 246 298 265 21 90 min
MD - Tensile Strength (ppi) 65.9 67.1 61.8 61.4 74.5 66.1 5.3

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 57.4 57.8 40.8 60.1 60.7 55.4 8.3 15 min
MD - Peel Strength (lbs/in) 12.5 12.0 8.9 12.4 12.7 11.7 1.6

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.3E-09 2.3E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 1.7E-09 1.7E-09 5E-09 max

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 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

GCL TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: GCL
Sample Identification: 268
TRI Log #: E2308-94-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

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

Bentonite mass/unit area (lbs/ft2) 0.88 0.98 0.86 0.94 0.95 0.92 0.05 0.75 min
Moisture Content (%) 25.9 26.6 27.6 26.9 26.6 26.7 0.6

Tensile Strength (ASTM D 6768)

MD - Maximum Load (lbs) 304 316 326 316 292 311 13 90 min
MD - Tensile Strength (ppi) 75.9 79.0 81.4 79.0 72.9 77.6 3.3

Peel Strength (ASTM D 6496)

MD - Peak Peel Strength (lbs) 30.6 42.1 34.5 33.9 27.0 33.6 5.6 15 min
MD - Peel Strength (lbs/in) 6.0 8.7 6.9 7.1 4.3 6.6 1.6

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.0E-09 2.0E-09 1E-08 max

Hydraulic Conductivity (cm/sec) 1.6E-09 1.6E-09 5E-09 max

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 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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APPENDIX II – GEOSYNTHETICS 
Section 3 – HDPE Geomembrane 
 
MQC Test Results 
Conformance Test Results 
 



 

 
 
 
 
 
 
HDPE Geomembrane 
MQC Test Results 



microspike liner Plastic Fusion   Allen Steam Sta. RAB Ash  doc 11436 PO# P12077

HDPE Belmont, NC

60 mil

METRIC DIMENSIONS 132 rolls 60 HD micro 132 left

roll # width length area

(K)246793  .08 7 125 875 PFF Belmont, NC   132tot            1 3158 7181255

(K)246794  .08 7 125 875 PFF Belmont, NC   132tot            2 3150 7181255

(K)246795  .08 7 125 875 PFF Belmont, NC   132tot            3 3154 7181255

(K)246796  .08 7 125 875 PFF Belmont, NC   132tot            4 3140 7181255

(K)246797  .08 7 125 875 PFF Belmont, NC   132tot            5 3152 7181255

(K)246798  .08 7 125 875 PFF Belmont, NC   132tot            6 3152 7181255

(K)246799  .08 7 125 875 PFF Belmont, NC   132tot            7 3141 7181255

(K)246700  .08 7 125 875 PFF Belmont, NC   132tot            8 3161 7181255

(K)246701  .08 7 125 875 PFF Belmont, NC   132tot            9 3143 7181255

(K)246702  .08 7 125 875 PFF Belmont, NC   132tot            10 3148 7181255

(K)246703  .08 7 125 875 PFF Belmont, NC   132tot            11 3136 7181255

(K)246704  .08 7 125 875 PFF Belmont, NC   132tot            12 3154 7181255

(K)246705  .08 7 125 875 PFF Belmont, NC   132tot            13 3136 7181255

(K)246706  .08 7 125 875 PFF Belmont, NC   132tot            14 3157 7181255

(K)246707  .08 7 125 875 PFF Belmont, NC   132tot            15 3124 7181255

(K)246708  .08 7 125 875 PFF Belmont, NC   132tot            16 3153 7181255

(K)246709  .08 7 125 875 PFF Belmont, NC   132tot            17 3140 7181255

(K)246710  .08 7 125 875 PFF Belmont, NC   132tot            18 3149 7181255

(K)246711  .08 7 125 875 PFF Belmont, NC   132tot            19 3137 7181255

(K)246712  .08 7 125 875 PFF Belmont, NC   132tot            20 3146 7181255

(K)247101  .08 7 125 875 PFF Belmont, NC   132tot            21 3141 7181255

(K)247102  .08 7 125 875 PFF Belmont, NC   132tot            22 3145 7181255

(K)247103  .08 7 125 875 PFF Belmont, NC   132tot            23 3137 7181255

(K)247104  .08 7 125 875 PFF Belmont, NC   132tot            24 3144 7181255

(K)247105  .08 7 125 875 PFF Belmont, NC   132tot            25 3145 7181255

(K)247106  .08 7 125 875 PFF Belmont, NC   132tot            26 3144 7181255

(K)247107  .08 7 125 875 PFF Belmont, NC   132tot            27 3134 7181250

(K)247108  .08 7 125 875 PFF Belmont, NC   132tot            28 3143 7181250

(K)247109  .08 7 125 875 PFF Belmont, NC   132tot            29 3136 7181250

(K)247110  .08 7 125 875 PFF Belmont, NC   132tot            30 3146 7181250

(K)247111  .08 7 125 875 PFF Belmont, NC   132tot            31 3139 7181250

(K)247112  .08 7 125 875 PFF Belmont, NC   132tot            32 3156 7181250

(K)247113  .08 7 125 875 PFF Belmont, NC   132tot            33 3140 7181250

(K)247114  .08 7 125 875 PFF Belmont, NC   132tot            34 3135 7181250

(K)247115  .08 7 125 875 PFF Belmont, NC   132tot            35 3161 7181250

(K)247116  .08 7 125 875 PFF Belmont, NC   132tot            36 3178 7181250

(K)247117  .08 7 125 875 PFF Belmont, NC   132tot            37 3160 7181250

(K)247118  .08 7 125 875 PFF Belmont, NC   132tot            38 3170 7181250

(K)247219  .08 7 125 875 PFF Belmont, NC   132tot            39 3160 7181250

(K)247220  .08 7 125 875 PFF Belmont, NC   132tot            40 3168 7181250

(K)247221  .08 7 125 875 PFF Belmont, NC   132tot            41 3163 7181250

(K)247222  .08 7 125 875 PFF Belmont, NC   132tot            42 3171 7181250

(K)247223  .08 7 125 875 PFF Belmont, NC   132tot            43 3160 7181250

(K)247224  .08 7 125 875 PFF Belmont, NC   132tot            44 3173 7181250
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microspike liner Plastic Fusion   Allen Steam Sta. RAB Ash  doc 11436 PO# P12077

HDPE Belmont, NC

60 mil

METRIC DIMENSIONS 132 rolls 60 HD micro 132 left

roll # width length area

(K)247225  .08 7 125 875 PFF Belmont, NC   132tot            45 3156 7181250

(K)247226  .08 7 125 875 PFF Belmont, NC   132tot            46 3172 7181250

(K)247227  .08 7 125 875 PFF Belmont, NC   132tot            47 3157 7181250

(K)247228  .08 7 125 875 PFF Belmont, NC   132tot            48 3174 7181250

(K)247229  .08 7 125 875 PFF Belmont, NC   132tot            49 3157 7181250

(K)247230  .08 7 125 875 PFF Belmont, NC   132tot            50 3179 7181250

(K)247231  .08 7 125 875 PFF Belmont, NC   132tot            51 3157 7181250

(K)247232  .08 7 125 875 PFF Belmont, NC   132tot            52 3174 7181250

(K)247233  .08 7 125 875 PFF Belmont, NC   132tot            53 3153 7181250

(K)247234  .08 7 125 875 PFF Belmont, NC   132tot            54 3167 7181250

(K)247235  .08 7 125 875 PFF Belmont, NC   132tot            55 3150 7181250

(K)247236  .08 7 125 875 PFF Belmont, NC   132tot            56 3153 7181250

(K)247237  .08 7 125 875 PFF Belmont, NC   132tot            57 3158 7181250

(K)247238  .08 7 125 875 PFF Belmont, NC   132tot            58 3150 7181250

(K)247339  .08 7 125 875 PFF Belmont, NC   132tot            59 3150 7181250

(K)247340  .08 7 125 875 PFF Belmont, NC   132tot            60 3146 7181250

(K)247341  .08 7 125 875 PFF Belmont, NC   132tot            61 3147 7181250

(K)247342  .08 7 125 875 PFF Belmont, NC   132tot            62 3150 7181250

(K)247343  .08 7 125 875 PFF Belmont, NC   132tot            63 3147 7181250

(K)247344  .08 7 125 875 PFF Belmont, NC   132tot            64 3162 7181250

(K)247345  .08 7 125 875 PFF Belmont, NC   132tot            65 3143 7181250

(K)247346  .08 7 125 875 PFF Belmont, NC   132tot            66 3156 7181250

(K)247347  .08 7 125 875 PFF Belmont, NC   132tot            67 3142 7181250

(K)247348  .08 7 125 875 PFF Belmont, NC   132tot            68 3155 7181250

(K)247349  .08 7 125 875 PFF Belmont, NC   132tot            69 3139 7181250

(K)247350  .08 7 125 875 PFF Belmont, NC   132tot            70 3146 7181250

(K)247351  .08 7 125 875 PFF Belmont, NC   132tot            71 3152 7181250

(K)247352  .08 7 125 875 PFF Belmont, NC   132tot            72 3173 7181250

(K)247353  .08 7 125 875 PFF Belmont, NC   132tot            73 3166 7181250

(K)247354  .08 7 125 875 PFF Belmont, NC   132tot            74 3185 7181250

(K)247355  .08 7 125 875 PFF Belmont, NC   132tot            75 3180 7181250

(K)247456  .08 7 125 875 PFF Belmont, NC   132tot            76 3188 7181250

(K)247457  .08 7 125 875 PFF Belmont, NC   132tot            77 3175 7181250

(K)247458  .08 7 125 875 PFF Belmont, NC   132tot            78 3192 7181250

(K)247459  .08 7 125 875 PFF Belmont, NC   132tot            79 3182 7181250

(K)247460  .08 7 125 875 PFF Belmont, NC   132tot            80 3188 7181250

(K)247461  .08 7 125 875 PFF Belmont, NC   132tot            81 3173 7181250

(K)247462  .08 7 125 875 PFF Belmont, NC   132tot            82 3196 7181250

(K)247463  .08 7 125 875 PFF Belmont, NC   132tot            83 3173 7181250

(K)247464  .08 7 125 875 PFF Belmont, NC   132tot            84 3180 7181250

(K)247465  .08 7 125 875 PFF Belmont, NC   132tot            85 3180 7181250

(K)247466  .08 7 125 875 PFF Belmont, NC   132tot            86 3193 7181250

(K)247467  .08 7 125 875 PFF Belmont, NC   132tot            87 3182 7181250

(K)247568  .08 7 125 875 PFF Belmont, NC   132tot            88 3183 7181250
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microspike liner Plastic Fusion   Allen Steam Sta. RAB Ash  doc 11436 PO# P12077

HDPE Belmont, NC

60 mil

METRIC DIMENSIONS 132 rolls 60 HD micro 132 left

roll # width length area

(K)247569  .08 7 125 875 PFF Belmont, NC   132tot            89 3173 7181250

(K)247570  .08 7 125 875 PFF Belmont, NC   132tot            90 3183 7181250

(K)247571  .08 7 125 875 PFF Belmont, NC   132tot            91 3173 7181254

(K)247572  .08 7 125 875 PFF Belmont, NC   132tot            92 3178 7181254

(K)247573  .08 7 125 875 PFF Belmont, NC   132tot            93 3172 7181254

(K)247574  .08 7 125 875 PFF Belmont, NC   132tot            94 3174 7181254

(K)247575  .08 7 125 875 PFF Belmont, NC   132tot            95 3170 7181254

(K)247576  .08 7 125 875 PFF Belmont, NC   132tot            96 3176 7181254

(K)247577  .08 7 125 875 PFF Belmont, NC   132tot            97 3162 7181254

(K)247578  .08 7 125 875 PFF Belmont, NC   132tot            98 3180 7181254

(K)247579  .08 7 125 875 PFF Belmont, NC   132tot            99 3164 7181254

(K)247580  .08 7 125 875 PFF Belmont, NC   132tot            100 3266 7181254

(K)247713  .08 7 125 875 PFF Belmont, NC   132tot            101 3317 7181254

(K)247714  .08 7 125 875 PFF Belmont, NC   132tot            102 3266 7181254

(K)247715  .08 7 125 875 PFF Belmont, NC   132tot            103 3233 7181254

(K)247716  .08 7 125 875 PFF Belmont, NC   132tot            104 3270 7181254

(K)247717  .08 7 125 875 PFF Belmont, NC   132tot            105 3216 7181254

(K)247718  .08 7 125 875 PFF Belmont, NC   132tot            106 3180 7181254

(K)247719  .08 7 125 875 PFF Belmont, NC   132tot            107 3183 7181254

(K)247720  .08 7 125 875 PFF Belmont, NC   132tot            108 3182 7181254

(K)247721  .08 7 125 875 PFF Belmont, NC   132tot            109 3185 7181254

(K)247722  .08 7 125 875 PFF Belmont, NC   132tot            110 3194 7181254

(K)248101  .08 7 125 875 PFF Belmont, NC   132tot            111 3194 7181254

(K)248103  .08 7 125 875 PFF Belmont, NC   132tot            112 3171 7181254

(K)248104  .08 7 125 875 PFF Belmont, NC   132tot            113 3168 7181254

(K)248105  .08 7 125 875 PFF Belmont, NC   132tot            114 3180 7181254

(K)248106  .08 7 125 875 PFF Belmont, NC   132tot            115 3178 7181254

(K)248107  .08 7 125 875 PFF Belmont, NC   132tot            116 3179 7181254

(K)248108  .08 7 125 875 PFF Belmont, NC   132tot            117 3178 7181254

(K)248109  .08 7 125 875 PFF Belmont, NC   132tot            118 3185 7181254

(K)248110  .08 7 125 875 PFF Belmont, NC   132tot            119 3194 7181254

(K)248111  .08 7 125 875 PFF Belmont, NC   132tot            120 3208 7181254

(K)248112  .08 7 125 875 PFF Belmont, NC   132tot            121 3186 7181254

(K)248113  .08 7 125 875 PFF Belmont, NC   132tot            122 3199 7181254

(K)248114  .08 7 125 875 PFF Belmont, NC   132tot            123 3186 7181254

(K)248115  .08 7 125 875 PFF Belmont, NC   132tot            124 3189 7181254

(K)248116  .08 7 125 875 PFF Belmont, NC   132tot            125 3184 7181254

(K)248117  .08 7 125 875 PFF Belmont, NC   132tot            126 3186 7181254

(K)248218  .08 7 125 875 PFF Belmont, NC   132tot            127 3189 7181254

(K)248219  .08 7 125 875 PFF Belmont, NC   132tot            128 3191 7181254

(K)248220  .08 7 125 875 PFF Belmont, NC   132tot            129 3194 7181254

(K)248221  .08 7 125 875 PFF Belmont, NC   132tot            130 3195 7181254

(K)248222  .08 7 125 875 PFF Belmont, NC   132tot            131 3180 7181254

(K)248223  .08 7 125 875 PFF Belmont, NC   132tot            132 3188 7181254

Page 3



OIT(Standard) ASTM D3895   minutes

2400 2,960

N lbs261.1

N/mm

N/mm33Average Strength @ Break 186

m

2250 2,427

Date:...................................................

Signature.............................................                     
Quality Control Department

45 54.561

f 582.6

12 19.71
f 15.24

2400 3,024

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 246793-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.26

2.68

10 in Cat. 1

400 459.8

45 62.859

CERTIFIED

97.235

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  133.62

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.14

Average Elongation @ Break              %

2,506

2,992

17.48

521.2

58.710

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

432.5

594.3

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,585



OIT(Standard) ASTM D3895   minutes

2400 3,117

N lbs275.4

N/mm

N/mm33Average Strength @ Break 188

m

2250 2,448

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.683

f 543.3

12 19.34
f 15.79

2400 2,942

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 246794-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.26

2.68

10 in Cat. 1

400 506.9

45 63.160

CERTIFIED

94.520

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  131.19

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,557

3,030

17.57

525.1

61.921

60HDmic.FRM
REV 03
12/23/05

psi

psi

159

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

420.4

583.6

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,665



OIT(Standard) ASTM D3895   minutes

2400 3,367

N lbs262.4

N/mm

N/mm35Average Strength @ Break 198

m

2250 2,616

Date:...................................................

Signature.............................................                     
Quality Control Department

45 52.973

f 559.4

12 18.13
f 15.99

2400 3,174

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 246795-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.50

mm1.54 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.58 mil62

.26

2.68

10 in Cat. 1

400 541.5

45 65.030

CERTIFIED

101.36

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.77

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 25 mil

-0.14

Average Elongation @ Break              %

2,675

3,271

17.06

550.5

59.002

60HDmic.FRM
REV 03
12/23/05

psi

psi

162

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

450.9

581.7

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,734



OIT(Standard) ASTM D3895   minutes

2400 3,122

N lbs261.6

N/mm

N/mm32Average Strength @ Break 182

m

2250 2,553

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.907

f 527.9

12 19.23
f 15.20

2400 2,780

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.949

ROLL # 246796-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.55

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.60 mil63

.26

2.52

10 in Cat. 1

400 505.8

45 53.716

CERTIFIED

102.33

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil61MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.34

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,524

2,951

17.22

516.9

58.812

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

455.2

579.8

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,495



OIT(Standard) ASTM D3895   minutes

2400 3,327

N lbs255.6

N/mm

N/mm33Average Strength @ Break 190

m

2250 2,495

Date:...................................................

Signature.............................................                     
Quality Control Department

45 54.105

f 498.1

12 24.21
f 19.65

2400 2,834

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.949

ROLL # 246797-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.26

2.52

10 in Cat. 1

400 511.1

45 60.820

CERTIFIED

103.45

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  137.50

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.14

Average Elongation @ Break              %

2,606

3,081

21.93

504.6

57.463

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

460.2

611.6

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,717



OIT(Standard) ASTM D3895   minutes

2400 2,893

N lbs260.2

N/mm

N/mm31Average Strength @ Break 179

m

2250 2,561

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.666

f 479.7

12 17.81
f 16.92

2400 2,894

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.949

ROLL # 246798-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.26

2.52

10 in Cat. 1

400 458.2

45 56.319

CERTIFIED

106.76

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  136.77

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 33 mil

-0.14

Average Elongation @ Break              %

2,684

2,894

17.37

469.0

58.493

60HDmic.FRM
REV 03
12/23/05

psi

psi

166

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

474.9

608.4

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,806



OIT(Standard) ASTM D3895   minutes

2400 3,310

N lbs256.4

N/mm

N/mm36Average Strength @ Break 205

m

2250 2,667

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.851

f 554.6

12 17.32
f 16.74

2400 3,309

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.949

ROLL # 246799-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.26

2.52

10 in Cat. 1

400 528.6

45 55.437

CERTIFIED

100.69

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.75

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,757

3,310

17.03

541.6

57.644

60HDmic.FRM
REV 03
12/23/05

psi

psi

170

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

447.9

643.9

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,846



OIT(Standard) ASTM D3895   minutes

2400 3,665

N lbs267.1

N/mm

N/mm39Average Strength @ Break 221

m

2250 2,750

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.115

f 580.9

12 19.96
f 14.71

2400 3,541

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.949

ROLL # 246700-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.26

2.52

10 in Cat. 1

400 433.6

45 63.979

CERTIFIED

97.450

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.44

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,902

3,603

17.34

507.3

60.047

60HDmic.FRM
REV 03
12/23/05

psi

psi

178

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

433.5

580.2

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 3,053



OIT(Standard) ASTM D3895   minutes

2400 3,728

N lbs296.4

N/mm

N/mm37Average Strength @ Break 214

m

2250 2,550

Date:...................................................

Signature.............................................                     
Quality Control Department

45 70.592

f 571.9

12 20.96
f 15.26

2400 3,277

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 246701-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.55 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.26

2.54

10 in Cat. 1

400 470.3

45 62.674

CERTIFIED

99.345

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.14

Average Elongation @ Break              %

2,676

3,503

18.11

521.1

66.633

60HDmic.FRM
REV 03
12/23/05

psi

psi

163

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

441.9

563.1

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,802



OIT(Standard) ASTM D3895   minutes

2400 3,649

N lbs283.2

N/mm

N/mm37Average Strength @ Break 211

m

2250 2,788

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.018

f 536.7

12 25.24
f 21.10

2400 3,214

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 246702-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.26

2.54

10 in Cat. 1

400 438.4

45 65.334

CERTIFIED

101.83

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,850

3,432

23.17

487.6

63.676

60HDmic.FRM
REV 03
12/23/05

psi

psi

175

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

453.0

563.1

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,912



OIT(Standard) ASTM D3895   minutes

2400 3,966

N lbs283.8

N/mm

N/mm35Average Strength @ Break 198

m

2250 2,828

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.521

f 418.4

12 19.41
f 14.52

2400 2,495

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 246703-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.26

2.54

10 in Cat. 1

400 434.6

45 64.091

CERTIFIED

101.33

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,852

3,231

16.97

426.5

63.806

60HDmic.FRM
REV 03
12/23/05

psi

psi

175

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

450.8

563.1

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,875



OIT(Standard) ASTM D3895   minutes

2400 3,898

N lbs299.4

N/mm

N/mm37Average Strength @ Break 209

m

2250 2,927

Date:...................................................

Signature.............................................                     
Quality Control Department

45 66.165

f 459.1

12 19.40
f 14.95

2400 2,864

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 246704-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.26

2.54

10 in Cat. 1

400 450.3

45 68.472

CERTIFIED

102.78

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,900

3,381

17.18

454.7

67.319

60HDmic.FRM
REV 03
12/23/05

psi

psi

179

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

457.2

563.1

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,872



OIT(Standard) ASTM D3895   minutes

2400 3,767

N lbs302.5

N/mm

N/mm41Average Strength @ Break 234

m

2250 2,771

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.402

f 620.3

12 20.93
f 14.25

2400 3,714

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 246705-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.50

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.26

2.54

10 in Cat. 1

400 445.9

45 68.593

CERTIFIED

99.123

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,853

3,741

17.59

533.1

67.998

60HDmic.FRM
REV 03
12/23/05

psi

psi

179

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

440.9

563.1

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,934



OIT(Standard) ASTM D3895   minutes

2400 3,386

N lbs281.2

N/mm

N/mm36Average Strength @ Break 206

m

2250 2,710

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.623

f 519.3

12 19.43
f 15.40

2400 3,292

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 246706-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.26

2.65

10 in Cat. 1

400 449.3

45 62.837

CERTIFIED

100.56

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.14

Average Elongation @ Break              %

2,802

3,339

17.42

484.3

63.230

60HDmic.FRM
REV 03
12/23/05

psi

psi

173

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

447.3

563.1

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,894



OIT(Standard) ASTM D3895   minutes

2400 3,836

N lbs251.9

N/mm

N/mm37Average Strength @ Break 212

m

2250 2,313

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.015

f 542.7

12 23.14
f 15.40

2400 2,965

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 246707-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.26

2.65

10 in Cat. 1

400 462.0

45 55.240

CERTIFIED

101.33

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.71

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,377

3,401

19.27

502.4

56.628

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

450.7

648.2

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,440



OIT(Standard) ASTM D3895   minutes

2400 3,751

N lbs277.9

N/mm

N/mm38Average Strength @ Break 218

m

2250 2,357

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.460

f 605.8

12 23.04
f 15.06

2400 3,264

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 246708-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.26

2.65

10 in Cat. 1

400 451.6

45 64.505

CERTIFIED

104.69

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.12

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,417

3,508

19.05

528.7

62.483

60HDmic.FRM
REV 03
12/23/05

psi

psi

150

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

465.7

645.5

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,476



OIT(Standard) ASTM D3895   minutes

2400 2,803

N lbs257.1

N/mm

N/mm31Average Strength @ Break 175

m

2250 2,566

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.910

f 495.2

12 17.98
f 15.23

2400 2,794

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 246709-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.26

2.65

10 in Cat. 1

400 416.7

45 59.712

CERTIFIED

106.54

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  143.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.14

Average Elongation @ Break              %

2,593

2,799

16.61

456.0

57.811

60HDmic.FRM
REV 03
12/23/05

psi

psi

162

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

473.9

637.3

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,619



OIT(Standard) ASTM D3895   minutes

2400 3,159

N lbs265.4

N/mm

N/mm34Average Strength @ Break 195

m

2250 2,699

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.697

f 514.6

12 17.95
f 15.31

2400 3,033

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 246710-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.50

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.26

2.65

10 in Cat. 1

400 468.7

45 58.635

CERTIFIED

111.21

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.89

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,738

3,096

16.63

491.7

59.666

60HDmic.FRM
REV 03
12/23/05

psi

psi

172

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

494.7

582.2

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,776



OIT(Standard) ASTM D3895   minutes

2400 3,409

N lbs258.7

N/mm

N/mm35Average Strength @ Break 199

m

2250 2,470

Date:...................................................

Signature.............................................                     
Quality Control Department

45 54.951

f 480.9

12 20.17
f 20.36

2400 3,062

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 246711-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.60 mil63

.26

2.57

10 in Cat. 1

400 451.1

45 61.366

CERTIFIED

110.58

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  136.61

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.14

Average Elongation @ Break              %

2,378

3,236

20.27

466.0

58.159

60HDmic.FRM
REV 03
12/23/05

psi

psi

146

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

491.9

607.6

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,286



OIT(Standard) ASTM D3895   minutes

2400 3,262

N lbs239.1

N/mm

N/mm34Average Strength @ Break 197

m

2250 2,253

Date:...................................................

Signature.............................................                     
Quality Control Department

45 53.434

f 598.1

12 20.71
f 16.02

2400 3,145

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 246712-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.58 mil62

.26

2.57

10 in Cat. 1

400 494.5

45 54.054

CERTIFIED

107.51

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-16-08

Puncture Resistance
ASTM D4833 (Modified)

Load  129.98

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.14

Average Elongation @ Break              %

2,259

3,204

18.37

546.3

53.744

60HDmic.FRM
REV 03
12/23/05

psi

psi

139

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi24

lbs

lbs

478.2

578.2

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,264



OIT(Standard) ASTM D3895   minutes

2400 3,834

N lbs257.6

N/mm

N/mm35Average Strength @ Break 200

m

2250 2,428

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.831

f 494.7

12 22.02
f 15.93

2400 2,688

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247101-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.58 mil62

.26

2.57

10 in Cat. 1

400 451.0

45 55.016

CERTIFIED

105.44

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  127.23

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.14

Average Elongation @ Break              %

2,358

3,261

18.98

472.9

57.924

60HDmic.FRM
REV 03
12/23/05

psi

psi

145

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

469.0

566.0

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,288



OIT(Standard) ASTM D3895   minutes

2400 3,485

N lbs271.5

N/mm

N/mm35Average Strength @ Break 200

m

2250 2,341

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.595

f 534.3

12 21.62
f 15.85

2400 3,015

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247102-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.26

2.57

10 in Cat. 1

400 526.7

45 54.498

CERTIFIED

103.73

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  125.57

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,407

3,250

18.74

530.5

61.046

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

461.4

558.6

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,472



OIT(Standard) ASTM D3895   minutes

2400 4,118

N lbs272.2

N/mm

N/mm39Average Strength @ Break 221

m

2250 2,579

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.177

f 552.6

12 21.90
f 16.33

2400 3,086

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247103-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.26

2.57

10 in Cat. 1

400 466.2

45 67.205

CERTIFIED

106.62

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.65

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.14

Average Elongation @ Break              %

2,492

3,602

19.12

509.4

61.191

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

474.3

634.5

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,405



OIT(Standard) ASTM D3895   minutes

2400 3,303

N lbs273.9

N/mm

N/mm34Average Strength @ Break 196

m

2250 2,333

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.678

f 574.9

12 20.33
f 16.19

2400 3,073

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247104-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.54

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.58 mil62

.26

2.39

10 in Cat. 1

400 507.5

45 61.494

CERTIFIED

96.025

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil61MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.17

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.14

Average Elongation @ Break              %

2,342

3,188

18.26

541.2

61.586

60HDmic.FRM
REV 03
12/23/05

psi

psi

144

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

427.1

632.4

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,350



OIT(Standard) ASTM D3895   minutes

2400 3,490

N lbs284.8

N/mm

N/mm34Average Strength @ Break 196

m

2250 2,260

Date:...................................................

Signature.............................................                     
Quality Control Department

45 66.178

f 556.9

12 22.14
f 19.26

2400 2,901

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247105-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.26

2.39

10 in Cat. 1

400 435.7

45 61.867

CERTIFIED

82.688

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  146.18

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.14

Average Elongation @ Break              %

2,341

3,196

20.70

496.3

64.022

60HDmic.FRM
REV 03
12/23/05

psi

psi

144

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

367.8

650.2

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,421



OIT(Standard) ASTM D3895   minutes

2400 3,163

N lbs311.9

N/mm

N/mm34Average Strength @ Break 191

m

2250 2,425

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.831

f 546.0

12 19.83
f 15.40

2400 2,993

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247106-08 Liner Type: MICROSPIKE™ HDPELot #: 7181255

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.26

2.39

10 in Cat. 1

400 475.2

45 72.390

CERTIFIED

92.933

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  123.73

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.14

Average Elongation @ Break              %

2,499

3,078

17.62

510.6

70.111

60HDmic.FRM
REV 03
12/23/05

psi

psi

155

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

413.4

550.4

N

N

ODD # : TOP   EVEN #: BOTTOM 182

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,572



OIT(Standard) ASTM D3895   minutes

2400 3,689

N lbs239.5

N/mm

N/mm36Average Strength @ Break 207

m

2250 2,435

Date:...................................................

Signature.............................................                     
Quality Control Department

45 52.630

f 540.5

12 23.01
f 14.67

2400 3,051

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247107-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.22

2.39

10 in Cat. 1

400 480.6

45 55.065

CERTIFIED

101.75

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.14

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,557

3,370

18.84

510.6

53.848

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

452.6

552.2

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,679



OIT(Standard) ASTM D3895   minutes

2400 3,458

N lbs249.5

N/mm

N/mm36Average Strength @ Break 204

m

2250 2,275

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.242

f 521.9

12 20.97
f 15.77

2400 3,134

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247108-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.39

10 in Cat. 1

400 487.6

45 55.943

CERTIFIED

104.98

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  136.27

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,571

3,296

18.37

504.8

56.093

60HDmic.FRM
REV 03
12/23/05

psi

psi

159

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

467.0

606.1

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,867



OIT(Standard) ASTM D3895   minutes

2400 3,609

N lbs260.5

N/mm

N/mm34Average Strength @ Break 194

m

2250 2,307

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.819

f 488.0

12 23.40
f 14.82

2400 2,618

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247109-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.55

10 in Cat. 1

400 470.5

45 56.318

CERTIFIED

107.87

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.60

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,406

3,114

19.11

479.3

58.569

60HDmic.FRM
REV 03
12/23/05

psi

psi

150

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

479.8

647.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,505



OIT(Standard) ASTM D3895   minutes

2400 2,951

N lbs226.4

N/mm

N/mm34Average Strength @ Break 197

m

2250 2,379

Date:...................................................

Signature.............................................                     
Quality Control Department

45 48.441

f 582.6

12 23.49
f 20.35

2400 3,293

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247110-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.55

10 in Cat. 1

400 475.3

45 53.355

CERTIFIED

96.637

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.60

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.65

Average Elongation @ Break              %

2,536

3,122

21.92

529.0

50.898

60HDmic.FRM
REV 03
12/23/05

psi

psi

160

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

429.8

647.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,693



OIT(Standard) ASTM D3895   minutes

2400 3,188

N lbs262.4

N/mm

N/mm33Average Strength @ Break 191

m

2250 2,464

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.167

f 568.0

12 20.09
f 17.50

2400 2,999

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247111-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.55

10 in Cat. 1

400 469.4

45 62.799

CERTIFIED

104.16

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.60

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,343

3,094

18.80

518.7

58.983

60HDmic.FRM
REV 03
12/23/05

psi

psi

145

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

463.3

647.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,222



OIT(Standard) ASTM D3895   minutes

2400 2,848

N lbs241.8

N/mm

N/mm30Average Strength @ Break 171

m

2250 2,332

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.892

f 511.7

12 19.16
f 15.90

2400 2,674

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247112-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.55

10 in Cat. 1

400 443.8

45 52.829

CERTIFIED

97.334

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.60

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,317

2,761

17.53

477.8

54.361

60HDmic.FRM
REV 03
12/23/05

psi

psi

143

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

432.9

647.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,301



OIT(Standard) ASTM D3895   minutes

2400 4,056

N lbs274.0

N/mm

N/mm41Average Strength @ Break 233

m

2250 2,741

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.129

f 610.0

12 21.02
f 16.36

2400 3,385

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247113-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.55

10 in Cat. 1

400 466.3

45 64.060

CERTIFIED

96.965

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.60

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,612

3,721

18.69

538.2

61.595

60HDmic.FRM
REV 03
12/23/05

psi

psi

163

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

431.3

647.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,482



OIT(Standard) ASTM D3895   minutes

2400 3,066

N lbs244.7

N/mm

N/mm38Average Strength @ Break 215

m

2250 2,186

Date:...................................................

Signature.............................................                     
Quality Control Department

45 53.831

f 608.4

12 20.94
f 15.49

2400 3,817

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 247114-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.47

10 in Cat. 1

400 523.3

45 56.210

CERTIFIED

95.548

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.60

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,511

3,442

18.22

565.8

55.021

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

425.0

647.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,836



OIT(Standard) ASTM D3895   minutes

2400 3,383

N lbs281.0

N/mm

N/mm34Average Strength @ Break 193

m

2250 2,436

Date:...................................................

Signature.............................................                     
Quality Control Department

45 64.981

f 484.0

12 21.09
f 16.92

2400 2,746

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 247115-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.76 mil69

.22

2.47

10 in Cat. 1

400 512.7

45 61.365

CERTIFIED

104.29

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  139.29

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,467

3,065

19.01

498.4

63.173

60HDmic.FRM
REV 03
12/23/05

psi

psi

155

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

463.9

619.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,497



OIT(Standard) ASTM D3895   minutes

2400 3,731

N lbs295.4

N/mm

N/mm38Average Strength @ Break 216

m

2250 2,629

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.608

f 575.1

12 19.10
f 16.10

2400 3,303

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 247116-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.47

10 in Cat. 1

400 528.7

45 65.229

CERTIFIED

108.53

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  125.92

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 25 mil

-0.65

Average Elongation @ Break              %

2,651

3,517

17.60

551.9

66.418

60HDmic.FRM
REV 03
12/23/05

psi

psi

163

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

482.8

560.1

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,673



OIT(Standard) ASTM D3895   minutes

2400 3,160

N lbs237.5

N/mm

N/mm34Average Strength @ Break 192

m

2250 2,415

Date:...................................................

Signature.............................................                     
Quality Control Department

45 50.387

f 565.5

12 18.59
f 16.10

2400 3,126

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 247117-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.55 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.22

2.47

10 in Cat. 1

400 525.8

45 56.410

CERTIFIED

108.75

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.61

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 22 mil

-0.65

Average Elongation @ Break              %

2,496

3,143

17.35

545.7

53.399

60HDmic.FRM
REV 03
12/23/05

psi

psi

152

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

483.7

554.3

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,577



OIT(Standard) ASTM D3895   minutes

2400 3,242

N lbs294.9

N/mm

N/mm35Average Strength @ Break 197

m

2250 2,522

Date:...................................................

Signature.............................................                     
Quality Control Department

45 65.365

f 564.0

12 18.91
f 15.34

2400 3,221

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.943

ROLL # 247118-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.43

mm1.55 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.22

2.47

10 in Cat. 1

400 515.3

45 67.216

CERTIFIED

109.21

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11-17-08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.27

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.65

Average Elongation @ Break              %

2,566

3,232

17.13

539.7

66.290

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

485.8

632.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,609



OIT(Standard) ASTM D3895   minutes

2400 3,910

N lbs279.7

N/mm

N/mm39Average Strength @ Break 220

m

2250 2,596

Date:...................................................

Signature.............................................                     
Quality Control Department

45 66.942

f 556.5

12 18.78
f 16.10

2400 3,160

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247219-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.72

10 in Cat. 1

400 571.9

45 58.805

CERTIFIED

110.99

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 20 mil

-0.65

Average Elongation @ Break              %

2,589

3,535

17.44

564.2

62.873

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

493.7

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,581



OIT(Standard) ASTM D3895   minutes

2400 3,564

N lbs283.8

N/mm

N/mm35Average Strength @ Break 198

m

2250 2,470

Date:...................................................

Signature.............................................                     
Quality Control Department

45 72.514

f 493.1

12 21.77
f 15.03

2400 2,773

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247220-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.75 mil69

.22

2.72

10 in Cat. 1

400 515.5

45 55.090

CERTIFIED

95.747

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 25 mil

-0.65

Average Elongation @ Break              %

2,492

3,169

18.40

504.3

63.802

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

425.9

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,514



OIT(Standard) ASTM D3895   minutes

2400 3,520

N lbs271.4

N/mm

N/mm37Average Strength @ Break 209

m

2250 2,552

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.198

f 574.6

12 18.69
f 16.89

2400 3,257

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247221-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.72

10 in Cat. 1

400 562.5

45 60.827

CERTIFIED

105.39

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 20 mil

-0.65

Average Elongation @ Break              %

2,537

3,389

17.79

568.6

61.013

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

468.8

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,521



OIT(Standard) ASTM D3895   minutes

2400 3,380

N lbs265.5

N/mm

N/mm32Average Strength @ Break 183

m

2250 2,334

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.004

f 444.2

12 20.14
f 16.66

2400 2,580

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247222-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.57 mil62

.22

2.72

10 in Cat. 1

400 503.1

45 63.393

CERTIFIED

101.51

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.65

Average Elongation @ Break              %

2,402

2,980

18.40

473.7

59.699

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

451.5

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,470



OIT(Standard) ASTM D3895   minutes

2400 3,793

N lbs298.0

N/mm

N/mm38Average Strength @ Break 215

m

2250 2,489

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.203

f 592.3

12 21.48
f 15.37

2400 3,223

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247223-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.41

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.72

10 in Cat. 1

400 481.0

45 66.779

CERTIFIED

95.778

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 21 mil

-0.65

Average Elongation @ Break              %

2,533

3,508

18.43

536.7

66.991

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

426.0

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,577



OIT(Standard) ASTM D3895   minutes

2400 3,341

N lbs273.7

N/mm

N/mm35Average Strength @ Break 199

m

2250 2,505

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.927

f 565.5

12 20.73
f 15.62

2400 2,971

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247224-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.65

10 in Cat. 1

400 501.5

45 59.152

CERTIFIED

94.898

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 23 mil

-0.65

Average Elongation @ Break              %

2,486

3,156

18.18

533.5

61.540

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

422.1

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,467



OIT(Standard) ASTM D3895   minutes

2400 3,450

N lbs274.4

N/mm

N/mm36Average Strength @ Break 204

m

2250 2,438

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.567

f 559.9

12 19.41
f 15.74

2400 3,187

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247225-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.65

10 in Cat. 1

400 553.9

45 60.824

CERTIFIED

102.82

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  126.65

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 25 mil

-0.65

Average Elongation @ Break              %

2,477

3,319

17.58

556.9

61.696

60HDmic.FRM
REV 03
12/23/05

psi

psi

152

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

457.4

563.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,516



OIT(Standard) ASTM D3895   minutes

2400 3,497

N lbs282.5

N/mm

N/mm38Average Strength @ Break 215

m

2250 2,579

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.292

f 569.5

12 18.16
f 14.60

2400 3,673

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247226-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.42

mm1.52 mil60

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.22

2.65

10 in Cat. 1

400 521.8

45 59.753

CERTIFIED

98.214

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  128.66

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,836

3,585

16.38

545.7

63.523

60HDmic.FRM
REV 03
12/23/05

psi

psi

170

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

436.9

572.3

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 3,093



OIT(Standard) ASTM D3895   minutes

2400 3,119

N lbs262.8

N/mm

N/mm33Average Strength @ Break 189

m

2250 2,462

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.205

f 514.2

12 18.06
f 16.18

2400 2,917

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247227-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.74 mil69

.22

2.65

10 in Cat. 1

400 503.4

45 55.947

CERTIFIED

89.784

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  121.01

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,486

3,018

17.12

508.8

59.076

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

399.4

538.3

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,510



OIT(Standard) ASTM D3895   minutes

2400 3,608

N lbs261.7

N/mm

N/mm39Average Strength @ Break 223

m

2250 2,568

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.998

f 624.0

12 19.95
f 15.93

2400 3,413

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247228-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.50

mm1.61 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.65

10 in Cat. 1

400 510.0

45 57.660

CERTIFIED

85.487

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  119.01

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 32 mil

-0.65

Average Elongation @ Break              %

2,540

3,511

17.94

567.0

58.829

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

380.2

529.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,512



OIT(Standard) ASTM D3895   minutes

2400 3,173

N lbs262.0

N/mm

N/mm34Average Strength @ Break 192

m

2250 2,579

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.108

f 557.5

12 18.43
f 16.20

2400 3,093

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.950

ROLL # 247229-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.58

10 in Cat. 1

400 511.3

45 59.703

CERTIFIED

90.674

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11-18-08

Puncture Resistance
ASTM D4833 (Modified)

Load  120.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,553

3,133

17.32

534.4

58.906

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

403.3

535.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,527



OIT(Standard) ASTM D3895   minutes

2400 3,676

N lbs261.8

N/mm

N/mm33Average Strength @ Break 186

m

2250 2,539

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.284

f 441.0

12 19.53
f 16.33

2400 2,418

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.950

ROLL # 247230-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.55 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.58

10 in Cat. 1

400 470.4

45 58.429

CERTIFIED

82.259

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  120.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,424

3,047

17.93

455.7

58.857

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

365.9

535.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,309



OIT(Standard) ASTM D3895   minutes

2400 2,980

N lbs252.9

N/mm

N/mm33Average Strength @ Break 187

m

2250 2,382

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.336

f 527.8

12 18.82
f 16.07

2400 2,994

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.950

ROLL # 247231-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.58

10 in Cat. 1

400 509.6

45 53.356

CERTIFIED

89.529

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  120.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,448

2,987

17.45

518.7

56.846

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

398.2

535.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,513



OIT(Standard) ASTM D3895   minutes

2400 2,868

N lbs249.6

N/mm

N/mm34Average Strength @ Break 195

m

2250 2,431

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.087

f 623.3

12 18.18
f 15.38

2400 3,308

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.950

ROLL # 247232-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.58

10 in Cat. 1

400 468.5

45 54.123

CERTIFIED

84.451

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  120.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,452

3,088

16.78

545.9

56.105

60HDmic.FRM
REV 03
12/23/05

psi

psi

154

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

375.6

535.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,472



OIT(Standard) ASTM D3895   minutes

2400 3,035

N lbs254.4

N/mm

N/mm32Average Strength @ Break 185

m

2250 2,482

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.024

f 580.2

12 17.21
f 13.71

2400 3,002

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.950

ROLL # 247233-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.58

10 in Cat. 1

400 518.2

45 56.378

CERTIFIED

88.221

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  120.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,555

3,019

15.46

549.2

57.201

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

392.4

535.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,628



OIT(Standard) ASTM D3895   minutes

2400 3,078

N lbs267.0

N/mm

N/mm33Average Strength @ Break 189

m

2250 2,165

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.346

f 557.7

12 21.38
f 16.42

2400 3,101

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247234-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.55 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.56

10 in Cat. 1

400 523.6

45 56.730

CERTIFIED

90.089

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  120.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 32 mil

-0.65

Average Elongation @ Break              %

2,356

3,090

18.90

540.7

60.038

60HDmic.FRM
REV 03
12/23/05

psi

psi

144

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

400.7

535.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,546



OIT(Standard) ASTM D3895   minutes

2400 3,005

N lbs245.6

N/mm

N/mm30Average Strength @ Break 171

m

2250 2,304

Date:...................................................

Signature.............................................                     
Quality Control Department

45 53.843

f 493.0

12 18.00
f 16.45

2400 2,558

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247235-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.56

10 in Cat. 1

400 500.0

45 56.572

CERTIFIED

100.23

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  143.05

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.65

Average Elongation @ Break              %

2,236

2,782

17.23

496.5

55.208

60HDmic.FRM
REV 03
12/23/05

psi

psi

137

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi24

lbs

lbs

445.8

636.3

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,168



OIT(Standard) ASTM D3895   minutes

2400 3,264

N lbs275.5

N/mm

N/mm31Average Strength @ Break 175

m

2250 2,172

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.837

f 425.6

12 20.41
f 16.85

2400 2,366

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247236-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.56

10 in Cat. 1

400 503.3

45 61.061

CERTIFIED

103.01

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.65

Average Elongation @ Break              %

2,151

2,815

18.63

464.5

61.949

60HDmic.FRM
REV 03
12/23/05

psi

psi

134

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi23

lbs

lbs

458.2

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,130



OIT(Standard) ASTM D3895   minutes

2400 3,151

N lbs281.0

N/mm

N/mm34Average Strength @ Break 192

m

2250 2,218

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.667

f 563.5

12 20.52
f 15.58

2400 3,113

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247237-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.40

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.22

2.56

10 in Cat. 1

400 511.3

45 62.691

CERTIFIED

103.07

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil55MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 23 mil

-0.65

Average Elongation @ Break              %

2,307

3,132

18.05

537.4

63.179

60HDmic.FRM
REV 03
12/23/05

psi

psi

142

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

458.5

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,396



OIT(Standard) ASTM D3895   minutes

2400 3,672

N lbs262.3

N/mm

N/mm36Average Strength @ Break 205

m

2250 2,261

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.608

f 585.9

12 21.06
f 15.76

2400 3,106

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247238-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.54 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.63 mil64

.22

2.56

10 in Cat. 1

400 498.0

45 55.332

CERTIFIED

110.07

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 23 mil

-0.65

Average Elongation @ Break              %

2,233

3,389

18.41

542.0

58.970

60HDmic.FRM
REV 03
12/23/05

psi

psi

135

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi24

lbs

lbs

489.6

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,205



OIT(Standard) ASTM D3895   minutes

2400 3,069

N lbs250.7

N/mm

N/mm34Average Strength @ Break 196

m

2250 2,164

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.657

f 610.3

12 21.00
f 16.35

2400 3,260

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247339-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.54

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.58 mil62

.22

2.14

10 in Cat. 1

400 509.6

45 53.088

CERTIFIED

101.60

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil61MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 22 mil

-0.65

Average Elongation @ Break              %

2,268

3,165

18.68

560.0

56.373

60HDmic.FRM
REV 03
12/23/05

psi

psi

140

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

451.9

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,371



OIT(Standard) ASTM D3895   minutes

2400 3,571

N lbs274.5

N/mm

N/mm34Average Strength @ Break 194

m

2250 2,504

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.637

f 520.1

12 21.02
f 16.55

2400 2,794

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247340-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.55 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.57 mil62

.22

2.14

10 in Cat. 1

400 522.3

45 61.779

CERTIFIED

108.67

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 23 mil

-0.65

Average Elongation @ Break              %

2,479

3,183

18.79

521.2

61.708

60HDmic.FRM
REV 03
12/23/05

psi

psi

151

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

483.4

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,453



OIT(Standard) ASTM D3895   minutes

2400 3,351

N lbs250.5

N/mm

N/mm33Average Strength @ Break 191

m

2250 2,430

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.456

f 504.4

12 17.64
f 15.95

2400 2,866

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247341-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.22

2.14

10 in Cat. 1

400 562.8

45 57.165

CERTIFIED

107.08

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 22 mil

-0.65

Average Elongation @ Break              %

2,497

3,109

16.80

533.6

56.311

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

476.3

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,563



OIT(Standard) ASTM D3895   minutes

2400 3,321

N lbs274.2

N/mm

N/mm34Average Strength @ Break 194

m

2250 2,264

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.541

f 569.1

12 20.68
f 16.04

2400 2,995

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247342-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.43

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.14

10 in Cat. 1

400 473.1

45 62.761

CERTIFIED

106.09

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.65

Average Elongation @ Break              %

2,323

3,158

18.36

521.1

61.651

60HDmic.FRM
REV 03
12/23/05

psi

psi

143

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

471.9

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,381



OIT(Standard) ASTM D3895   minutes

2400 3,246

N lbs249.4

N/mm

N/mm28Average Strength @ Break 162

m

2250 2,341

Date:...................................................

Signature.............................................                     
Quality Control Department

45 54.183

f 217.3

12 19.72
f 15.88

2400 2,009

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247343-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.14

10 in Cat. 1

400 496.8

45 57.950

CERTIFIED

105.39

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 21 mil

-0.65

Average Elongation @ Break              %

2,478

2,628

17.80

357.1

56.067

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

468.8

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,614



OIT(Standard) ASTM D3895   minutes

2400 3,386

N lbs277.6

N/mm

N/mm32Average Strength @ Break 184

m

2250 2,463

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.711

f 451.7

12 20.61
f 15.90

2400 2,560

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247344-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.54

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.31

10 in Cat. 1

400 497.7

45 57.088

CERTIFIED

104.27

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil61MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  140.63

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 25 mil

-0.65

Average Elongation @ Break              %

2,491

2,973

18.26

474.7

62.400

60HDmic.FRM
REV 03
12/23/05

psi

psi

154

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

463.8

625.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,519



OIT(Standard) ASTM D3895   minutes

2400 2,877

N lbs282.2

N/mm

N/mm31Average Strength @ Break 178

m

2250 2,490

Date:...................................................

Signature.............................................                     
Quality Control Department

45 64.941

f 519.4

12 17.80
f 14.99

2400 2,885

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247345-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.31

10 in Cat. 1

400 468.2

45 61.939

CERTIFIED

106.74

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 24 mil

-0.65

Average Elongation @ Break              %

2,587

2,881

16.40

493.8

63.440

60HDmic.FRM
REV 03
12/23/05

psi

psi

160

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

474.8

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,683



OIT(Standard) ASTM D3895   minutes

2400 3,772

N lbs272.6

N/mm

N/mm35Average Strength @ Break 199

m

2250 2,357

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.293

f 474.8

12 21.12
f 15.62

2400 2,577

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247346-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.31

10 in Cat. 1

400 474.4

45 62.287

CERTIFIED

102.56

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,389

3,175

18.37

474.6

61.290

60HDmic.FRM
REV 03
12/23/05

psi

psi

150

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

456.2

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,421



OIT(Standard) ASTM D3895   minutes

2400 2,956

N lbs284.8

N/mm

N/mm32Average Strength @ Break 184

m

2250 2,439

Date:...................................................

Signature.............................................                     
Quality Control Department

45 65.087

f 570.6

12 18.42
f 12.65

2400 2,967

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247347-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.22

2.31

10 in Cat. 1

400 468.0

45 62.973

CERTIFIED

98.923

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 25 mil

-0.65

Average Elongation @ Break              %

2,541

2,962

15.54

519.3

64.030

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

440.0

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,643



OIT(Standard) ASTM D3895   minutes

2400 3,685

N lbs280.4

N/mm

N/mm36Average Strength @ Break 208

m

2250 2,471

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.834

f 565.1

12 21.44
f 17.08

2400 3,047

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.944

ROLL # 247348-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.31

10 in Cat. 1

400 450.6

45 65.259

CERTIFIED

97.623

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.65

Average Elongation @ Break              %

2,471

3,366

19.26

507.9

63.047

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

434.2

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,471



OIT(Standard) ASTM D3895   minutes

2400 3,441

N lbs256.0

N/mm

N/mm37Average Strength @ Break 214

m

2250 2,336

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.441

f 652.5

12 20.83
f 15.68

2400 3,469

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247349-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.43

10 in Cat. 1

400 523.9

45 58.652

CERTIFIED

100.31

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.65

Average Elongation @ Break              %

2,398

3,455

18.26

588.2

57.547

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

446.2

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,460



OIT(Standard) ASTM D3895   minutes

2400 3,848

N lbs279.8

N/mm

N/mm38Average Strength @ Break 215

m

2250 2,584

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.194

f 494.5

12 21.34
f 14.61

2400 3,064

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247350-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.50

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.43

10 in Cat. 1

400 481.5

45 62.613

CERTIFIED

100.41

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,783

3,456

17.98

488.0

62.904

60HDmic.FRM
REV 03
12/23/05

psi

psi

173

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

446.7

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,982



OIT(Standard) ASTM D3895   minutes

2400 3,191

N lbs278.6

N/mm

N/mm34Average Strength @ Break 193

m

2250 2,625

Date:...................................................

Signature.............................................                     
Quality Control Department

45 65.503

f 578.9

12 19.77
f 14.65

2400 3,087

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247351-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.43

10 in Cat. 1

400 399.5

45 59.748

CERTIFIED

100.81

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.65

Average Elongation @ Break              %

2,599

3,139

17.21

489.2

62.626

60HDmic.FRM
REV 03
12/23/05

psi

psi

160

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

448.4

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,573



OIT(Standard) ASTM D3895   minutes

2400 3,146

N lbs283.3

N/mm

N/mm33Average Strength @ Break 186

m

2250 2,664

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.599

f 500.5

12 18.29
f 16.11

2400 2,924

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247352-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.43

10 in Cat. 1

400 489.2

45 64.797

CERTIFIED

90.919

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,642

3,035

17.20

494.9

63.698

60HDmic.FRM
REV 03
12/23/05

psi

psi

162

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

404.4

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,619



OIT(Standard) ASTM D3895   minutes

2400 3,674

N lbs274.2

N/mm

N/mm36Average Strength @ Break 208

m

2250 2,127

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.153

f 516.2

12 25.07
f 17.19

2400 3,025

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247353-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.43

10 in Cat. 1

400 481.0

45 63.120

CERTIFIED

92.433

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,359

3,350

21.13

498.6

61.637

60HDmic.FRM
REV 03
12/23/05

psi

psi

147

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

411.1

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,590



OIT(Standard) ASTM D3895   minutes

2400 3,145

N lbs275.7

N/mm

N/mm36Average Strength @ Break 203

m

2250 2,520

Date:...................................................

Signature.............................................                     
Quality Control Department

45 57.026

f 575.5

12 20.28
f 17.23

2400 3,344

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247354-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.68

10 in Cat. 1

400 463.8

45 66.954

CERTIFIED

99.259

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 32 mil

-0.65

Average Elongation @ Break              %

2,524

3,245

18.76

519.7

61.990

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

441.5

580.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,527



OIT(Standard) ASTM D3895   minutes

2400 4,105

N lbs289.8

N/mm

N/mm39Average Strength @ Break 220

m

2250 2,645

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.818

f 511.6

12 22.40
f 15.76

2400 2,875

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247355-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.68

10 in Cat. 1

400 457.2

45 69.487

CERTIFIED

98.712

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/19/08

Puncture Resistance
ASTM D4833 (Modified)

Load  129.18

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.65

Average Elongation @ Break              %

2,654

3,490

19.08

484.4

65.153

60HDmic.FRM
REV 03
12/23/05

psi

psi

167

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

439.1

574.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,663



OIT(Standard) ASTM D3895   minutes

2400 2,818

N lbs263.1

N/mm

N/mm36Average Strength @ Break 206

m

2250 2,445

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.706

f 612.5

12 19.43
f 15.08

2400 3,900

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247456-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.59

10 in Cat. 1

400 465.6

45 59.589

CERTIFIED

92.128

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  128.37

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,744

3,359

17.26

539.1

59.148

60HDmic.FRM
REV 03
12/23/05

psi

psi

169

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

409.8

571.0

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 3,043



OIT(Standard) ASTM D3895   minutes

2400 3,369

N lbs285.7

N/mm

N/mm34Average Strength @ Break 195

m

2250 2,509

Date:...................................................

Signature.............................................                     
Quality Control Department

45 67.530

f 478.9

12 19.10
f 14.65

2400 2,931

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247457-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.22

2.59

10 in Cat. 1

400 522.1

45 60.940

CERTIFIED

95.721

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  141.17

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,692

3,150

16.88

500.5

64.235

60HDmic.FRM
REV 03
12/23/05

psi

psi

166

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

425.8

627.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,874



OIT(Standard) ASTM D3895   minutes

2400 3,355

N lbs285.6

N/mm

N/mm34Average Strength @ Break 193

m

2250 2,460

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.100

f 502.6

12 20.67
f 16.24

2400 2,638

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247458-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.64 mil65

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.76 mil69

.22

2.59

10 in Cat. 1

400 445.8

45 66.339

CERTIFIED

99.960

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  141.06

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.65

Average Elongation @ Break              %

2,419

2,997

18.46

474.2

64.220

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

444.6

627.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,378



OIT(Standard) ASTM D3895   minutes

2400 3,865

N lbs296.7

N/mm

N/mm37Average Strength @ Break 210

m

2250 2,623

Date:...................................................

Signature.............................................                     
Quality Control Department

45 66.395

f 481.6

12 21.51
f 12.78

2400 2,842

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247459-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.61

10 in Cat. 1

400 466.6

45 66.992

CERTIFIED

101.43

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.51

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,775

3,354

17.15

474.1

66.694

60HDmic.FRM
REV 03
12/23/05

psi

psi

174

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

451.2

633.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,926



OIT(Standard) ASTM D3895   minutes

2400 4,424

N lbs269.0

N/mm

N/mm41Average Strength @ Break 236

m

2250 2,969

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.201

f 497.9

12 22.86
f 18.27

2400 3,030

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247460-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.61 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.61

10 in Cat. 1

400 469.9

45 59.753

CERTIFIED

103.48

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.51

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,730

3,727

20.57

483.9

60.477

60HDmic.FRM
REV 03
12/23/05

psi

psi

173

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

460.3

633.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,491



OIT(Standard) ASTM D3895   minutes

2400 3,222

N lbs252.8

N/mm

N/mm34Average Strength @ Break 196

m

2250 2,806

Date:...................................................

Signature.............................................                     
Quality Control Department

45 57.670

f 540.7

12 15.82
f 15.48

2400 3,051

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247461-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.22

2.61

10 in Cat. 1

400 561.6

45 55.979

CERTIFIED

104.38

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.51

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,719

3,137

15.65

551.2

56.825

60HDmic.FRM
REV 03
12/23/05

psi

psi

170

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

464.3

633.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,631



OIT(Standard) ASTM D3895   minutes

2400 2,969

N lbs264.0

N/mm

N/mm30Average Strength @ Break 174

m

2250 2,606

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.770

f 469.3

12 17.21
f 19.95

2400 2,552

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247462-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.61

10 in Cat. 1

400 453.2

45 57.937

CERTIFIED

96.613

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.51

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.65

Average Elongation @ Break              %

2,477

2,761

18.58

461.3

59.354

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

429.7

633.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,348



OIT(Standard) ASTM D3895   minutes

2400 3,148

N lbs276.6

N/mm

N/mm32Average Strength @ Break 180

m

2250 2,735

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.399

f 481.0

12 16.67
f 16.98

2400 2,725

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247463-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.59 mil63

.22

2.61

10 in Cat. 1

400 483.2

45 65.975

CERTIFIED

95.848

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.51

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.65

Average Elongation @ Break              %

2,607

2,937

16.83

482.1

62.187

60HDmic.FRM
REV 03
12/23/05

psi

psi

160

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

426.3

633.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,478



OIT(Standard) ASTM D3895   minutes

2400 2,831

N lbs285.4

N/mm

N/mm27Average Strength @ Break 151

m

2250 2,414

Date:...................................................

Signature.............................................                     
Quality Control Department

45 74.779

f 401.0

12 18.80
f 15.64

2400 2,036

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247464-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.67

10 in Cat. 1

400 472.9

45 53.561

CERTIFIED

108.64

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.51

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.65

Average Elongation @ Break              %

2,539

2,434

17.22

437.0

64.170

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

483.2

633.9

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,663



OIT(Standard) ASTM D3895   minutes

2400 2,980

N lbs255.3

N/mm

N/mm33Average Strength @ Break 187

m

2250 2,484

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.264

f 532.7

12 19.26
f 14.89

2400 3,036

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247465-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.79 mil70

.22

2.67

10 in Cat. 1

400 441.8

45 59.546

CERTIFIED

97.320

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  131.86

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.65

Average Elongation @ Break              %

2,581

3,008

17.08

487.3

57.405

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

432.9

586.5

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,677



OIT(Standard) ASTM D3895   minutes

2400 3,734

N lbs253.3

N/mm

N/mm37Average Strength @ Break 211

m

2250 2,410

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.805

f 525.3

12 21.82
f 15.77

2400 3,015

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247466-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.71 mil67

.22

2.67

10 in Cat. 1

400 478.9

45 58.101

CERTIFIED

96.687

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  131.86

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.65

Average Elongation @ Break              %

2,485

3,375

18.80

502.1

56.953

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

430.1

586.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,560



OIT(Standard) ASTM D3895   minutes

2400 3,061

N lbs259.4

N/mm

N/mm33Average Strength @ Break 191

m

2250 2,471

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.922

f 478.0

12 18.79
f 16.91

2400 2,989

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247467-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.22

2.67

10 in Cat. 1

400 473.9

45 59.703

CERTIFIED

97.245

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/20/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.33

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.65

Average Elongation @ Break              %

2,619

3,025

17.85

476.0

58.313

60HDmic.FRM
REV 03
12/23/05

psi

psi

165

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

432.5

588.6

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,766



OIT(Standard) ASTM D3895   minutes

2400 3,507

N lbs268.9

N/mm

N/mm35Average Strength @ Break 198

m

2250 2,633

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.527

f 492.3

12 19.36
f 17.33

2400 2,821

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247568-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.42

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.78 mil70

.22

2.67

10 in Cat. 1

400 500.6

45 59.376

CERTIFIED

96.303

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  127.13

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 33 mil

-0.65

Average Elongation @ Break              %

2,524

3,164

18.35

496.5

60.452

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

428.4

565.5

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,414



OIT(Standard) ASTM D3895   minutes

2400 3,666

N lbs271.5

N/mm

N/mm37Average Strength @ Break 209

m

2250 2,464

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.549

f 542.9

12 26.54
f 16.79

2400 3,144

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247569-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.60 mil63

.22

2.57

10 in Cat. 1

400 442.3

45 59.510

CERTIFIED

87.152

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.03

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.65

Average Elongation @ Break              %

2,492

3,405

21.67

492.6

61.030

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

387.7

578.4

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,519



OIT(Standard) ASTM D3895   minutes

2400 3,702

N lbs333.1

N/mm

N/mm37Average Strength @ Break 210

m

2250 2,476

Date:...................................................

Signature.............................................                     
Quality Control Department

45 77.824

f 511.8

12 22.81
f 15.61

2400 2,980

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247570-08 Liner Type: MICROSPIKE™ HDPELot #: 7181250

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.57

10 in Cat. 1

400 459.5

45 71.944

CERTIFIED

93.354

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  123.35

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.65

Average Elongation @ Break              %

2,635

3,341

19.21

485.7

74.884

60HDmic.FRM
REV 03
12/23/05

psi

psi

166

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

415.2

548.7

N

N

ODD # : TOP   EVEN #: BOTTOM 179

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,793



OIT(Standard) ASTM D3895   minutes

2400 2,862

N lbs261.7

N/mm

N/mm31Average Strength @ Break 177

m

2250 2,175

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.303

f 470.9

12 21.26
f 17.23

2400 2,829

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247571-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.57

10 in Cat. 1

400 456.8

45 58.348

CERTIFIED

99.246

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  125.38

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,376

2,846

19.25

463.9

58.826

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

441.4

557.7

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,577



OIT(Standard) ASTM D3895   minutes

2400 3,690

N lbs287.2

N/mm

N/mm35Average Strength @ Break 198

m

2250 2,129

Date:...................................................

Signature.............................................                     
Quality Control Department

45 64.968

f 534.2

12 24.81
f 13.57

2400 2,716

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247572-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.75 mil69

.22

2.57

10 in Cat. 1

400 477.8

45 64.174

CERTIFIED

93.756

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  122.52

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 33 mil

-0.25

Average Elongation @ Break              %

2,270

3,203

19.19

506.0

64.571

60HDmic.FRM
REV 03
12/23/05

psi

psi

140

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

417.0

545.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,410



OIT(Standard) ASTM D3895   minutes

2400 2,847

N lbs269.2

N/mm

N/mm30Average Strength @ Break 173

m

2250 2,148

Date:...................................................

Signature.............................................                     
Quality Control Department

45 66.371

f 492.2

12 20.05
f 15.63

2400 2,854

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247573-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.54 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.63 mil64

.22

2.57

10 in Cat. 1

400 490.0

45 54.685

CERTIFIED

94.940

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.25

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,256

2,851

17.84

491.1

60.528

60HDmic.FRM
REV 03
12/23/05

psi

psi

137

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi24

lbs

lbs

422.3

552.7

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,363



OIT(Standard) ASTM D3895   minutes

2400 2,821

N lbs271.2

N/mm

N/mm30Average Strength @ Break 170

m

2250 2,368

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.046

f 472.5

12 19.64
f 18.26

2400 2,546

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247574-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.61 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.56

10 in Cat. 1

400 464.8

45 58.899

CERTIFIED

95.294

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  122.71

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 32 mil

-0.25

Average Elongation @ Break              %

2,244

2,684

18.95

468.7

60.973

60HDmic.FRM
REV 03
12/23/05

psi

psi

142

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

423.9

545.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,119



OIT(Standard) ASTM D3895   minutes

2400 2,905

N lbs257.7

N/mm

N/mm30Average Strength @ Break 173

m

2250 2,240

Date:...................................................

Signature.............................................                     
Quality Control Department

45 53.140

f 467.2

12 19.53
f 16.70

2400 2,563

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247575-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.53

mm1.61 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.22

2.56

10 in Cat. 1

400 468.0

45 62.726

CERTIFIED

108.40

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  151.91

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,303

2,734

18.12

467.6

57.933

60HDmic.FRM
REV 03
12/23/05

psi

psi

146

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

482.2

675.7

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,366



OIT(Standard) ASTM D3895   minutes

2400 3,312

N lbs264.5

N/mm

N/mm34Average Strength @ Break 195

m

2250 2,475

Date:...................................................

Signature.............................................                     
Quality Control Department

45 60.915

f 554.2

12 23.65
f 15.62

2400 2,816

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247576-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.62 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.76 mil69

.22

2.56

10 in Cat. 1

400 408.4

45 58.018

CERTIFIED

110.78

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.44

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,368

3,064

19.64

481.3

59.467

60HDmic.FRM
REV 03
12/23/05

psi

psi

151

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

492.8

589.1

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,260



OIT(Standard) ASTM D3895   minutes

2400 2,552

N lbs272.2

N/mm

N/mm31Average Strength @ Break 179

m

2250 2,241

Date:...................................................

Signature.............................................                     
Quality Control Department

45 54.977

f 556.1

12 18.07
f 14.56

2400 3,280

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247577-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.56

10 in Cat. 1

400 442.1

45 67.416

CERTIFIED

102.94

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  129.91

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,495

2,916

16.32

499.1

61.197

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

457.9

577.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,748



OIT(Standard) ASTM D3895   minutes

2400 3,342

N lbs265.2

N/mm

N/mm30Average Strength @ Break 169

m

2250 2,465

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.359

f 320.0

12 18.97
f 16.99

2400 2,043

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 247578-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.56

10 in Cat. 1

400 449.7

45 60.894

CERTIFIED

104.50

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  146.15

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.25

Average Elongation @ Break              %

2,375

2,693

17.98

384.9

59.627

60HDmic.FRM
REV 03
12/23/05

psi

psi

149

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

464.8

650.1

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,285



OIT(Standard) ASTM D3895   minutes

2400 2,630

N lbs295.3

N/mm

N/mm31Average Strength @ Break 178

m

2250 2,285

Date:...................................................

Signature.............................................                     
Quality Control Department

45 69.110

f 368.6

12 18.28
f 15.33

2400 3,161

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247579-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.66 mil65

.22

2.40

10 in Cat. 1

400 452.9

45 63.660

CERTIFIED

109.90

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.22

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,414

2,896

16.81

410.8

66.385

60HDmic.FRM
REV 03
12/23/05

psi

psi

148

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

488.9

552.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,543



OIT(Standard) ASTM D3895   minutes

2400 3,429

N lbs292.2

N/mm

N/mm33Average Strength @ Break 189

m

2250 2,801

Date:...................................................

Signature.............................................                     
Quality Control Department

45 64.198

f 439.4

12 20.05
f 16.50

2400 2,493

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247580-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.62 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.71 mil67

.22

2.40

10 in Cat. 1

400 450.7

45 67.190

CERTIFIED

103.27

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/21/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.22

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.25

Average Elongation @ Break              %

2,670

2,961

18.28

445.1

65.694

60HDmic.FRM
REV 03
12/23/05

psi

psi

170

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

459.3

552.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,539



OIT(Standard) ASTM D3895   minutes

2400 3,128

N lbs305.0

N/mm

N/mm33Average Strength @ Break 190

m

2250 2,714

Date:...................................................

Signature.............................................                     
Quality Control Department

45 71.416

f 475.1

12 18.43
f 16.61

2400 2,726

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247713-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.54

mm1.65 mil65

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.78 mil70

.22

2.40

10 in Cat. 1

400 502.6

45 65.728

CERTIFIED

105.18

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil61MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.22

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,666

2,927

17.52

488.9

68.572

60HDmic.FRM
REV 03
12/23/05

psi

psi

173

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

467.9

552.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,617



OIT(Standard) ASTM D3895   minutes

2400 2,633

N lbs290.8

N/mm

N/mm34Average Strength @ Break 196

m

2250 2,458

Date:...................................................

Signature.............................................                     
Quality Control Department

45 69.228

f 605.6

12 18.78
f 13.79

2400 3,603

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247714-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.22

2.40

10 in Cat. 1

400 429.2

45 61.531

CERTIFIED

99.552

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.22

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 32 mil

-0.25

Average Elongation @ Break              %

2,763

3,118

16.29

517.4

65.379

60HDmic.FRM
REV 03
12/23/05

psi

psi

174

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

442.8

552.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 3,068



OIT(Standard) ASTM D3895   minutes

2400 2,871

N lbs304.0

N/mm

N/mm32Average Strength @ Break 182

m

2250 2,455

Date:...................................................

Signature.............................................                     
Quality Control Department

45 74.119

f 468.8

12 18.01
f 15.11

2400 2,812

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 247715-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.50

mm1.63 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.77 mil70

.22

2.40

10 in Cat. 1

400 507.4

45 62.552

CERTIFIED

96.424

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.22

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,660

2,842

16.56

488.1

68.336

60HDmic.FRM
REV 03
12/23/05

psi

psi

171

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

428.9

552.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,864



OIT(Standard) ASTM D3895   minutes

2400 3,093

N lbs289.6

N/mm

N/mm36Average Strength @ Break 205

m

2250 2,531

Date:...................................................

Signature.............................................                     
Quality Control Department

45 68.311

f 552.9

12 19.41
f 14.69

2400 3,300

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247716-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.63 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.69

10 in Cat. 1

400 514.3

45 61.896

CERTIFIED

99.742

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.22

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.25

Average Elongation @ Break              %

2,732

3,197

17.05

533.6

65.104

60HDmic.FRM
REV 03
12/23/05

psi

psi

175

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

443.7

552.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,933



OIT(Standard) ASTM D3895   minutes

2400 3,021

N lbs290.3

N/mm

N/mm33Average Strength @ Break 187

m

2250 2,277

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.146

f 510.3

12 18.93
f 20.91

2400 2,800

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247717-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.63 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.71 mil67

.22

2.69

10 in Cat. 1

400 534.0

45 68.386

CERTIFIED

99.122

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  133.49

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,436

2,911

19.92

522.2

65.266

60HDmic.FRM
REV 03
12/23/05

psi

psi

156

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

440.9

593.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,594



OIT(Standard) ASTM D3895   minutes

2400 2,870

N lbs267.5

N/mm

N/mm35Average Strength @ Break 198

m

2250 2,441

Date:...................................................

Signature.............................................                     
Quality Control Department

45 55.607

f 578.0

12 17.13
f 14.83

2400 3,447

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247718-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.69

10 in Cat. 1

400 484.1

45 64.676

CERTIFIED

94.479

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  131.52

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.25

Average Elongation @ Break              %

2,735

3,159

15.98

531.1

60.142

60HDmic.FRM
REV 03
12/23/05

psi

psi

171

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi30

lbs

lbs

420.2

585.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 3,028



OIT(Standard) ASTM D3895   minutes

2400 4,042

N lbs290.4

N/mm

N/mm41Average Strength @ Break 234

m

2250 2,558

Date:...................................................

Signature.............................................                     
Quality Control Department

45 69.085

f 575.2

12 21.75
f 14.16

2400 3,387

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247719-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.69

10 in Cat. 1

400 480.8

45 61.503

CERTIFIED

100.23

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  148.58

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,788

3,715

17.96

528.0

65.294

60HDmic.FRM
REV 03
12/23/05

psi

psi

176

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi31

lbs

lbs

445.9

660.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 3,017



OIT(Standard) ASTM D3895   minutes

2400 3,773

N lbs270.3

N/mm

N/mm37Average Strength @ Break 213

m

2250 2,472

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.085

f 570.6

12 21.34
f 15.24

2400 3,064

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.945

ROLL # 247720-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.43

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.69

10 in Cat. 1

400 470.2

45 58.458

CERTIFIED

105.82

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  145.36

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 34 mil

-0.25

Average Elongation @ Break              %

2,524

3,419

18.29

520.4

60.772

60HDmic.FRM
REV 03
12/23/05

psi

psi

157

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

470.7

646.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,576



OIT(Standard) ASTM D3895   minutes

2400 3,255

N lbs288.3

N/mm

N/mm32Average Strength @ Break 182

m

2250 2,354

Date:...................................................

Signature.............................................                     
Quality Control Department

45 68.571

f 501.5

12 19.46
f 16.74

2400 2,635

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247721-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.51

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.69

10 in Cat. 1

400 536.6

45 61.041

CERTIFIED

95.902

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.25

Average Elongation @ Break              %

2,386

2,945

18.10

519.1

64.806

60HDmic.FRM
REV 03
12/23/05

psi

psi

147

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi26

lbs

lbs

426.6

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,417



OIT(Standard) ASTM D3895   minutes

2400 3,060

N lbs279.0

N/mm

N/mm33Average Strength @ Break 186

m

2250 2,479

Date:...................................................

Signature.............................................                     
Quality Control Department

45 66.477

f 536.6

12 24.38
f 20.96

2400 2,875

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 247722-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.46

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.69

10 in Cat. 1

400 493.2

45 58.982

CERTIFIED

93.054

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/23/08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 34 mil

-0.25

Average Elongation @ Break              %

2,528

2,968

22.67

514.9

62.730

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

413.9

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,577



OIT(Standard) ASTM D3895   minutes

2400 3,418

N lbs262.3

N/mm

N/mm34Average Strength @ Break 197

m

2250 2,274

Date:...................................................

Signature.............................................                     
Quality Control Department

45 62.364

f 528.8

12 22.19
f 17.07

2400 2,953

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248101-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.69

10 in Cat. 1

400 498.8

45 55.584

CERTIFIED

90.169

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,336

3,186

19.63

513.8

58.974

60HDmic.FRM
REV 03
12/23/05

psi

psi

144

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

401.1

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,398



OIT(Standard) ASTM D3895   minutes

2400 2,854

N lbs310.5

N/mm

N/mm27Average Strength @ Break 156

m

2250 2,346

Date:...................................................

Signature.............................................                     
Quality Control Department

45 71.423

f 419.9

12 17.99
f 16.21

2400 2,231

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248103-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.60 mil63

.22

2.69

10 in Cat. 1

400 509.4

45 68.204

CERTIFIED

101.24

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.25

Average Elongation @ Break              %

2,318

2,543

17.10

464.7

69.814

60HDmic.FRM
REV 03
12/23/05

psi

psi

142

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

450.3

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,290



OIT(Standard) ASTM D3895   minutes

2400 3,627

N lbs274.0

N/mm

N/mm35Average Strength @ Break 200

m

2250 2,548

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.513

f 455.4

12 19.06
f 15.46

2400 2,675

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248104-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.52

mm1.61 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.69

10 in Cat. 1

400 499.1

45 61.695

CERTIFIED

93.508

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil60MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 33 mil

-0.25

Average Elongation @ Break              %

2,544

3,151

17.26

477.3

61.604

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

415.9

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,539



OIT(Standard) ASTM D3895   minutes

2400 3,021

N lbs281.1

N/mm

N/mm35Average Strength @ Break 199

m

2250 2,192

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.283

f 529.4

12 20.55
f 14.97

2400 3,229

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 248105-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.62 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.78 mil70

.22

2.62

10 in Cat. 1

400 535.0

45 63.118

CERTIFIED

99.476

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  144.28

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.25

Average Elongation @ Break              %

2,515

3,125

17.76

532.2

63.201

60HDmic.FRM
REV 03
12/23/05

psi

psi

160

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

442.5

641.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,837



OIT(Standard) ASTM D3895   minutes

2400 2,898

N lbs249.9

N/mm

N/mm33Average Strength @ Break 186

m

2250 2,183

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.611

f 487.3

12 21.33
f 16.81

2400 3,070

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 248106-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.62

10 in Cat. 1

400 492.5

45 53.753

CERTIFIED

110.96

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  124.13

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,457

2,984

19.07

489.9

56.182

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

493.6

552.2

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,730



OIT(Standard) ASTM D3895   minutes

2400 3,247

N lbs303.2

N/mm

N/mm36Average Strength @ Break 208

m

2250 2,533

Date:...................................................

Signature.............................................                     
Quality Control Department

45 73.727

f 543.5

12 19.71
f 17.23

2400 3,358

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 248107-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.60 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.74 mil69

.22

2.62

10 in Cat. 1

400 500.5

45 62.585

CERTIFIED

108.42

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  141.41

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,605

3,303

18.47

522.0

68.156

60HDmic.FRM
REV 03
12/23/05

psi

psi

164

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

482.3

629.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,676



OIT(Standard) ASTM D3895   minutes

2400 3,257

N lbs270.7

N/mm

N/mm37Average Strength @ Break 209

m

2250 2,496

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.334

f 587.0

12 20.67
f 16.47

2400 3,433

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 248108-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.62

10 in Cat. 1

400 485.1

45 65.383

CERTIFIED

98.511

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  123.64

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.25

Average Elongation @ Break              %

2,566

3,345

18.57

536.1

60.859

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

438.2

550.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,636



OIT(Standard) ASTM D3895   minutes

2400 3,975

N lbs303.7

N/mm

N/mm37Average Strength @ Break 209

m

2250 2,466

Date:...................................................

Signature.............................................                     
Quality Control Department

45 65.849

f 456.1

12 24.22
f 16.10

2400 2,716

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.946

ROLL # 248109-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.72 mil68

.22

2.62

10 in Cat. 1

400 492.7

45 70.694

CERTIFIED

98.861

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  136.59

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,433

3,346

20.16

474.4

68.272

60HDmic.FRM
REV 03
12/23/05

psi

psi

152

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

439.7

607.6

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,400



OIT(Standard) ASTM D3895   minutes

2400 3,095

N lbs281.5

N/mm

N/mm31Average Strength @ Break 176

m

2250 2,235

Date:...................................................

Signature.............................................                     
Quality Control Department

45 63.189

f 492.0

12 21.59
f 16.97

2400 2,555

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248110-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.70 mil67

.22

2.68

10 in Cat. 1

400 464.4

45 63.399

CERTIFIED

105.53

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.42

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 32 mil

-0.25

Average Elongation @ Break              %

2,212

2,825

19.28

478.2

63.294

60HDmic.FRM
REV 03
12/23/05

psi

psi

138

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi24

lbs

lbs

469.4

589.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,189



OIT(Standard) ASTM D3895   minutes

2400 2,988

N lbs282.7

N/mm

N/mm31Average Strength @ Break 175

m

2250 2,345

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.269

f 482.5

12 24.85
f 21.79

2400 2,676

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248111-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.57 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.71 mil67

.22

2.68

10 in Cat. 1

400 516.5

45 70.843

CERTIFIED

93.630

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.42

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,507

2,832

23.32

499.5

63.556

60HDmic.FRM
REV 03
12/23/05

psi

psi

155

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

416.5

589.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,669



OIT(Standard) ASTM D3895   minutes

2400 3,379

N lbs253.8

N/mm

N/mm33Average Strength @ Break 189

m

2250 2,529

Date:...................................................

Signature.............................................                     
Quality Control Department

45 53.614

f 440.5

12 19.43
f 16.15

2400 2,536

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248112-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.62 mil64

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.71 mil67

.22

2.68

10 in Cat. 1

400 443.0

45 60.524

CERTIFIED

87.077

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.42

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 30 mil

-0.25

Average Elongation @ Break              %

2,530

2,958

17.79

441.8

57.069

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

387.3

589.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,530



OIT(Standard) ASTM D3895   minutes

2400 2,907

N lbs255.9

N/mm

N/mm32Average Strength @ Break 183

m

2250 2,434

Date:...................................................

Signature.............................................                     
Quality Control Department

45 59.884

f 561.8

12 18.08
f 15.59

2400 3,066

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248113-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.48

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.73 mil68

.22

2.68

10 in Cat. 1

400 494.4

45 55.158

CERTIFIED

84.967

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.42

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 27 mil

-0.25

Average Elongation @ Break              %

2,485

2,987

16.84

528.1

57.521

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

377.9

589.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,535



OIT(Standard) ASTM D3895   minutes

2400 3,004

N lbs256.4

N/mm

N/mm31Average Strength @ Break 179

m

2250 2,454

Date:...................................................

Signature.............................................                     
Quality Control Department

45 57.799

f 513.8

12 18.24
f 15.64

2400 2,819

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248114-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.69 mil67

.22

2.68

10 in Cat. 1

400 503.9

45 57.501

CERTIFIED

87.839

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.42

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,489

2,912

16.94

508.9

57.650

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

390.7

589.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,524



OIT(Standard) ASTM D3895   minutes

2400 2,945

N lbs254.5

N/mm

N/mm32Average Strength @ Break 183

m

2250 2,380

Date:...................................................

Signature.............................................                     
Quality Control Department

45 56.644

f 533.5

12 19.13
f 16.11

2400 3,026

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 248115-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.49

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.67 mil66

.22

2.67

10 in Cat. 1

400 483.4

45 57.781

CERTIFIED

91.960

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil59MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  132.42

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.25

Average Elongation @ Break              %

2,475

2,986

17.62

508.5

57.213

60HDmic.FRM
REV 03
12/23/05

psi

psi

152

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

409.0

589.0

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,569



OIT(Standard) ASTM D3895   minutes

2400 4,095

N lbs268.0

N/mm

N/mm36Average Strength @ Break 207

m

2250 2,426

Date:...................................................

Signature.............................................                     
Quality Control Department

45 61.612

f 452.4

12 32.51
f 22.16

2400 2,576

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 248116-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.42

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.67

10 in Cat. 1

400 467.8

45 58.889

CERTIFIED

81.543

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil56MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  127.62

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 31 mil

-0.25

Average Elongation @ Break              %

2,434

3,336

27.34

460.1

60.251

60HDmic.FRM
REV 03
12/23/05

psi

psi

151

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

362.7

567.7

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,441



OIT(Standard) ASTM D3895   minutes

2400 3,269

N lbs267.2

N/mm

N/mm33Average Strength @ Break 188

m

2250 2,486

Date:...................................................

Signature.............................................                     
Quality Control Department

45 57.458

f 472.9

12 19.06
f 15.82

2400 2,748

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 248117-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.47

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.67

10 in Cat. 1

400 522.7

45 62.674

CERTIFIED

98.132

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil58MIN:

MAX:

AVE:

Average Dimensional change               %

11/24/08

Puncture Resistance
ASTM D4833 (Modified)

Load  143.94

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 26 mil

-0.25

Average Elongation @ Break              %

2,570

3,009

17.44

497.8

60.066

60HDmic.FRM
REV 03
12/23/05

psi

psi

161

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

436.5

640.2

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,653



OIT(Standard) ASTM D3895   minutes

2400 2,757

N lbs278.9

N/mm

N/mm28Average Strength @ Break 161

m

2250 2,339

Date:...................................................

Signature.............................................                     
Quality Control Department

45 57.923

f 423.8

12 18.15
f 15.60

2400 2,496

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 248218-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.67

10 in Cat. 1

400 458.5

45 67.481

CERTIFIED

97.476

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/25/08

Puncture Resistance
ASTM D4833 (Modified)

Load  130.44

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,495

2,627

16.88

441.2

62.702

60HDmic.FRM
REV 03
12/23/05

psi

psi

153

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi27

lbs

lbs

433.6

580.2

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,651



OIT(Standard) ASTM D3895   minutes

2400 3,873

N lbs294.5

N/mm

N/mm36Average Strength @ Break 205

m

2250 2,403

Date:...................................................

Signature.............................................                     
Quality Control Department

45 64.934

f 492.2

12 23.36
f 13.59

2400 2,873

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.947

ROLL # 248219-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.54 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.67

10 in Cat. 1

400 444.5

45 67.502

CERTIFIED

100.06

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/25/08

Puncture Resistance
ASTM D4833 (Modified)

Load  129.00

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,608

3,373

18.48

468.4

66.218

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

445.1

573.8

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,812



OIT(Standard) ASTM D3895   minutes

2400 3,101

N lbs274.3

N/mm

N/mm34Average Strength @ Break 195

m

2250 2,182

Date:...................................................

Signature.............................................                     
Quality Control Department

45 65.613

f 560.4

12 21.09
f 22.21

2400 3,245

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248220-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.56 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.65 mil65

.22

2.65

10 in Cat. 1

400 521.0

45 57.733

CERTIFIED

100.14

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/25/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.97

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,308

3,173

21.65

540.7

61.673

60HDmic.FRM
REV 03
12/23/05

psi

psi

142

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi25

lbs

lbs

445.4

635.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,433



OIT(Standard) ASTM D3895   minutes

2400 3,273

N lbs288.7

N/mm

N/mm33Average Strength @ Break 190

m

2250 2,601

Date:...................................................

Signature.............................................                     
Quality Control Department

45 58.333

f 465.0

12 17.95
f 16.97

2400 2,784

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248221-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.59 mil63

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.78 mil70

.22

2.65

10 in Cat. 1

400 539.0

45 71.479

CERTIFIED

97.363

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/25/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.97

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,620

3,029

17.46

502.0

64.906

60HDmic.FRM
REV 03
12/23/05

psi

psi

164

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

433.1

635.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,638



OIT(Standard) ASTM D3895   minutes

2400 3,010

N lbs299.6

N/mm

N/mm34Average Strength @ Break 195

m

2250 2,573

Date:...................................................

Signature.............................................                     
Quality Control Department

45 74.122

f 546.3

12 18.78
f 16.57

2400 3,275

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248222-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.45

mm1.58 mil62

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.64 mil65

.22

2.65

10 in Cat. 1

400 485.9

45 60.575

CERTIFIED

97.480

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/25/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.97

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 29 mil

-0.25

Average Elongation @ Break              %

2,663

3,143

17.68

516.1

67.349

60HDmic.FRM
REV 03
12/23/05

psi

psi

166

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi29

lbs

lbs

433.6

635.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,752



OIT(Standard) ASTM D3895   minutes

2400 2,988

N lbs294.5

N/mm

N/mm33Average Strength @ Break 191

m

2250 2,497

Date:...................................................

Signature.............................................                     
Quality Control Department

45 74.122

f 576.3

12 18.95
f 16.37

2400 3,314

Puncture Resistance
FTMS 101 Method 2065 (Modified)

ENGLISHMETRIC 

feet23.0

Carbon Black Content
ASTM D4218

.948

ROLL # 248223-08 Liner Type: MICROSPIKE™ HDPELot #: 7181254

Measurement
ASTM D5994
(Modified)

mm1.44

mm1.54 mil61

Thickness.........
Length..............
Width...............

   1.5   mm         60 mil

m;7.00
125 feet410.1

mm1.68 mil66

.22

2.65

10 in Cat. 1

400 489.6

45 58.310

CERTIFIED

98.220

Minimum Hrs w/o Failures         1500  hrs

Load 

Average Tear Resistance 

Average Strength @ Yield

Category

Range                                                  %

Melt Flow Index 190ºC /2160 g            g/10 min

Density                                                g/cc

Average Elongation @ Yield                %

ESCR
ASTM D1693

Tear Resistance
ASTM D-1004 (Modified)

Dimensional Stability
ASTM D1204 (Modified)

MFI ASTM D1238
COND. E
GRADE: K307

Specific Gravity
ASTM D792

Carbon Black Dispersion
ASTM D5596

TEST
RESULTS

mil57MIN:

MAX:

AVE:

Average Dimensional change               %

11/25/08

Puncture Resistance
ASTM D4833 (Modified)

Load  142.97

Notched Constant Tensile Load
ASTM D5397

ONGOING

Asperity GRI GM12: 28 mil

-0.25

Average Elongation @ Break              %

2,607

3,151

17.66

533.0

66.216

60HDmic.FRM
REV 03
12/23/05

psi

psi

158

Elongation  ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break

Tensile Strength
ASTM D6693
ASTM D638 (Modified)
( 2 inches / minute )

pass / fail @ 30%                         300  hrs

ppi

ppi28

lbs

lbs

436.9

635.9

N

N

ODD # : TOP   EVEN #: BOTTOM 176

Customer:
PO:

Destination

Plastic Fusion
P12077   Allen Steam RAB Ash LF
Belmont, NC

2250 2,716



Product:
MARLEX POLYETHYLENE K307 BULK

Lot Number: 7181255 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.260 g/10mi
HLMI Flow Rate                ASTM D1238          21.00 g/10mi
Density                       ASTM D1505          0.9360 g/cm3
Pellet Count                  P02.08.03           37.000 pel/g
Production Date                                   10/12/2008____________________________________________________________________________

 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP.
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at 800-231-1212

AGRU AMERICA INC
500 GARRISON RD
GEORGETOWN SC  29440
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 10/22/2008

CPC Delivery #: 87757301

 Page 1 of   1

PO #: 004792                   
Weight: 195600 LB
Ship Date: 10/22/2008
Package:   BULK
Mode:      Hopper Car
Car #:      CHVX898110
Seal No:   271224

Shipped To:

Certificate of Analysis



Product:
MARLEX POLYETHYLENE K307 BULK

Lot Number: 7181250 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.220 g/10mi
HLMI Flow Rate                ASTM D1238          22.00 g/10mi
Density                       ASTM D1505          0.9360 g/cm3
Pellet Count                  P02.08.03           30.000 pel/g
Production Date                                   10/09/2008____________________________________________________________________________

 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP.
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at 800-231-1212

AGRU AMERICA INC
500 GARRISON RD
GEORGETOWN SC  29440
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 10/23/2008

CPC Delivery #: 87758570

 Page 1 of   1

PO #: 004792                   
Weight: 191700 LB
Ship Date: 10/23/2008
Package:   BULK
Mode:      Hopper Car
Car #:      PSPX006046
Seal No:   267649

Shipped To:

Certificate of Analysis



Product:
MARLEX POLYETHYLENE K307 BULK

Lot Number: 7181254 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.220 g/10mi
HLMI Flow Rate                ASTM D1238          19.00 g/10mi
Density                       ASTM D1505          0.9370 g/cm3
Pellet Count                  P02.08.03           31.000 pel/g
Production Date                                   10/10/2008____________________________________________________________________________

 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP.
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at 800-231-1212

AGRU AMERICA INC
500 GARRISON RD
GEORGETOWN SC  29440
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 10/23/2008

CPC Delivery #: 87758573

 Page 1 of   1

PO #: 004815                   
Weight: 193900 LB
Ship Date: 10/23/2008
Package:   BULK
Mode:      Hopper Car
Car #:      CHVX889027
Seal No:   267708

Shipped To:

Certificate of Analysis



 

 
 
 
 
 
 
HDPE Geomembrane 
Conformance Test Results 



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Cedric Ruhl <= Same
S & ME
9751 Southern Pine Boulevard
Charlotte, NC 28273

email: cruhl@smeinc.com
cc email: kdaly@smeinc.com

Dear Mr. Ruhl:

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: Allen Steam Station RAB Ash Landfill

TRI Job Reference Number: E2324-09-03

Material(s) Tested: 13 Agru 60 mil Microspike HDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Tensile (ASTM D 6693)
Tear Resistance (ASTM D 1004)

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

Sincerely,

Dr. Mansukh Patel
Sr. Laboratory Coordinator
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

December 16, 2008

page 1 of 14
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 246703.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 64 65 62 65 62 65 65 62 64 65 64 1 8 of 10, 54 min

62 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.943 0.943 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.68 2.64 2.66 0.03 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 157 176 172 148 172 165 12 126 min
TD Yield Strength (ppi) 185 154 191 165 193 178 17 126 min

MD Break Strength (ppi) 185 241 242 192 257 223 33 90 min
TD Break Strength (ppi) 187 156 151 168 195 171 19 90 min

MD Yield Elongation (%) 19 19 19 19 19 19 0 12 min
TD Yield Elongation (%) 17 17 15 17 15 16 1 12 min

MD Break Elongation (%) 485 475 469 495 441 473 20 100 min
TD Break Elongation (%) 543 490 415 518 544 502 53 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 69 64 63 58 59 67 67 55 67 55 62 5 42 min
TD Tear Strength (lbs) 51 55 53 58 60 62 52 58 49 58 56 4 42 min

MD Machine Direction TD Transverse 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.

page 2 of 14
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 246793.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 65 60 64 65 60 65 60 65 65 61 63 2 8 of 10, 54 min

60 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.944 0.944 0.944 0.944 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.61 2.60 2.61 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 161 157 168 145 155 157 8 126 min
TD Yield Strength (ppi) 181 180 150 157 179 169 15 126 min

MD Break Strength (ppi) 268 243 224 199 199 227 30 90 min
TD Break Strength (ppi) 177 137 170 171 181 167 17 90 min

MD Yield Elongation (%) 21 21 21 21 21 21 0 12 min
TD Yield Elongation (%) 15 15 17 17 15 16 1 12 min

MD Break Elongation (%) 484 465 419 504 523 479 40 100 min
TD Break Elongation (%) 466 209 530 510 500 443 133 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 57 66 67 54 69 57 67 56 65 68 63 6 42 min
TD Tear Strength (lbs) 57 58 49 58 49 53 55 57 53 58 55 4 42 min

MD Machine Direction TD Transverse 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.
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GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247102.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 66 66 59 62 66 66 66 66 62 65 64 3 8 of 10, 54 min

59 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.943 0.943 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.67 2.70 2.69 0.02 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 161 145 162 170 161 160 9 126 min
TD Yield Strength (ppi) 150 163 182 181 181 171 14 126 min

MD Break Strength (ppi) 246 217 250 231 165 222 34 90 min
TD Break Strength (ppi) 169 179 131 194 189 172 25 90 min

MD Yield Elongation (%) 18 18 18 18 18 18 0 12 min
TD Yield Elongation (%) 17 17 17 17 17 17 0 12 min

MD Break Elongation (%) 464 489 475 446 363 447 50 100 min
TD Break Elongation (%) 504 496 320 530 508 472 86 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 65 61 56 57 61 60 63 62 62 57 60 3 42 min
TD Tear Strength (lbs) 50 54 54 49 59 54 54 52 58 54 54 3 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247112.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 59 65 65 65 60 59 65 64 65 60 63 3 8 of 10, 54 min

59 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.944 0.943 0.001 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.78 2.79 2.79 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 180 179 172 180 159 174 9 126 min
TD Yield Strength (ppi) 176 199 163 192 192 184 15 126 min

MD Break Strength (ppi) 221 273 212 248 187 228 33 90 min
TD Break Strength (ppi) 180 206 157 149 174 173 22 90 min

MD Yield Elongation (%) 17 17 17 17 17 17 0 12 min
TD Yield Elongation (%) 14 14 15 14 14 14 0 12 min

MD Break Elongation (%) 440 461 506 451 486 469 27 100 min
TD Break Elongation (%) 520 559 453 398 460 478 63 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 66 54 63 65 58 55 62 61 64 56 60 4 42 min
TD Tear Strength (lbs) 54 52 51 55 56 55 53 54 52 52 53 2 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247223.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 55 61 60 62 66 65 67 67 68 66 64 4 8 of 10, 54 min

55 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.943 0.943 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.65 2.64 2.65 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 154 150 165 171 164 161 9 126 min
TD Yield Strength (ppi) 153 162 187 188 184 175 16 126 min

MD Break Strength (ppi) 171 191 248 263 247 224 40 90 min
TD Break Strength (ppi) 149 178 183 182 172 173 14 90 min

MD Yield Elongation (%) 19 19 19 19 19 19 0 12 min
TD Yield Elongation (%) 17 17 17 17 17 17 0 12 min

MD Break Elongation (%) 438 510 454 511 480 479 33 100 min
TD Break Elongation (%) 423 529 508 468 466 479 41 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 53 54 63 64 66 63 53 53 63 64 60 6 42 min
TD Tear Strength (lbs) 58 50 51 53 59 55 51 53 50 57 54 3 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247234.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 64 66 63 61 64 64 59 57 65 64 63 3 8 of 10, 54 min

57 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.944 0.944 0.944 0.944 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.80 2.82 2.81 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 181 161 168 169 157 167 9 126 min
TD Yield Strength (ppi) 176 192 186 188 159 180 13 126 min

MD Break Strength (ppi) 283 207 224 235 180 226 38 90 min
TD Break Strength (ppi) 215 201 187 203 163 194 20 90 min

MD Yield Elongation (%) 17 17 17 17 17 17 0 12 min
TD Yield Elongation (%) 17 15 17 15 17 16 1 12 min

MD Break Elongation (%) 484 503 436 441 461 465 28 100 min
TD Break Elongation (%) 614 544 510 559 463 538 56 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 64 62 62 56 55 64 61 61 54 54 59 4 42 min
TD Tear Strength (lbs) 51 53 56 52 52 52 53 52 52 52 53 1 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247344.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 60 66 62 63 64 60 60 62 63 64 62 2 8 of 10, 54 min

60 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.943 0.943 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.59 2.57 2.58 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 156 166 160 167 163 162 5 126 min
TD Yield Strength (ppi) 174 160 181 186 167 174 10 126 min

MD Break Strength (ppi) 169 193 183 242 219 201 29 90 min
TD Break Strength (ppi) 195 164 178 180 177 179 11 90 min

MD Yield Elongation (%) 19 19 19 19 19 19 0 12 min
TD Yield Elongation (%) 17 17 17 17 17 17 0 12 min

MD Break Elongation (%) 434 421 486 460 494 459 32 100 min
TD Break Elongation (%) 568 485 476 491 525 509 38 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 55 59 54 63 57 55 65 59 59 59 59 4 42 min
TD Tear Strength (lbs) 58 53 54 52 55 56 55 52 50 55 54 2 42 min

MD Machine Direction TD Transverse 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.

page 8 of 14
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247355.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 71 63 64 63 61 70 63 65 64 61 65 3 8 of 10, 54 min

61 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.941 0.942 0.942 0.942 0.001 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.66 2.66 2.66 0.00 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 155 173 160 144 152 157 11 126 min
TD Yield Strength (ppi) 163 154 191 139 176 165 20 126 min

MD Break Strength (ppi) 214 287 217 174 187 216 44 90 min
TD Break Strength (ppi) 160 166 155 158 193 166 15 90 min

MD Yield Elongation (%) 18 18 18 18 18 18 0 12 min
TD Yield Elongation (%) 17 17 17 17 17 17 0 12 min

MD Break Elongation (%) 486 483 434 506 509 484 30 100 min
TD Break Elongation (%) 424 485 236 503 541 438 120 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 57 63 57 65 74 74 53 58 58 53 61 8 42 min
TD Tear Strength (lbs) 61 57 56 48 64 53 56 49 53 57 55 5 42 min

MD Machine Direction TD Transverse 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.

page 9 of 14
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247465.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 65 62 62 62 61 65 62 65 65 61 63 2 8 of 10, 54 min

61 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.944 0.944 0.944 0.944 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.74 2.78 2.76 0.03 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 159 151 150 169 171 160 10 126 min
TD Yield Strength (ppi) 154 180 148 174 177 167 15 126 min

MD Break Strength (ppi) 222 192 170 233 253 214 33 90 min
TD Break Strength (ppi) 169 134 162 133 203 160 29 90 min

MD Yield Elongation (%) 18 18 18 18 18 18 0 12 min
TD Yield Elongation (%) 17 15 17 17 15 16 1 12 min

MD Break Elongation (%) 466 494 484 505 446 479 23 100 min
TD Break Elongation (%) 485 351 491 366 561 451 90 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 53 58 52 61 62 63 50 59 62 50 57 5 42 min
TD Tear Strength (lbs) 54 55 47 54 54 53 52 52 52 54 53 2 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247576.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 67 64 65 65 63 66 61 65 65 63 64 2 8 of 10, 54 min

61 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.943 0.943 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.75 2.78 2.77 0.02 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 151 145 157 155 137 149 8 126 min
TD Yield Strength (ppi) 145 167 163 140 172 157 14 126 min

MD Break Strength (ppi) 240 201 221 238 155 211 35 90 min
TD Break Strength (ppi) 189 132 123 161 166 154 27 90 min

MD Yield Elongation (%) 17 17 17 17 17 17 0 12 min
TD Yield Elongation (%) 16 16 16 16 16 16 0 12 min

MD Break Elongation (%) 455 478 443 449 410 447 24 100 min
TD Break Elongation (%) 578 291 150 488 426 387 168 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 66 66 52 65 54 58 65 64 64 58 61 5 42 min
TD Tear Strength (lbs) 56 52 57 47 58 54 58 54 57 56 55 3 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 247719.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 66 66 58 66 62 66 66 60 65 61 64 3 8 of 10, 54 min

58 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.944 0.944 0.944 0.001 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.73 2.73 2.73 0.00 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 167 165 155 169 160 163 6 126 min
TD Yield Strength (ppi) 179 158 183 183 156 172 14 126 min

MD Break Strength (ppi) 214 236 133 253 169 201 49 90 min
TD Break Strength (ppi) 205 169 125 171 133 161 32 90 min

MD Yield Elongation (%) 20 20 20 20 20 20 0 12 min
TD Yield Elongation (%) 15 17 15 15 17 16 1 12 min

MD Break Elongation (%) 445 453 336 471 429 427 53 100 min
TD Break Elongation (%) 574 489 105 451 390 402 179 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 50 63 58 51 62 58 58 51 59 52 56 5 42 min
TD Tear Strength (lbs) 49 54 49 53 53 49 55 48 55 54 52 3 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 248108.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 66 62 63 62 66 65 64 63 62 64 64 2 8 of 10, 54 min

62 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.942 0.942 0.942 0.942 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.64 2.65 2.65 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 158 156 143 151 154 152 6 126 min
TD Yield Strength (ppi) 184 176 159 200 184 181 15 126 min

MD Break Strength (ppi) 283 208 174 183 245 219 45 90 min
TD Break Strength (ppi) 217 200 173 194 213 199 17 90 min

MD Yield Elongation (%) 19 19 19 19 19 19 0 12 min
TD Yield Elongation (%) 15 15 15 15 17 15 1 12 min

MD Break Elongation (%) 486 494 469 465 505 484 17 100 min
TD Break Elongation (%) 578 558 501 476 588 540 49 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 58 54 63 64 69 60 63 54 60 54 60 5 42 min
TD Tear Strength (lbs) 57 54 58 51 54 59 57 54 55 59 56 3 42 min

MD Machine Direction TD Transverse 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.
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Material: Agru 60 mil Microspike HDPE Geomembrane
Sample Identification: 248219.08
TRI Log #: E2324-09-03

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

57 min avg
Thickness (mils) 60 57 66 63 65 60 57 65 64 63 62 3 8 of 10, 54 min

57 << min 51 min

Density (ASTM D 1505)

Density (g/cm3) 0.943 0.943 0.943 0.943 0.000 0.940 min

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.82 2.80 2.81 0.01 2 - 3%

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 183 170 159 189 171 174 12 126 min
TD Yield Strength (ppi) 170 162 157 156 185 166 12 126 min

MD Break Strength (ppi) 272 253 175 172 195 213 46 90 min
TD Break Strength (ppi) 187 226 201 160 189 193 24 90 min

MD Yield Elongation (%) 15 15 15 15 15 15 0 12 min
TD Yield Elongation (%) 15 21 17 19 15 17 3 12 min

MD Break Elongation (%) 466 478 475 463 469 470 6 100 min
TD Break Elongation (%) 524 479 601 466 518 518 53 100 min

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 51 50 57 53 52 59 63 62 49 52 55 5 42 min
TD Tear Strength (lbs) 51 52 48 48 57 57 46 52 51 51 51 4 42 min

MD Machine Direction TD Transverse 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.
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APPENDIX II – GEOSYNTHETICS 
Section 4 – Geocomposite Drainage Layer 
 
LDS (350-mil) MQC Test Results 
LDS (350-mil) Conformance Test Results 
LCS (300-mil) MQC Test Results 
LCS (300-mil) Conformance Test Results 
 



 

 
 
 
 
 
 
LDS Geocomposite Drainage Layer 
MQC Test Results 



December 26, 2008
Plastic Fusion Fabricators, Inc.
3455 Stanwood Blvd
Huntsville, AL 35811

           Ref. : Duke Energy Allen Steam, NC
           Customer P.O. # P12079
           Transnet 350-2-8

Property Test Method Unit Required Value Qualifier

Geonet3

Mass per Unit Area ASTM D 5261 lbs/ft2 0.300 Minimum
Thickness ASTM D 5199 mil 350 Minimum
Carbon Black ASTM D 4218 % 2.0 Minimum
Tensile Strength ASTM D 5035 lbs/in 75 Minimum
Melt Flow ASTM D 12382 g/10 min 1.0 Maximum
Density ASTM D 1505 g/cm3 0.94 Minimum
Composite 
Ply Adhesion GRI GC7 lb/in 1.0 MARV5

Transmissivity1 ASTM D 4716 m2/sec 3.44 x 10-3 MARV
Geotextile3 & 4

Fabric Weight ASTM D 5261 oz/yd2 8.0 MARV
Grab Strength ASTM D 4632 lbs 200 MARV
Puncture Resistance ASTM D 4833 lbs 80 MARV
Permeability ASTM D 4491 cm/sec 5.0 x 10-5 MARV
AOS ASTM D 4751 US Sieve 80 MARV
UV Resistance ASTM D 4355 %/hrs 70/500 MARV
Notes:

1

2 Condition 190/2.16

3 Geotextile and Geonet properties are prior to lamination.

4 Geotextile data is provided by the supplier.

5

Sincerely,

Nilay Patel
Nilay Patel
QA Manager

MARV is statistically defined as mean minus two standard deviations and it is the value which is exceeded 
by 97.5% of all the test data.

Products, Inc.
Engineered Synthetic 

We certify that the Transnet 350-2-8 drainage composite, meets the project requirements as stated in the
specifications. The properties listed in this section are:

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining 
pressure of 7200 psf between textured liners after 100 hours. 

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720001 304720001 - N 3047.206 3047.225 1.23 3.02 3.59 x 10-3

2 304720002 304720002 - N 3047.206 3047.225
3 304720003 304720003 - N 3047.206 3047.225
4 304720004 304720004 - N 3047.206 3047.225
5 304720005 304720005 - N 3047.206 3047.225
6 304720006 304720006 - N 3047.206 3047.225
7 304720007 304720007 - N 3047.206 3047.225
8 304720008 304720008 - N 3047.222 3047.210
9 304720009 304720009 - N 3047.222 3047.210
10 304720010 304720010 - N 3047.222 3047.210
11 304720011 304720011 - N 3047.222 3047.210
12 304720012 304720012 - N 3047.222 3047.210
13 304720013 304720013 - N 3047.222 3047.210
14 304720014 304720014 - N 3047.222 3047.210
15 304720015 304720015 - N 3047.203 3047.218
16 304720016 304720016 - N 3047.203 3047.218
17 304720017 304720017 - N 3047.203 3047.218
18 304720018 304720018 - N 3047.203 3047.218
19 304720019 304720019 - N 3047.203 3047.218
20 304720020 304720020 - N 3047.203 3047.218 1.87 3.87
21 304720021 304720021 - N 3047.203 3047.218
22 304720022 304720022 - N 3047.219 3047.201
23 304720023 304720023 - N 3047.219 3047.201
24 304720024 304720024 - N 3047.219 3047.201
25 304720025 304720025 - N 3047.219 3047.201
26 304720026 304720026 - N 3047.219 3047.201
27 304720027 304720027 - N 3047.219 3047.201

*

TN350-2-8
Duke Energy Allen Steam, NC

Engineered Synthetic
Products, Inc.

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Ply Adhesion 
(lb/in)              

Geocomposite 
Transmissivity* 

(m2/sec)

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720001 - N CEFX54562 0.9548 0.436 356 2.32 119
304720002 - N CEFX54562 0.9548
304720003 - N CEFX54562 0.9548
304720004 - N CEFX54562 0.9548
304720005 - N CEFX54562 0.9548
304720006 - N CEFX54562 0.9548
304720007 - N CEFX54562 0.9548
304720008 - N CEFX54562 0.9548
304720009 - N CEFX54562 0.9548
304720010 - N CEFX54562 0.9548
304720011 - N CEFX54562 0.9548
304720012 - N CEFX54562 0.9548
304720013 - N CEFX54562 0.9548
304720014 - N CEFX54562 0.9548
304720015 - N CEFX54562 0.9548
304720016 - N CEFX54562 0.9548
304720017 - N CEFX54562 0.9548
304720018 - N CEFX54562 0.9548
304720019 - N CEFX54562 0.9548
304720020 - N CEFX54562 0.9554 0.450 365 2.60 126
304720021 - N CEFX54562 0.9554
304720022 - N CEFX54562 0.9554
304720023 - N CEFX54562 0.9554
304720024 - N CEFX54562 0.9554
304720025 - N CEFX54562 0.9554
304720026 - N CEFX54562 0.9554
304720027 - N CEFX54562 0.9554

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Transmissivity  
(m2/sec)        

Engineered Synthetic
Products, Inc.

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

Geonet Roll 
Number
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Product :
Project  :

Top Bottom Minimum Average
1 304720028 304720028 - N 3047.219 3047.201
2 304720029 304720029 - N 3047.208 3047.215
3 304720030 304720030 - N 3047.208 3047.215
4 304720031 304720031 - N 3047.208 3047.215
5 304720032 304720032 - N 3047.208 3047.215
6 304720033 304720033 - N 3047.208 3047.215
7 304720034 304720034 - N 3047.208 3047.215
8 304720035 304720035 - N 3047.208 3047.215
9 304720036 304720036 - N 3047.226 3047.204
10 304720037 304720037 - N 3047.226 3047.204
11 304720038 304720038 - N 3047.226 3047.204
12 304720039 304720039 - N 3047.226 3047.204
13 304720040 304720040 - N 3047.226 3047.204 1.28 3.05
14 304720041 304720041 - N 3047.226 3047.204
15 304720042 304720042 - N 3047.226 3047.204
16 304720043 304720043 - N 3047.211 3047.227
17 304720044 304720044 - N 3047.211 3047.227
18 304720045 304720045 - N 3047.211 3047.227
19 304720046 304720046 - N 3047.211 3047.227
20 304720047 304720047 - N 3047.211 3047.227
21 304720048 304720048 - N 3047.211 3047.227
22 304720049 304720049 - N 3047.211 3047.227
23 304720050 304720050 - N 3047.216 3047.207
24 304720051 304720051 - N 3047.216 3047.207
25 304720052 304720052 - N 3047.216 3047.207
26 304720053 304720053 - N 3047.216 3047.207
27 304720054 304720054 - N 3047.216 3047.207

*

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)              

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

TN350-2-8

Geocomposite 
Transmissivity* 

(m2/sec)

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720028 - N CEFX54562 0.9554
304720029 - N CEFX54562 0.9554
304720030 - N CEFX54562 0.9554
304720031 - N CEFX54562 0.9554
304720032 - N CEFX54562 0.9554
304720033 - N CEFX54562 0.9554
304720034 - N CEFX54562 0.9554
304720035 - N CEFX54562 0.9554
304720036 - N CEFX54562 0.9554
304720037 - N CEFX54562 0.9554
304720038 - N CEFX54562 0.9554
304720039 - N CEFX54562 0.9554
304720040 - N CEFX54562 0.9550 0.438 358 2.35 121
304720041 - N CEFX54562 0.9550
304720042 - N CEFX54562 0.9550
304720043 - N CEFX54562 0.9550
304720044 - N CEFX54562 0.9550
304720045 - N CEFX54562 0.9550
304720046 - N CEFX54562 0.9550
304720047 - N CEFX54562 0.9550
304720048 - N CEFX54562 0.9550
304720049 - N CEFX54562 0.9550
304720050 - N CEFX54562 0.9550
304720051 - N CEFX54562 0.9550
304720052 - N CEFX54562 0.9550
304720053 - N CEFX54562 0.9550
304720054 - N CEFX54562 0.9550

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

Duke Energy Allen Steam, NC

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720055 304720055 - N 3047.216 3047.207
2 304720056 304720056 - N 3047.216 3047.207
3 304720057 304720057 - N 3047.202 3047.223
4 304720058 304720058 - N 3047.202 3047.223
5 304720059 304720059 - N 3047.202 3047.223
6 304720060 304720060 - N 3047.202 3047.223 1.83 3.84
7 304720061 304720061 - N 3047.202 3047.223
8 304720062 304720062 - N 3047.202 3047.223
9 304720063 304720063 - N 3047.202 3047.223
10 304720064 304720064 - N 3047.224 3047.212
11 304720065 304720065 - N 3047.224 3047.212
12 304720066 304720066 - N 3047.224 3047.212
13 304720067 304720067 - N 3047.224 3047.212
14 304720068 304720068 - N 3047.224 3047.212
15 304720069 304720069 - N 3047.224 3047.212
16 304720070 304720070 - N 3047.224 3047.212
17 304720071 304720071 - N 3047.213 3047.220
18 304720072 304720072 - N 3047.213 3047.220
19 304720073 304720073 - N 3047.213 3047.220
20 304720074 304720074 - N 3047.213 3047.220
21 304720075 304720075 - N 3047.213 3047.220
22 304720076 304720076 - N 3047.213 3047.220
23 304720077 304720077 - N 3047.213 3047.220
24 304720078 304720078 - N 3047.217 3047.205
25 304720079 304720079 - N 3047.217 3047.205
26 304720080 304720080 - N 3047.217 3047.205 1.35 3.11
27 304720081 304720081 - N 3047.217 3047.205

* Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC
TN350-2-8

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Ply Adhesion 
(lb/in)              

Geotextile Roll Number
Geocomposite 
Transmissivity* 

(m2/sec)

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720055 - N CEFX54562 0.9550
304720056 - N CEFX54562 0.9550
304720057 - N CEFX54562 0.9550
304720058 - N CEFX54562 0.9550
304720059 - N CEFX54562 0.9550
304720060 - N CEFX54562 0.9557 0.448 363 2.66 124
304720061 - N CEFX54562 0.9557
304720062 - N CEFX54562 0.9557
304720063 - N CEFX54562 0.9557
304720064 - N CEFX54562 0.9557
304720065 - N CEFX54562 0.9557
304720066 - N CEFX54562 0.9557
304720067 - N CEFX54562 0.9557
304720068 - N CEFX54562 0.9557
304720069 - N CEFX54562 0.9557
304720070 - N CEFX54562 0.9557
304720071 - N CEFX54562 0.9557
304720072 - N CEFX54562 0.9557
304720073 - N CEFX54562 0.9557
304720074 - N CEFX54562 0.9557
304720075 - N CEFX54562 0.9557
304720076 - N CEFX54562 0.9557
304720077 - N CEFX54562 0.9557
304720078 - N CEFX54562 0.9557
304720079 - N CEFX54562 0.9557
304720080 - N CEFX54562 0.9547 0.435 355 2.42 118
304720081 - N CEFX54562 0.9547

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

Duke Energy Allen Steam, NC

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720082 304720082 - N 3047.217 3047.205
2 304720083 304720083 - N 3047.217 3047.205
3 304720084 304720084 - N 3047.217 3047.205
4 304720085 304720085 - N 3047.209 3047.245
5 304720086 304720086 - N 3047.209 3047.245
6 304720087 304720087 - N 3047.209 3047.245
7 304720088 304720088 - N 3047.209 3047.245
8 304720089 304720089 - N 3047.209 3047.245
9 304720090 304720090 - N 3047.209 3047.245
10 304720091 304720091 - N 3047.209 3047.245
11 304720092 304720092 - N 3047.228 3047.221
12 304720093 304720093 - N 3047.228 3047.221
13 304720094 304720094 - N 3047.228 3047.221
14 304720095 304720095 - N 3047.228 3047.221
15 304720096 304720096 - N 3047.228 3047.221
16 304720097 304720097 - N 3047.228 3047.221
17 304720098 304720098 - N 3047.228 3047.221
18 304720099 304720099 - N 3047.214 3047.250
19 304720100 304720100 - N 3047.214 3047.250 1.78 3.79
20 304720101 304720101 - N 3047.214 3047.250
21 304720102 304720102 - N 3047.214 3047.250
22 304720103 304720103 - N 3047.214 3047.250
23 304720104 304720104 - N 3047.214 3047.250
24 304720105 304720105 - N 3047.214 3047.250
25 304720106 304720106 - N 3047.248 3047.233
26 304720107 304720107 - N 3047.248 3047.233
27 304720108 304720108 - N 3047.248 3047.233

*

Geocomposite 
Roll Number

Geonet Roll 
Number

Geocomposite 
Transmissivity* 

(m2/sec)

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)              

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

TN350-2-8

Roll 

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720082 - N CEFX54562 0.9547
304720083 - N CEFX54562 0.9547
304720084 - N CEFX54562 0.9547
304720085 - N CEFX54562 0.9547
304720086 - N CEFX54562 0.9547
304720087 - N CEFX54562 0.9547
304720088 - N CEFX54562 0.9547
304720089 - N CEFX54562 0.9547
304720090 - N CEFX54562 0.9547
304720091 - N CEFX54562 0.9547
304720092 - N CEFX54562 0.9547
304720093 - N CEFX54562 0.9547
304720094 - N CEFX54562 0.9547
304720095 - N CEFX54562 0.9547
304720096 - N CEFX54562 0.9547
304720097 - N CEFX54562 0.9547
304720098 - N CEFX54562 0.9547
304720099 - N CEFX54562 0.9547
304720100 - N CEFX54562 0.9555 0.446 361 2.61 122
304720101 - N CEFX54562 0.9555
304720102 - N CEFX54562 0.9555
304720103 - N CEFX54562 0.9555
304720104 - N CEFX54562 0.9555
304720105 - N CEFX54562 0.9555
304720106 - N CEFX54562 0.9555
304720107 - N CEFX54562 0.9555
304720108 - N CEFX54562 0.9555

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Transmissivity  
(m2/sec)        

Engineered Synthetic
Products, Inc.

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

Geonet Roll 
Number

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720109 304720109 - N 3047.248 3047.233
2 304720110 304720110 - N 3047.248 3047.233
3 304720111 304720111 - N 3047.248 3047.233
4 304720112 304720112 - N 3047.248 3047.233
5 304720113 304720113 - N 3047.235 3047.253
6 304720114 304720114 - N 3047.235 3047.253
7 304720115 304720115 - N 3047.235 3047.253
8 304720116 304720116 - N 3047.235 3047.253
9 304720117 304720117 - N 3047.235 3047.253
10 304720118 304720118 - N 3047.235 3047.253
11 304720119 304720119 - N 3047.235 3047.253
12 304720120 304720120 - N 3047.252 3047.229 1.42 3.17
13 304720121 304720121 - N 3047.252 3047.229
14 304720122 304720122 - N 3047.252 3047.229
15 304720123 304720123 - N 3047.252 3047.229
16 304720124 304720124 - N 3047.252 3047.229
17 304720125 304720125 - N 3047.252 3047.229
18 304720126 304720126 - N 3047.252 3047.229
19 304720127 304720127 - N 3047.230 3047.243
20 304720128 304720128 - N 3047.230 3047.243
21 304720129 304720129 - N 3047.230 3047.243
22 304720130 304720130 - N 3047.230 3047.243
23 304720131 304720131 - N 3047.230 3047.243
24 304720132 304720132 - N 3047.230 3047.243
25 304720133 304720133 - N 3047.230 3047.243
26 304720134 304720134 - N 3047.246 3047.237
27 304720135 304720135 - N 3047.246 3047.237

* Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC
TN350-2-8

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Ply Adhesion 
(lb/in)              

Geotextile Roll Number
Geocomposite 
Transmissivity* 

(m2/sec)

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720109 - N CEFX54562 0.9555
304720110 - N CEFX54562 0.9555
304720111 - N CEFX54562 0.9555
304720112 - N CEFX54562 0.9555
304720113 - N CEFX54562 0.9555
304720114 - N CEFX54562 0.9555
304720115 - N CEFX54562 0.9555
304720116 - N CEFX54562 0.9555
304720117 - N CEFX54562 0.9555
304720118 - N CEFX54562 0.9555
304720119 - N CEFX54562 0.9555
304720120 - N CEFX54562 0.9549 0.437 357 2.46 120
304720121 - N CEFX54562 0.9549
304720122 - N CEFX54562 0.9549
304720123 - N CEFX54562 0.9549
304720124 - N CEFX54562 0.9549
304720125 - N CEFX54562 0.9549
304720126 - N CEFX54562 0.9549
304720127 - N CEFX54562 0.9549
304720128 - N CEFX54562 0.9549
304720129 - N CEFX54562 0.9549
304720130 - N CEFX54562 0.9549
304720131 - N CEFX54562 0.9549
304720132 - N CEFX54562 0.9549
304720133 - N CEFX54562 0.9549
304720134 - N CEFX54562 0.9549
304720135 - N CEFX54562 0.9549

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

Duke Energy Allen Steam, NC

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720136 304720136 - N 3047.246 3047.237
2 304720137 304720137 - N 3047.246 3047.237
3 304720138 304720138 - N 3047.246 3047.237
4 304720139 304720139 - N 3047.246 3047.237
5 304720140 304720140 - N 3047.246 3047.237 1.71 3.74
6 304720141 304720141 - N 3047.238 3047.251
7 304720142 304720142 - N 3047.238 3047.251
8 304720143 304720143 - N 3047.238 3047.251
9 304720144 304720144 - N 3047.238 3047.251
10 304720145 304720145 - N 3047.238 3047.251
11 304720146 304720146 - N 3047.238 3047.251
12 304720147 304720147 - N 3047.238 3047.251
13 304720148 304720148 - N 3047.254 3047.232
14 304720149 304720149 - N 3047.254 3047.232
15 304720150 304720150 - N 3047.254 3047.232
16 304720151 304720151 - N 3047.254 3047.232
17 304720152 304720152 - N 3047.254 3047.232
18 304720153 304720153 - N 3047.254 3047.232
19 304720154 304720154 - N 3047.254 3047.232
20 304720155 304720155 - N 3047.231 3047.247
21 304720156 304720156 - N 3047.231 3047.247
22 304720157 304720157 - N 3047.231 3047.247
23 304720158 304720158 - N 3047.231 3047.247
24 304720159 304720159 - N 3047.231 3047.247
25 304720160 304720160 - N 3047.231 3047.247 1.49 3.29
26 304720161 304720161 - N 3047.231 3047.247
27 304720162 304720162 - N 3047.244 3047.239

*

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)              

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

TN350-2-8

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Geocomposite 
Transmissivity* 

(m2/sec)

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720136 - N CEFX54562 0.9549
304720137 - N CEFX54562 0.9549
304720138 - N CEFX54562 0.9549
304720139 - N CEFX54562 0.9549
304720140 - N GPLX76777 0.9558 0.451 364 2.57 125
304720141 - N GPLX76777 0.9558
304720142 - N GPLX76777 0.9558
304720143 - N GPLX76777 0.9558
304720144 - N GPLX76777 0.9558
304720145 - N GPLX76777 0.9558
304720146 - N GPLX76777 0.9558
304720147 - N GPLX76777 0.9558
304720148 - N GPLX76777 0.9558
304720149 - N GPLX76777 0.9558
304720150 - N GPLX76777 0.9558
304720151 - N GPLX76777 0.9558
304720152 - N GPLX76777 0.9558
304720153 - N GPLX76777 0.9558
304720154 - N GPLX76777 0.9558
304720155 - N GPLX76777 0.9558
304720156 - N GPLX76777 0.9558
304720157 - N GPLX76777 0.9558
304720158 - N GPLX76777 0.9558
304720159 - N GPLX76777 0.9558
304720160 - N GPLX76777 0.9552 0.439 359 2.49 123
304720161 - N GPLX76777 0.9552
304720162 - N GPLX76777 0.9552

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720163 304720163 - N 3047.244 3047.239
2 304720164 304720164 - N 3047.244 3047.239
3 304720165 304720165 - N 3047.244 3047.239
4 304720166 304720166 - N 3047.244 3047.239
5 304720167 304720167 - N 3047.244 3047.239
6 304720168 304720168 - N 3047.244 3047.239
7 304720169 304720169 - N 3047.240 3047.242
8 304720170 304720170 - N 3047.240 3047.242
9 304720171 304720171 - N 3047.240 3047.242
10 304720172 304720172 - N 3047.240 3047.242
11 304720173 304720173 - N 3047.240 3047.242
12 304720174 304720174 - N 3047.240 3047.242
13 304720175 304720175 - N 3047.240 3047.242
14 304720176 304720176 - N 3047.249 3047.236
15 304720177 304720177 - N 3047.249 3047.236
16 304720178 304720178 - N 3047.249 3047.236
17 304720179 304720179 - N 3047.249 3047.236
18 304720180 304720180 - N 3047.249 3047.236 1.66 3.67
19 304720181 304720181 - N 3047.249 3047.236
20 304720182 304720182 - N 3047.249 3047.236
21 304720183 304720183 - N 3047.234 3047.272
22 304720184 304720184 - N 3047.234 3047.272
23 304720185 304720185 - N 3047.234 3047.272
24 304720186 304720186 - N 3047.234 3047.272
25 304720187 304720187 - N 3047.234 3047.272
26 304720188 304720188 - N 3047.234 3047.272
27 304720189 304720189 - N 3047.234 3047.272

* Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

Geocomposite 
Transmissivity* 

(m2/sec)

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC
TN350-2-8

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Ply Adhesion 
(lb/in)              

Geotextile Roll Number

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720163 - N GPLX76777 0.9552
304720164 - N GPLX76777 0.9552
304720165 - N GPLX76777 0.9552
304720166 - N GPLX76777 0.9552
304720167 - N GPLX76777 0.9552
304720168 - N GPLX76777 0.9552
304720169 - N GPLX76777 0.9552
304720170 - N GPLX76777 0.9552
304720171 - N GPLX76777 0.9552
304720172 - N GPLX76777 0.9552
304720173 - N GPLX76777 0.9552
304720174 - N GPLX76777 0.9552
304720175 - N GPLX76777 0.9552
304720176 - N GPLX76777 0.9552
304720177 - N GPLX76777 0.9552
304720178 - N GPLX76777 0.9552
304720179 - N GPLX76777 0.9552
304720180 - N GPLX76777 0.9556 0.445 362 2.55 126
304720181 - N GPLX76777 0.9556
304720182 - N GPLX76777 0.9556
304720183 - N GPLX76777 0.9556
304720184 - N GPLX76777 0.9556
304720185 - N GPLX76777 0.9556
304720186 - N GPLX76777 0.9556
304720187 - N GPLX76777 0.9556
304720188 - N GPLX76777 0.9556
304720189 - N GPLX76777 0.9556

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720190 304720190 - N 3047.270 3047.255
2 304720191 304720191 - N 3047.270 3047.255
3 304720192 304720192 - N 3047.270 3047.255
4 304720193 304720193 - N 3047.270 3047.255
5 304720194 304720194 - N 3047.270 3047.255
6 304720195 304720195 - N 3047.270 3047.255
7 304720196 304720196 - N 3047.270 3047.255
8 304720197 304720197 - N 3047.241 3047.278
9 304720198 304720198 - N 3047.241 3047.278
10 304720199 304720199 - N 3047.241 3047.278
11 304720200 304720200 - N 3047.241 3047.278 1.53 3.35
12 304720201 304720201 - N 3047.241 3047.278
13 304720202 304720202 - N 3047.241 3047.278
14 304720203 304720203 - N 3047.241 3047.278
15 304720204 304720204 - N 3047.275 3047.260
16 304720205 304720205 - N 3047.275 3047.260
17 304720206 304720206 - N 3047.275 3047.260
18 304720207 304720207 - N 3047.275 3047.260
19 304720208 304720208 - N 3047.275 3047.260
20 304720209 304720209 - N 3047.275 3047.260
21 304720210 304720210 - N 3047.275 3047.260
22 304720211 304720211 - N 3047.257 3047.269
23 304720212 304720212 - N 3047.257 3047.269
24 304720213 304720213 - N 3047.257 3047.269
25 304720214 304720214 - N 3047.257 3047.269
26 304720215 304720215 - N 3047.257 3047.269
27 304720216 304720216 - N 3047.257 3047.269

*

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Geocomposite 
Transmissivity* 

(m2/sec)
Roll 

Geocomposite 
Roll Number

TN350-2-8

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC

Geonet Roll 
Number

Ply Adhesion 
(lb/in)              

Geotextile Roll Number

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720190 - N GPLX76777 0.9556
304720191 - N GPLX76777 0.9556
304720192 - N GPLX76777 0.9556
304720193 - N GPLX76777 0.9556
304720194 - N GPLX76777 0.9556
304720195 - N GPLX76777 0.9556
304720196 - N GPLX76777 0.9556
304720197 - N GPLX76777 0.9556
304720198 - N GPLX76777 0.9556
304720199 - N GPLX76777 0.9556
304720200 - N GPLX76777 0.9548 0.442 356 2.43 118
304720201 - N GPLX76777 0.9548
304720202 - N GPLX76777 0.9548
304720203 - N GPLX76777 0.9548
304720204 - N GPLX76777 0.9548
304720205 - N GPLX76777 0.9548
304720206 - N GPLX76777 0.9548
304720207 - N GPLX76777 0.9548
304720208 - N GPLX76777 0.9548
304720209 - N GPLX76777 0.9548
304720210 - N GPLX76777 0.9548
304720211 - N GPLX76777 0.9548
304720212 - N GPLX76777 0.9548
304720213 - N GPLX76777 0.9548
304720214 - N GPLX76777 0.9548
304720215 - N GPLX76777 0.9548
304720216 - N GPLX76777 0.9548

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720217 304720217 - N 3047.257 3047.269
2 304720218 304720218 - N 3047.266 3047.258
3 304720219 304720219 - N 3047.266 3047.258
4 304720220 304720220 - N 3047.266 3047.258 1.62 3.53 3.62 x 10-3

5 304720221 304720221 - N 3047.266 3047.258
6 304720222 304720222 - N 3047.266 3047.258
7 304720223 304720223 - N 3047.266 3047.258
8 304720224 304720224 - N 3047.266 3047.258
9 304720225 304720225 - N 3047.263 3047.276
10 304720226 304720226 - N 3047.263 3047.276
11 304720227 304720227 - N 3047.263 3047.276
12 304720228 304720228 - N 3047.263 3047.276
13 304720229 304720229 - N 3047.263 3047.276
14 304720230 304720230 - N 3047.263 3047.276
15 304720231 304720231 - N 3047.263 3047.276
16 304720232 304720232 - N 3047.277 3047.265
17 304720233 304720233 - N 3047.277 3047.265
18 304720234 304720234 - N 3047.277 3047.265
19 304720235 304720235 - N 3047.277 3047.265
20 304720236 304720236 - N 3047.277 3047.265
21 304720237 304720237 - N 3047.277 3047.265
22 304720238 304720238 - N 3047.277 3047.265
23 304720239 304720239 - N 3047.259 3047.271
24 304720240 304720240 - N 3047.259 3047.271 1.32 3.44
25 304720241 304720241 - N 3047.259 3047.271
26 304720242 304720242 - N 3047.259 3047.271
27 304720243 304720243 - N 3047.259 3047.271

*

Geocomposite 
Transmissivity* 

(m2/sec)

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

TN350-2-8

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)              

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720217 - N GPLX76777 0.9548
304720218 - N GPLX76777 0.9548
304720219 - N GPLX76777 0.9548
304720220 - N GPLX76777 0.9559 0.447 360 2.64 124
304720221 - N GPLX76777 0.9559
304720222 - N GPLX76777 0.9559
304720223 - N GPLX76777 0.9559
304720224 - N GPLX76777 0.9559
304720225 - N GPLX76777 0.9559
304720226 - N GPLX76777 0.9559
304720227 - N GPLX76777 0.9559
304720228 - N GPLX76777 0.9559
304720229 - N GPLX76777 0.9559
304720230 - N GPLX76777 0.9559
304720231 - N GPLX76777 0.9559
304720232 - N GPLX76777 0.9559
304720233 - N GPLX76777 0.9559
304720234 - N GPLX76777 0.9559
304720235 - N GPLX76777 0.9559
304720236 - N GPLX76777 0.9559
304720237 - N GPLX76777 0.9559
304720238 - N GPLX76777 0.9559
304720239 - N GPLX76777 0.9559
304720240 - N GPLX76777 0.9551 0.440 358 2.34 120
304720241 - N GPLX76777 0.9551
304720242 - N GPLX76777 0.9551
304720243 - N GPLX76777 0.9551

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304720244 304720244 - N 3047.259 3047.271
2 304720245 304720245 - N 3047.259 3047.271
3 304720246 304720246 - N 3047.268 3047.256
4 304720247 304720247 - N 3047.268 3047.256
5 304720248 304720248 - N 3047.268 3047.256
6 304720249 304720249 - N 3047.268 3047.256
7 304720250 304720250 - N 3047.268 3047.256
8 304720251 304720251 - N 3047.268 3047.256
9 304720252 304720252 - N 3047.268 3047.256
10 304720253 304720253 - N 3047.264 3047.267
11 304720254 304720254 - N 3047.264 3047.267
12 304720255 304720255 - N 3047.264 3047.267
13 304720256 304720256 - N 3047.264 3047.267
14 304720257 304720257 - N 3047.264 3047.267
15 304720258 304720258 - N 3047.264 3047.267
16 304720259 304720259 - N 3047.264 3047.267
17 304720260 304720260 - N 3047.274 3047.262 1.81 3.62
18 304720261 304720261 - N 3047.274 3047.262
19 304720262 304720262 - N 3047.274 3047.262
20 304720263 304720263 - N 3047.274 3047.262
21 304720264 304720264 - N 3047.274 3047.262
22 304720265 304720265 - N 3047.274 3047.262
23 304720266 304720266 - N 3047.274 3047.262
24 304720267 304720267 - N 3047.261 3047.273
25 304720268 304720268 - N 3047.261 3047.273
26 304720269 304720269 - N 3047.261 3047.273
27 304720270 304720270 - N 3047.261 3047.273

*

Geonet Roll 
Number

Ply Adhesion 
(lb/in)              

Geotextile Roll Number

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between textured liners after 100 hours. 

TN350-2-8

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                                                            

Geocomposite 
Transmissivity* 

(m2/sec)
Roll 

Geocomposite 
Roll Number

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304720244 - N GPLX76777 0.9551
304720245 - N GPLX76777 0.9551
304720246 - N GPLX76777 0.9551
304720247 - N GPLX76777 0.9551
304720248 - N GPLX76777 0.9551
304720249 - N GPLX76777 0.9551
304720250 - N GPLX76777 0.9551
304720251 - N GPLX76777 0.9551
304720252 - N GPLX76777 0.9551
304720253 - N GPLX76777 0.9551
304720254 - N GPLX76777 0.9551
304720255 - N GPLX76777 0.9551
304720256 - N GPLX76777 0.9551
304720257 - N GPLX76777 0.9551
304720258 - N GPLX76777 0.9551
304720259 - N GPLX76777 0.9551
304720260 - N GPLX76777 0.9553 0.443 365 2.52 122
304720261 - N GPLX76777 0.9553
304720262 - N GPLX76777 0.9553
304720263 - N GPLX76777 0.9553
304720264 - N GPLX76777 0.9553
304720265 - N GPLX76777 0.9553
304720266 - N GPLX76777 0.9553
304720267 - N GPLX76777 0.9553
304720268 - N GPLX76777 0.9553
304720269 - N GPLX76777 0.9553
304720270 - N GPLX76777 0.9553

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN350-2-8
Duke Energy Allen Steam, NC

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)          

Geonet 
Density 
(gm/cc)

Carbon Black      
(%)                

Tensile 
Strength 

(MD) 
(lb/in)         

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Client: Job # 3047
Project:
Product: 

Test Configuration:

Normal Load: 7200 psf
Gradient: 0.03 ft
Seating Time: 100 hours
Flow Direction: MD

Test Results:

304720001
304720220

ASTM D 4716

3.59 x 10-3

Plastic Fusion Fabricators, Inc.

Test Information:

Boundary Conditions:
Textured Liner                        
Geocomposite                        
Textured Liner                       

Roll No. Pressure (psf)

Duke Energy Allen Steam, NC
TN350-2-8

Transmissivity, m2/sec
100 hours

3.62 x 10-37200 0.03

Gradient, ft

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Customer Name :
Project Name :
Geocomposite Manufacturer :
Geocomposite Production Plant :
Geocomposite Brand Name :

Density ASTM D 1505 gm/cc 0.950 0.950
Melt Flow Index ASTM D 1238(a) gm/10 min 0.05 0.10

Density ASTM D 1505 gm/cc 0.951 0.950
Melt Flow Index ASTM D 1238(a) gm/10 min 0.21 0.24

(a) Condition 190/2.16
* Data from SKAPS Quality Control

Property Test Method

     We, the Geonet Manufacturer, hereby certify the following for the material delivered to the above referenced project:

Resin      
Supplier     

Value

Tested     
Value*

Units
Resin Lot 
Number

Resin Brand 
Name

Resin Supplier
Resin 

Production 
Plant

Commerce, GA
TN350-2-8

POLYETHYLENE RESIN CERTIFICATION

Plastic Fusion Fabricators, Inc.
Duke Energy Allen Steam, NC
SKAPS Industries

GPLX76777
Matrix Polymers Chevron, TX HDPE

CEFX54562

 571  Industrial Parkway, Commerce, GA 30529            Phone: 706-336-7000             Fax:  706-336-7007             Email: skaps@skaps.com



Engineered Synthetic
                                Products, Inc.

                                                                                                                                                                  

Product :
Project  :

3047.206 8.22 227 237 137 80 0.43
3047.225 8.26 229 233 139 80 0.43
3047.226 8.26 229 233 139 80 0.43
3047.204 8.47 232 241 137 80 0.43
3047.217 8.30 225 230 132 80 0.43
3047.205 8.22 227 237 137 80 0.43
3047.252 8.58 235 240 134 80 0.42
3047.229 8.26 229 233 139 80 0.43
3047.231 8.52 231 242 130 80 0.43
3047.247 8.33 226 231 136 80 0.43
3047.241 8.45 233 245 136 80 0.43
3047.278 8.16 225 230 131 80 0.42
3047.259 8.14 229 234 134 80 0.42
3047.271 8.54 230 238 131 80 0.42304720240

304720040

304720080

304720120

304720160

TN350-2-8
Duke Energy Allen Steam, NC

304720200

                                                                                                                                                                                                            
     We, the Geocomposite Manufacturer, hereby certify the following for the material 
delivered to the above referenced project :

MD 
TENSILE 

lbs.

PERM-
ABL 

cm/sec
AOS         

us sieve

XMD 
TENSILE 

lbs.

304720001

GEOCOMP 
ROLL#

FABRIC 
ROLL#

PUNCTURE 
lbs.

WEIGHT  
oz/sq yd

                          571  Industrial Parkway, Commerce, GA 30529 Phone: 706-336-7000 Fax: 706-336-7007 Email: skaps@skaps.com



 

 
 
 
 
 
 
LDS Geocomposite Drainage Layer 
Conformance Test Results 
 



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Cedric Ruhl <= Same
S & ME
9751 Southern Pine Boulevard
Charlotte, NC 28273

email: cruhl@smeinc.com
cc email: kdaly@smeinc.com
cc email: kbaucom@smeinc.com

Dear Mr. Ruhl:

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: Allen Steam Station RAB Ash Landfill

TRI Job Reference Number: E2324-18-07

Material(s) Tested: 7 SKAPS TN350-2-8 Double Sided Geocomposite(s)

Test(s) Requested: Transmissivity (ASTM D 4716) - GC
Peel Strength (D7005) - GC
Thickness (ASTM D 5199) - GN
Density (ASTM D 1505) - GN

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

Sincerely,

Dr. Mansukh Patel
Sr. Laboratory Coordinator
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

December 30, 2008

page 1 of 8
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720003
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 611 616 608
Time (s) 10.00 10.04 9.96
Flow Rate (GPM/ft width) 0.97 0.97 0.97 0.97 0.00
Transmissivity (m^2/s) 6.68E-03 6.71E-03 6.68E-03 6.69E-03 1.81E-05 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 5.7 2.5 1.9 5.6 4.5 4.0 1.8 1.0 min
A - MD Average Peel Strength (g/in) 2588 1135 863 2542 2043 1834 798

B - MD Average Peel Strength (ppi) 3.9 1.6 1.2 4.2 3.4 2.9 1.4 1.0 min
B - MD Average Peel Strength (g/in) 1771 726 545 1907 1544 1298 622

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 387 392 373 403 376 380 360 391 353 394 381 16 270 min
353 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.946 0.947 0.946 0.946 0.001 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

Test Length (in)

100

20.0
1.000

1

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Width (in)

Specimen

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC

page 2 of 8
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720053
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 615 614 613
Time (s) 10.06 10.06 10.04
Flow Rate (GPM/ft width) 0.97 0.97 0.97 0.97 0.00
Transmissivity (m^2/s) 6.69E-03 6.67E-03 6.68E-03 6.68E-03 5.71E-06 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 8.1 4.9 6.0 5.1 5.1 5.8 1.3 1.0 min
A - MD Average Peel Strength (g/in) 3677 2225 2724 2315 2315 2651 605

B - MD Average Peel Strength (ppi) 6.3 3.5 3.3 4.6 2.8 4.1 1.4 1.0 min
B - MD Average Peel Strength (g/in) 2860 1589 1498 2088 1271 1861 633

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 377 382 373 364 372 382 369 380 380 371 375 6 270 min
364 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.946 0.946 0.946 0.946 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720095
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 541 541 544
Time (s) 8.04 8.00 8.06
Flow Rate (GPM/ft width) 1.07 1.07 1.07 1.07 0.00
Transmissivity (m^2/s) 7.36E-03 7.40E-03 7.38E-03 7.38E-03 1.85E-05 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 4.6 6.6 4.3 2.2 7.5 5.0 2.1 1.0 min
A - MD Average Peel Strength (g/in) 2088 2996 1952 999 3405 2288 944

B - MD Average Peel Strength (ppi) 3.0 3.6 1.9 1.1 1.0 2.1 1.2 1.0 min
B - MD Average Peel Strength (g/in) 1362 1634 863 499 454 962 523

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 392 383 379 375 376 365 367 370 377 375 376 8 270 min
365 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.945 0.945 0.945 0.945 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720148
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 688 680 678
Time (s) 10.09 10.00 9.96
Flow Rate (GPM/ft width) 1.08 1.08 1.08 1.08 0.00
Transmissivity (m^2/s) 7.46E-03 7.44E-03 7.44E-03 7.45E-03 1.03E-05 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 8.0 4.0 6.5 3.7 3.4 5.1 2.0 1.0 min
A - MD Average Peel Strength (g/in) 3632 1816 2951 1680 1544 2324 920

B - MD Average Peel Strength (ppi) 4.0 2.6 4.6 3.8 2.1 3.4 1.0 1.0 min
B - MD Average Peel Strength (g/in) 1816 1180 2088 1725 953 1553 470

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 355 360 370 398 377 400 371 387 358 362 374 16 270 min
355 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.946 0.947 0.947 0.947 0.001 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720182
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 516 516 512
Time (s) 8.01 8.03 7.96
Flow Rate (GPM/ft width) 1.02 1.02 1.02 1.02 0.00
Transmissivity (m^2/s) 7.04E-03 7.03E-03 7.03E-03 7.04E-03 8.84E-06 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 5.1 6.8 4.0 6.2 5.6 5.5 1.1 1.0 min
A - MD Average Peel Strength (g/in) 2315 3087 1816 2815 2542 2515 486

B - MD Average Peel Strength (ppi) 3.0 2.4 2.0 3.0 2.4 2.6 0.4 1.0 min
B - MD Average Peel Strength (g/in) 1362 1090 908 1362 1090 1162 197

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 378 366 379 378 382 378 384 377 403 393 382 10 270 min
366 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.946 0.946 0.946 0.946 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC

page 6 of 8
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720228
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 601 598 595
Time (s) 10.04 10.00 9.96
Flow Rate (GPM/ft width) 0.95 0.95 0.95 0.95 0.00
Transmissivity (m^2/s) 6.55E-03 6.54E-03 6.53E-03 6.54E-03 6.65E-06 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 9.6 7.9 3.7 3.8 5.3 6.1 2.6 1.0 min
A - MD Average Peel Strength (g/in) 4358 3587 1680 1725 2406 2751 1183

B - MD Average Peel Strength (ppi) 3.0 5.0 2.6 4.0 2.8 3.5 1.0 1.0 min
B - MD Average Peel Strength (g/in) 1362 2270 1180 1816 1271 1580 457

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 361 361 357 357 378 354 382 352 358 382 364 12 270 min
352 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.946 0.946 0.947 0.946 0.001 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN350-2-8 Double Sided Geocomposite
Sample Identification: 304720245
TRI Log #: E2324-18-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / 60 mil HDPE MSGM/ Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 648 645 640
Time (s) 10.09 10.06 10.00
Flow Rate (GPM/ft width) 1.02 1.02 1.01 1.02 0.00
Transmissivity (m^2/s) 7.02E-03 7.01E-03 7.00E-03 7.01E-03 1.21E-05 3.44E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 2.8 4.7 7.3 5.1 3.0 4.6 1.8 1.0 min
A - MD Average Peel Strength (g/in) 1271 2134 3314 2315 1362 2079 829

B - MD Average Peel Strength (ppi) 1.6 3.3 4.5 3.9 2.4 3.1 1.2 1.0 min
B - MD Average Peel Strength (g/in) 726 1498 2043 1771 1090 1426 526

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 355 374 387 366 372 365 374 395 360 377 373 12 270 min
355 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.944 0.945 0.945 0.945 0.001 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate

Plate

Inflow Outflow

TXGM

TXGM

DSGC
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LCS Geocomposite Drainage Layer 
MQC Test Results 



December 26, 2008
Plastic Fusion Fabricators, Inc.
3455 Stanwood Blvd
Huntsville, AL 35811

           Ref. : Duke Energy Allen Steam, NC
           Customer P.O. # P12079
           Transnet 300-2-8

Property Test Method Unit Required Value Qualifier
Geonet3

Mass per Unit Area ASTM D 5261 lbs/ft2 0.194 Minimum
Thickness ASTM D 5199 mil 270 Minimum
Carbon Black ASTM D 4218 % 2 - 3 Range
Tensile Strength ASTM D 5035 lbs/in 75 Minimum
Melt Flow ASTM D 12382 g/10 min 1.0 Maximum
Density ASTM D 1505 g/cm3 0.94 Minimum
Composite 
Ply Adhesion GRI GC7 lb/in 1.0 MARV5

Transmissivity1 ASTM D 4716 m2/sec 1.0 x 10-3 MARV
Geotextile3 & 4

Fabric Weight ASTM D 5261 oz/yd2 8.0 MARV
Grab Strength ASTM D 4632 lbs 200 MARV
Puncture Resistance ASTM D 4833 lbs 80 MARV
Permeability ASTM D 4491 cm/sec 5.0 x 10-5 MARV
AOS ASTM D 4751 US Sieve 80 MARV
UV Resistance ASTM D 4355 %/hrs 70/500 MARV
Notes:

1

2 Condition 190/2.16
3 Geotextile and Geonet properties are prior to lamination.
4 Geotextile data is provided by the supplier.
5

Sincerely,

Nilay Patel
Nilay Patel
QA Manager

MARV is statistically defined as mean minus two standard deviations and it is the value which is exceeded 
by 97.5% of all the test data.

Products, Inc.
Engineered Synthetic 

We certify that the Transnet 300-2-8 drainage composite, meets the project requirements as stated in the
specifications. The properties listed in this section are:

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining 
pressure of 7200 psf between ottawa sand & liner after 100 hours. 

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304710001 304710001 - N 3047.09 3047.24 1.24 2.63 1.26 x 10-3

2 304710002 304710002 - N 3047.09 3047.24
3 304710003 304710003 - N 3047.09 3047.24
4 304710004 304710004 - N 3047.09 3047.24
5 304710005 304710005 - N 3047.09 3047.24
6 304710006 304710006 - N 3047.09 3047.24
7 304710007 304710007 - N 3047.21 3047.03
8 304710008 304710008 - N 3047.21 3047.03
9 304710009 304710009 - N 3047.21 3047.03
10 304710010 304710010 - N 3047.21 3047.03 1.49 3.03
11 304710011 304710011 - N 3047.21 3047.03
12 304710012 304710012 - N 3047.21 3047.03
13 304710013 304710013 - N 3047.05 3047.18
14 304710014 304710014 - N 3047.05 3047.18
15 304710015 304710015 - N 3047.05 3047.18
16 304710016 304710016 - N 3047.05 3047.18
17 304710017 304710017 - N 3047.05 3047.18
18 304710018 304710018 - N 3047.05 3047.18
19 304710019 304710019 - N 3047.17 3047.10
20 304710020 304710020 - N 3047.17 3047.10 1.27 2.69
21 304710021 304710021 - N 3047.17 3047.10
22 304710022 304710022 - N 3047.17 3047.10
23 304710023 304710023 - N 3047.17 3047.10
24 304710024 304710024 - N 3047.17 3047.10
25 304710025 304710025 - N 3047.11 3047.22
26 304710026 304710026 - N 3047.11 3047.22
27 304710027 304710027 - N 3047.11 3047.22

*

TN300-2-8
Duke Energy Allen Steam, NC

Engineered Synthetic
Products, Inc.

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Ply Adhesion 
(lb/in)           

Geocomposite 
Transmissivity* 

(m2/sec)

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304710001 - N UTCX54535 0.9544 0.326 302 2.27 102
304710002 - N UTCX54535 0.9544
304710003 - N UTCX54535 0.9544
304710004 - N UTCX54535 0.9544
304710005 - N UTCX54535 0.9544
304710006 - N UTCX54535 0.9544
304710007 - N UTCX54535 0.9544
304710008 - N UTCX54535 0.9544
304710009 - N UTCX54535 0.9544
304710010 - N UTCX54535 0.9544
304710011 - N UTCX54535 0.9544
304710012 - N UTCX54535 0.9544
304710013 - N UTCX54535 0.9544
304710014 - N UTCX54535 0.9544
304710015 - N UTCX54535 0.9551 0.334 310 2.66 107
304710016 - N UTCX54535 0.9551
304710017 - N UTCX54535 0.9551
304710018 - N UTCX54535 0.9551
304710019 - N UTCX54535 0.9551
304710020 - N UTCX54535 0.9551
304710021 - N UTCX54535 0.9551
304710022 - N UTCX54535 0.9551
304710023 - N UTCX54535 0.9551
304710024 - N UTCX54535 0.9551
304710025 - N UTCX54535 0.9551
304710026 - N UTCX54535 0.9551
304710027 - N UTCX54535 0.9551

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Transmissivity  
(m2/sec)        

Engineered Synthetic
Products, Inc.

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
Duke Energy Allen Steam, NC

Geonet Roll 
Number
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Product :
Project  :

Top Bottom Minimum Average
1 304710028 304710028 - N 3047.11 3047.22
2 304710029 304710029 - N 3047.11 3047.22
3 304710030 304710030 - N 3047.11 3047.22 1.45 3.00
4 304710031 304710031 - N 3047.25 3047.06
5 304710032 304710032 - N 3047.25 3047.06
6 304710033 304710033 - N 3047.25 3047.06
7 304710034 304710034 - N 3047.25 3047.06
8 304710035 304710035 - N 3047.25 3047.06
9 304710036 304710036 - N 3047.25 3047.06
10 304710037 304710037 - N 3047.02 3047.16
11 304710038 304710038 - N 3047.02 3047.16
12 304710039 304710039 - N 3047.02 3047.16
13 304710040 304710040 - N 3047.02 3047.16 1.31 2.72
14 304710041 304710041 - N 3047.02 3047.16
15 304710042 304710042 - N 3047.02 3047.16
16 304710043 304710043 - N 3047.19 3047.12
17 304710044 304710044 - N 3047.19 3047.12
18 304710045 304710045 - N 3047.19 3047.12
19 304710046 304710046 - N 3047.19 3047.12
20 304710047 304710047 - N 3047.19 3047.12
21 304710048 304710048 - N 3047.19 3047.12
22 304710049 304710049 - N 3047.13 3047.26
23 304710050 304710050 - N 3047.13 3047.26 1.42 2.97
24 304710051 304710051 - N 3047.13 3047.26
25 304710052 304710052 - N 3047.13 3047.26
26 304710053 304710053 - N 3047.13 3047.26
27 304710054 304710054 - N 3047.13 3047.26

*

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)           

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

TN300-2-8

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Geocomposite 
Transmissivity* 

(m2/sec)
Roll 

Geocomposite 
Roll Number

Geonet Roll 
Number

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304710028 - N UTCX54535 0.9551
304710029 - N UTCX54535 0.9551
304710030 - N UTCX54535 0.9546 0.324 304 2.32 104
304710031 - N UTCX54535 0.9546
304710032 - N UTCX54535 0.9546
304710033 - N UTCX54535 0.9546
304710034 - N UTCX54535 0.9546
304710035 - N UTCX54535 0.9546
304710036 - N UTCX54535 0.9546
304710037 - N UTCX54535 0.9546
304710038 - N UTCX54535 0.9546
304710039 - N UTCX54535 0.9546
304710040 - N UTCX54535 0.9546
304710041 - N UTCX54535 0.9546
304710042 - N UTCX54535 0.9546
304710043 - N UTCX54535 0.9546
304710044 - N UTCX54535 0.9546
304710045 - N UTCX54535 0.9548 0.332 308 2.61 106
304710046 - N UTCX54535 0.9548
304710047 - N UTCX54535 0.9548
304710048 - N UTCX54535 0.9548
304710049 - N UTCX54535 0.9548
304710050 - N UTCX54535 0.9548
304710051 - N UTCX54535 0.9548
304710052 - N UTCX54535 0.9548
304710053 - N UTCX54535 0.9548
304710054 - N UTCX54535 0.9548

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

Duke Energy Allen Steam, NC

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
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Product :
Project  :

Top Bottom Minimum Average
1 304710055 304710055 - N 3047.15 3047.01
2 304710056 304710056 - N 3047.15 3047.01
3 304710057 304710057 - N 3047.15 3047.01
4 304710058 304710058 - N 3047.15 3047.01
5 304710059 304710059 - N 3047.15 3047.01
6 304710060 304710060 - N 3047.15 3047.01 1.34 2.75
7 304710061 304710061 - N 3047.07 3047.20
8 304710062 304710062 - N 3047.07 3047.20
9 304710063 304710063 - N 3047.07 3047.20
10 304710064 304710064 - N 3047.07 3047.20
11 304710065 304710065 - N 3047.07 3047.20
12 304710066 304710066 - N 3047.07 3047.20
13 304710067 304710067 - N 3047.27 3047.08
14 304710068 304710068 - N 3047.27 3047.08
15 304710069 304710069 - N 3047.27 3047.08
16 304710070 304710070 - N 3047.27 3047.08 1.39 2.94
17 304710071 304710071 - N 3047.27 3047.08
18 304710072 304710072 - N 3047.27 3047.08
19 304710073 304710073 - N 3047.04 3047.46
20 304710074 304710074 - N 3047.04 3047.46
21 304710075 304710075 - N 3047.04 3047.46
22 304710076 304710076 - N 3047.04 3047.46
23 304710077 304710077 - N 3047.04 3047.46
24 304710078 304710078 - N 3047.04 3047.46
25 304710079 304710079 - N 3047.42 3047.14
26 304710080 304710080 - N 3047.42 3047.14 1.37 2.79
27 304710081 304710081 - N 3047.42 3047.14

*

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

Roll 
Geocomposite 
Roll Number

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC
TN300-2-8

Geonet Roll 
Number

Ply Adhesion 
(lb/in)           

Geotextile Roll Number

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Geocomposite 
Transmissivity* 

(m2/sec)
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Product :
Project  :

304710055 - N UTCX54535 0.9548
304710056 - N UTCX54535 0.9548
304710057 - N UTCX54535 0.9548
304710058 - N UTCX54535 0.9548
304710059 - N UTCX54535 0.9548
304710060 - N UTCX54535 0.9543 0.321 301 2.36 101
304710061 - N UTCX54535 0.9543
304710062 - N UTCX54535 0.9543
304710063 - N UTCX54535 0.9543
304710064 - N UTCX54535 0.9543
304710065 - N UTCX54535 0.9543
304710066 - N UTCX54535 0.9543
304710067 - N UTCX54535 0.9543
304710068 - N UTCX54535 0.9543
304710069 - N UTCX54535 0.9543
304710070 - N UTCX54535 0.9543
304710071 - N UTCX54535 0.9543
304710072 - N UTCX54535 0.9543
304710073 - N UTCX54535 0.9543
304710074 - N UTCX54535 0.9543
304710075 - N UTCX54535 0.9552 0.329 306 2.54 105
304710076 - N UTCX54535 0.9552
304710077 - N UTCX54535 0.9552
304710078 - N UTCX54535 0.9552
304710079 - N UTCX54535 0.9552
304710080 - N UTCX54535 0.9552
304710081 - N UTCX54535 0.9552

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

Duke Energy Allen Steam, NC

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
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Product :
Project  :

Top Bottom Minimum Average
1 304710082 304710082 - N 3047.42 3047.14
2 304710083 304710083 - N 3047.42 3047.14
3 304710084 304710084 - N 3047.42 3047.14
4 304710085 304710085 - N 3047.23 3047.43
5 304710086 304710086 - N 3047.23 3047.43
6 304710087 304710087 - N 3047.23 3047.43
7 304710088 304710088 - N 3047.23 3047.43
8 304710089 304710089 - N 3047.23 3047.43
9 304710090 304710090 - N 3047.23 3047.43 1.51 3.06
10 304710091 304710091 - N 3047.49 3047.36
11 304710092 304710092 - N 3047.49 3047.36
12 304710093 304710093 - N 3047.49 3047.36
13 304710094 304710094 - N 3047.49 3047.36
14 304710095 304710095 - N 3047.49 3047.36
15 304710096 304710096 - N 3047.49 3047.36
16 304710097 304710097 - N 3047.29 3047.50
17 304710098 304710098 - N 3047.29 3047.50
18 304710099 304710099 - N 3047.29 3047.50
19 304710100 304710100 - N 3047.29 3047.50 1.22 2.84
20 304710101 304710101 - N 3047.29 3047.50
21 304710102 304710102 - N 3047.29 3047.50
22 304710103 304710103 - N 3047.52 3047.31
23 304710104 304710104 - N 3047.52 3047.31
24 304710105 304710105 - N 3047.52 3047.31
25 304710106 304710106 - N 3047.52 3047.31
26 304710107 304710107 - N 3047.52 3047.31
27 304710108 304710108 - N 3047.52 3047.31

* Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Geocomposite 
Transmissivity* 

(m2/sec)

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)           

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

TN300-2-8

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number
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Product :
Project  :

304710082 - N UTCX54535 0.9552
304710083 - N UTCX54535 0.9552
304710084 - N UTCX54535 0.9552
304710085 - N UTCX54535 0.9552
304710086 - N UTCX54535 0.9552
304710087 - N UTCX54535 0.9552
304710088 - N UTCX54535 0.9552
304710089 - N UTCX54535 0.9552
304710090 - N UTCX54535 0.9545 0.323 303 2.42 103
304710091 - N UTCX54535 0.9545
304710092 - N UTCX54535 0.9545
304710093 - N UTCX54535 0.9545
304710094 - N UTCX54535 0.9545
304710095 - N UTCX54535 0.9545
304710096 - N UTCX54535 0.9545
304710097 - N UTCX54535 0.9545
304710098 - N UTCX54535 0.9545
304710099 - N UTCX54535 0.9545
304710100 - N UTCX54535 0.9545
304710101 - N UTCX54535 0.9545
304710102 - N UTCX54535 0.9545
304710103 - N UTCX54535 0.9545
304710104 - N UTCX54535 0.9545
304710105 - N UTCX54535 0.9550 0.333 309 2.50 107
304710106 - N UTCX54535 0.9550
304710107 - N UTCX54535 0.9550
304710108 - N UTCX54535 0.9550

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Transmissivity  
(m2/sec)        

Engineered Synthetic
Products, Inc.

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
Duke Energy Allen Steam, NC

Geonet Roll 
Number
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Product :
Project  :

Top Bottom Minimum Average
1 304710109 304710109 - N 3047.35 3047.54
2 304710110 304710110 - N 3047.35 3047.54 1.48 3.01
3 304710111 304710111 - N 3047.35 3047.54
4 304710112 304710112 - N 3047.35 3047.54
5 304710113 304710113 - N 3047.35 3047.54
6 304710114 304710114 - N 3047.35 3047.54
7 304710115 304710115 - N 3047.45 3047.28
8 304710116 304710116 - N 3047.45 3047.28
9 304710117 304710117 - N 3047.45 3047.28
10 304710118 304710118 - N 3047.45 3047.28
11 304710119 304710119 - N 3047.45 3047.28
12 304710120 304710120 - N 3047.45 3047.28 1.26 2.87
13 304710121 304710121 - N 3047.30 3047.47
14 304710122 304710122 - N 3047.30 3047.47
15 304710123 304710123 - N 3047.30 3047.47
16 304710124 304710124 - N 3047.30 3047.47
17 304710125 304710125 - N 3047.30 3047.47
18 304710126 304710126 - N 3047.30 3047.47
19 304710127 304710127 - N 3047.51 3047.39
20 304710128 304710128 - N 3047.51 3047.39
21 304710129 304710129 - N 3047.51 3047.39
22 304710130 304710130 - N 3047.51 3047.39 1.41 2.96
23 304710131 304710131 - N 3047.51 3047.39
24 304710132 304710132 - N 3047.51 3047.39
25 304710133 304710133 - N 3047.32 3047.53
26 304710134 304710134 - N 3047.32 3047.53
27 304710135 304710135 - N 3047.32 3047.53

*

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

Roll 
Geocomposite 
Roll Number

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC
TN300-2-8

Geonet Roll 
Number

Ply Adhesion 
(lb/in)           

Geotextile Roll Number

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Geocomposite 
Transmissivity* 

(m2/sec)
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Product :
Project  :

304710109 - N UTCX54535 0.9550
304710110 - N UTCX54535 0.9550
304710111 - N UTCX54535 0.9550
304710112 - N UTCX54535 0.9550
304710113 - N UTCX54535 0.9550
304710114 - N UTCX54535 0.9550
304710115 - N UTCX54535 0.9550
304710116 - N UTCX54535 0.9550
304710117 - N UTCX54535 0.9550
304710118 - N UTCX54535 0.9550
304710119 - N UTCX54535 0.9550
304710120 - N UTCX54535 0.9542 0.320 300 2.47 102
304710121 - N UTCX54535 0.9542
304710122 - N UTCX54535 0.9542
304710123 - N UTCX54535 0.9542
304710124 - N UTCX54535 0.9542
304710125 - N UTCX54535 0.9542
304710126 - N UTCX54535 0.9542
304710127 - N UTCX54535 0.9542
304710128 - N UTCX54535 0.9542
304710129 - N UTCX54535 0.9542
304710130 - N UTCX54535 0.9542
304710131 - N UTCX54535 0.9542
304710132 - N UTCX54535 0.9542
304710133 - N UTCX54535 0.9542
304710134 - N UTCX54535 0.9542
304710135 - N UTCX54535 0.9549 0.328 307 2.68 106

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

Duke Energy Allen Steam, NC

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304710136 304710136 - N 3047.32 3047.53
2 304710137 304710137 - N 3047.32 3047.53
3 304710138 304710138 - N 3047.32 3047.53
4 304710139 304710139 - N 3047.44 3047.34
5 304710140 304710140 - N 3047.44 3047.34 1.29 2.62
6 304710141 304710141 - N 3047.44 3047.34
7 304710142 304710142 - N 3047.44 3047.34
8 304710143 304710143 - N 3047.44 3047.34
9 304710144 304710144 - N 3047.44 3047.34
10 304710145 304710145 - N 3047.37 3047.41
11 304710146 304710146 - N 3047.37 3047.41
12 304710147 304710147 - N 3047.37 3047.41
13 304710148 304710148 - N 3047.37 3047.41
14 304710149 304710149 - N 3047.37 3047.41
15 304710150 304710150 - N 3047.37 3047.41 1.38 2.91
16 304710151 304710151 - N 3047.48 3047.38
17 304710152 304710152 - N 3047.48 3047.38
18 304710153 304710153 - N 3047.48 3047.38
19 304710154 304710154 - N 3047.48 3047.38
20 304710155 304710155 - N 3047.48 3047.38
21 304710156 304710156 - N 3047.48 3047.38
22 304710157 304710157 - N 3047.40 3047.66
23 304710158 304710158 - N 3047.40 3047.66
24 304710159 304710159 - N 3047.40 3047.66
25 304710160 304710160 - N 3047.40 3047.66 1.33 2.66
26 304710161 304710161 - N 3047.40 3047.66
27 304710162 304710162 - N 3047.40 3047.66

*

Geocomposite 
Roll Number

Geonet Roll 
Number

Geocomposite 
Transmissivity* 

(m2/sec)

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)           

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

TN300-2-8

Roll 

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304710136 - N UTCX54535 0.9549
304710137 - N UTCX54535 0.9549
304710138 - N UTCX54535 0.9549
304710139 - N UTCX54535 0.9549
304710140 - N UTCX54535 0.9549
304710141 - N UTCX54535 0.9549
304710142 - N UTCX54535 0.9549
304710143 - N UTCX54535 0.9549
304710144 - N UTCX54535 0.9549
304710145 - N UTCX54535 0.9549
304710146 - N UTCX54535 0.9549
304710147 - N UTCX54535 0.9549
304710148 - N UTCX54535 0.9549
304710149 - N UTCX54535 0.9549
304710150 - N UTCX54535 0.9547 0.325 305 2.25 104
304710151 - N UTCX54535 0.9547
304710152 - N UTCX54535 0.9547
304710153 - N UTCX54535 0.9547
304710154 - N UTCX54535 0.9547
304710155 - N UTCX54535 0.9547
304710156 - N UTCX54535 0.9547
304710157 - N UTCX54535 0.9547
304710158 - N UTCX54535 0.9547
304710159 - N UTCX54535 0.9547
304710160 - N UTCX54535 0.9547
304710161 - N UTCX54535 0.9547
304710162 - N UTCX54535 0.9547

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
Duke Energy Allen Steam, NC

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304710163 304710163 - N 3047.65 3047.57
2 304710164 304710164 - N 3047.65 3047.57
3 304710165 304710165 - N 3047.65 3047.57
4 304710166 304710166 - N 3047.65 3047.57
5 304710167 304710167 - N 3047.65 3047.57
6 304710168 304710168 - N 3047.65 3047.57
7 304710169 304710169 - N 3047.33 3047.68
8 304710170 304710170 - N 3047.33 3047.68 1.36 2.85
9 304710171 304710171 - N 3047.33 3047.68
10 304710172 304710172 - N 3047.33 3047.68
11 304710173 304710173 - N 3047.33 3047.68
12 304710174 304710174 - N 3047.33 3047.68
13 304710175 304710175 - N 3047.63 3047.55
14 304710176 304710176 - N 3047.63 3047.55
15 304710177 304710177 - N 3047.63 3047.55
16 304710178 304710178 - N 3047.63 3047.55
17 304710179 304710179 - N 3047.63 3047.55
18 304710180 304710180 - N 3047.63 3047.55 1.21 2.73
19 304710181 304710181 - N 3047.58 3047.61
20 304710182 304710182 - N 3047.58 3047.61
21 304710183 304710183 - N 3047.58 3047.61
22 304710184 304710184 - N 3047.58 3047.61
23 304710185 304710185 - N 3047.58 3047.61
24 304710186 304710186 - N 3047.58 3047.61
25 304710187 304710187 - N 3047.67 3047.59
26 304710188 304710188 - N 3047.67 3047.59
27 304710189 304710189 - N 3047.67 3047.59

* Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

Geocomposite 
Transmissivity* 

(m2/sec)

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC
TN300-2-8

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Ply Adhesion 
(lb/in)           

Geotextile Roll Number

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304710163 - N UTCX54535 0.9547
304710164 - N UTCX54535 0.9547
304710165 - N GPLX76646 0.9553 0.331 310 2.56 107
304710166 - N GPLX76646 0.9553
304710167 - N GPLX76646 0.9553
304710168 - N GPLX76646 0.9553
304710169 - N GPLX76646 0.9553
304710170 - N GPLX76646 0.9553
304710171 - N GPLX76646 0.9553
304710172 - N GPLX76646 0.9553
304710173 - N GPLX76646 0.9553
304710174 - N GPLX76646 0.9553
304710175 - N GPLX76646 0.9553
304710176 - N GPLX76646 0.9553
304710177 - N GPLX76646 0.9553
304710178 - N GPLX76646 0.9553
304710179 - N GPLX76646 0.9553
304710180 - N GPLX76646 0.9556 0.322 302 2.33 101
304710181 - N GPLX76646 0.9556
304710182 - N GPLX76646 0.9556
304710183 - N GPLX76646 0.9556
304710184 - N GPLX76646 0.9556
304710185 - N GPLX76646 0.9556
304710186 - N GPLX76646 0.9556
304710187 - N GPLX76646 0.9556
304710188 - N GPLX76646 0.9556
304710189 - N GPLX76646 0.9556

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
Duke Energy Allen Steam, NC

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304710190 304710190 - N 3047.67 3047.59 1.47 2.82 1.38 x 10-3

2 304710191 304710191 - N 3047.67 3047.59
3 304710192 304710192 - N 3047.67 3047.59
4 304710193 304710193 - N 3047.60 3047.62
5 304710194 304710194 - N 3047.60 3047.62
6 304710195 304710195 - N 3047.60 3047.62
7 304710196 304710196 - N 3047.60 3047.62
8 304710197 304710197 - N 3047.60 3047.62
9 304710198 304710198 - N 3047.60 3047.62
10 304710199 304710199 - N 3047.64 3047.56
11 304710200 304710200 - N 3047.64 3047.56 1.25 2.78
12 304710201 304710201 - N 3047.64 3047.56
13 304710202 304710202 - N 3047.64 3047.56
14 304710203 304710203 - N 3047.64 3047.56
15 304710204 304710204 - N 3047.64 3047.56
16 304710205 304710205 - N 3047.73 3047.70
17 304710206 304710206 - N 3047.73 3047.70
18 304710207 304710207 - N 3047.73 3047.70
19 304710208 304710208 - N 3047.73 3047.70
20 304710209 304710209 - N 3047.73 3047.70
21 304710210 304710210 - N 3047.73 3047.70 1.42 2.93 1.28 x 10-3

22 304710211 304710211 - N 3047.69 3047.76
23 304710212 304710212 - N 3047.69 3047.76
24 304710213 304710213 - N 3047.69 3047.76
25 304710214 304710214 - N 3047.69 3047.76
26 304710215 304710215 - N 3047.69 3047.76
27 304710216 304710216 - N 3047.69 3047.76

*

Geonet Roll 
Number

Ply Adhesion 
(lb/in)           

Geotextile Roll Number

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

TN300-2-8

Engineered Synthetic
Products, Inc.

Duke Energy Allen Steam, NC

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

Geocomposite 
Transmissivity* 

(m2/sec)
Roll 

Geocomposite 
Roll Number

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304710190 - N GPLX76646 0.9556
304710191 - N GPLX76646 0.9556
304710192 - N GPLX76646 0.9556
304710193 - N GPLX76646 0.9556
304710194 - N GPLX76646 0.9556
304710195 - N GPLX76646 0.9551 0.327 306 2.64 105
304710196 - N GPLX76646 0.9551
304710197 - N GPLX76646 0.9551
304710198 - N GPLX76646 0.9551
304710199 - N GPLX76646 0.9551
304710200 - N GPLX76646 0.9551
304710201 - N GPLX76646 0.9551
304710202 - N GPLX76646 0.9551
304710203 - N GPLX76646 0.9551
304710204 - N GPLX76646 0.9551
304710205 - N GPLX76646 0.9551
304710206 - N GPLX76646 0.9551
304710207 - N GPLX76646 0.9551
304710208 - N GPLX76646 0.9551
304710209 - N GPLX76646 0.9551
304710210 - N GPLX76646 0.9555 0.335 301 2.41 102
304710211 - N GPLX76646 0.9555
304710212 - N GPLX76646 0.9555
304710213 - N GPLX76646 0.9555
304710214 - N GPLX76646 0.9555
304710215 - N GPLX76646 0.9555
304710216 - N GPLX76646 0.9555

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
Duke Energy Allen Steam, NC

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Product :
Project  :

Top Bottom Minimum Average
1 304710217 304710217 - N 3047.75 3047.72
2 304710218 304710218 - N 3047.75 3047.72
3 304710219 304710219 - N 3047.75 3047.72
4 304710220 304710220 - N 3047.75 3047.72 1.23 2.71
5 304710221 304710221 - N 3047.75 3047.72
6 304710222 304710222 - N 3047.75 3047.72
7 304710223 304710223 - N 3047.71 3047.78
8 304710224 304710224 - N 3047.71 3047.78
9 304710225 304710225 - N 3047.71 3047.78
10 304710226 304710226 - N 3047.71 3047.78
11 304710227 304710227 - N 3047.71 3047.78
12 304710228 304710228 - N 3047.71 3047.78
13 304710229 304710229 - N 3047.77 3047.74
14 304710230 304710230 - N 3047.77 3047.74 1.50 2.99
15 304710231 304710231 - N 3047.77 3047.74

*

TN300-2-8

Engineered Synthetic
Products, Inc.

Ply Adhesion 
(lb/in)           

Duke Energy Allen Steam, NC

Geotextile Roll Number

     We, the Geocomposite manufacturer, hereby certify the following for the material delievered to the above 
referenced project  :

                                                                                                                                                                   

Roll 
Geocomposite 
Roll Number

Geonet Roll 
Number

Geocomposite 
Transmissivity* 

(m2/sec)

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.03 and a confining pressure of 7200 psf 
between ottawa sand & liner after 100 hours.

 571  Industrial Parkway, Commerce, GA 30529    Phone: 706-336-7000     Fax: 706-336-7007     Email: skaps@skaps.com



Product :
Project  :

304710217 - N GPLX76646 0.9555
304710218 - N GPLX76646 0.9555
304710219 - N GPLX76646 0.9555
304710220 - N GPLX76646 0.9555
304710221 - N GPLX76646 0.9555
304710222 - N GPLX76646 0.9555
304710223 - N GPLX76646 0.9555
304710224 - N GPLX76646 0.9555
304710225 - N GPLX76646 0.9552 0.330 309 2.59 106
304710226 - N GPLX76646 0.9552
304710227 - N GPLX76646 0.9552
304710228 - N GPLX76646 0.9552
304710229 - N GPLX76646 0.9552
304710230 - N GPLX76646 0.9552
304710231 - N GPLX76646 0.9552

Transmissivity  
(m2/sec)        

     We, the Geonet Manufacturer, hereby ceritify the following for the material sent to the above referenced 
project :

TN300-2-8
Duke Energy Allen Steam, NC

Engineered Synthetic
Products, Inc.

Geonet Roll 
Number

Resin Lot 
Number

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)      

Geonet 
Density 
(gm/cc)

Carbon Black  
(%)         

Tensile 
Strength 

(MD) 
(lb/in)     

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Client: Job # 3047
Project: Duke Energy Allen Steam, NC
Product: TN300-2-8

Test Configuration:

Normal Load: 7200 psf
Gradient: 0.03 ft
Seating Time: 100 hours
Flow Direction: MD

Test Results:

304710001
304710190

Transmissivity, m2/sec
100 hours

ASTM D 4716

1.26 x 10-3

Plastic Fusion Fabricators, Inc.

Test Information:

Boundary Conditions:
Ottawa Sand                           
Geocomposite                          
Liner

Roll No. Pressure (psf)

1.38 x 10-37200 0.03

Gradient, ft

 571  Industrial Parkway, Commerce, GA 30529   Phone: 706-336-7000    Fax: 706-336-7007    Email: skaps@skaps.com



Customer Name :
Project Name :
Geocomposite Manufacturer :
Geocomposite Production Plant :
Geocomposite Brand Name :

Density ASTM D 1505 gm/cc 0.951 0.950
Melt Flow Index ASTM D 1238(a) gm/10 min 0.12 0.14

Density ASTM D 1505 gm/cc 0.953 0.951
Melt Flow Index ASTM D 1238(a) gm/10 min 0.07 0.10

(a) Condition 190/2.16
* Data from SKAPS Quality Control

Property Test Method

     We, the Geonet Manufacturer, hereby certify the following for the material delivered to the above referenced project:

Resin      
Supplier     

Value

Tested     
Value*

Units
Resin Lot 
Number

Resin Brand 
Name

Resin Supplier
Resin 

Production 
Plant

Commerce, GA
TN300-2-8

POLYETHYLENE RESIN CERTIFICATION

Plastic Fusion Fabricators, Inc.
Duke Energy Allen Steam, NC
SKAPS Industries

GPLX76646
HDPEFormosa, TXMatrix Polymers

UTCX54535

 571  Industrial Parkway, Commerce, GA 30529            Phone: 706-336-7000             Fax:  706-336-7007             Email: skaps@skaps.com



Engineered Synthetic
                                Products, Inc.

Product :
Project  :

3047.09 8.19 230 233 130 80 0.44
3047.24 8.58 226 236 139 80 0.44
3047.25 8.31 231 234 139 80 0.44
3047.06 8.19 230 233 130 80 0.44
3047.27 8.31 231 234 139 80 0.44
3047.08 8.19 230 233 130 80 0.44
3047.52 8.53 235 244 135 80 0.43
3047.31 8.44 233 241 131 80 0.44
3047.44 8.50 227 235 137 80 0.44
3047.34 8.44 233 241 131 80 0.44
3047.63 8.60 230 238 140 80 0.43
3047.55 8.24 225 233 135 80 0.43
3047.73 8.57 228 230 138 80 0.43
3047.70 8.57 228 230 138 80 0.43

                                                                                                            

304710001

GEOCOMP 
ROLL#

FABRIC 
ROLL#

PUNCTURE 
lbs.

PERM-
ABL 

cm/sec

AOS     
us sieve

XMD 
TENSILE 

lbs.

304710175

304710035

304710070

304710105

304710140

304710210

                                                                                                            

     We, the Geocomposite Manufacturer, hereby certify the following for the material 
delivered to the above referenced project :

MD 
TENSILE 

lbs.

TN300-2-8
Duke Energy Allen Steam, NC

WEIGHT 
oz/sq yd

 571  Industrial Parkway, Commerce, GA 30529            Phone: 706-336-7000             Fax:  706-336-7007             Email: skaps@skaps.com



 

 
 
 
 
 
 
LCS Geocomposite Drainage Layer 
Conformance Test Results 



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Cedric Ruhl <= Same
S & ME
9751 Southern Pine Boulevard
Charlotte, NC 28273

email: cruhl@smeinc.com
cc email: kdaly@smeinc.com
cc email: kbaucom@smeinc.com

Dear Mr. Ruhl:

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: Allen Steam Station RAB Ash Landfill

TRI Job Reference Number: E2324-16-01

Material(s) Tested: 7 SKAPS TN300-2-8 Double Sided Geocomposite(s)

Test(s) Requested: Transmissivity (ASTM D 4716) - GC
Peel Strength (D7005) - GC
Thickness (ASTM D 5199) - GN
Density (ASTM D 1505) - GN

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

Sincerely,

Dr. Mansukh Patel
Sr. Laboratory Coordinator
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

January 7, 2009

page 1 of 8
GeosyntheticTesting.com

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



TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710004
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 561 558 587
Time (s) 35.09 35.00 36.04
Flow Rate (GPM/ft width) 0.25 0.25 0.26 0.25 0.00
Transmissivity (m^2/s) 1.75E-03 1.74E-03 1.78E-03 1.76E-03 2.05E-05 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 6.3 8.7 8.1 11.9 11.2 9.2 2.3 1.0 min
A - MD Average Peel Strength (g/in) 2860 3950 3677 5403 5085 4195 1044

B - MD Average Peel Strength (ppi) 5.0 6.4 3.8 5.2 7.2 5.5 1.3 1.0 min
B - MD Average Peel Strength (g/in) 2270 2906 1725 2361 3269 2506 597

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 313 313 322 337 333 339 325 349 304 300 324 16 270 min
300 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.949 0.949 0.949 0.949 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1

100

20.0
1.000

Plate
Site
Soil

DS Txt GM
Plate

DS GC

Inflow Outflow

page 2 of 8
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710043
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 682 686 684
Time (s) 29.95 30.01 30.00
Flow Rate (GPM/ft width) 0.36 0.36 0.36 0.36 0.00
Transmissivity (m^2/s) 2.49E-03 2.50E-03 2.49E-03 2.49E-03 4.89E-06 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 10.6 4.2 10.5 6.4 4.9 7.3 3.1 1.0 min
A - MD Average Peel Strength (g/in) 4812 1907 4767 2906 2225 3323 1387

B - MD Average Peel Strength (ppi) 7.0 4.6 5.6 6.5 4.4 5.6 1.1 1.0 min
B - MD Average Peel Strength (g/in) 3178 2088 2542 2951 1998 2551 518

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 319 308 343 331 336 340 322 323 321 329 327 11 270 min
308 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.949 0.949 0.950 0.949 0.001 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710084
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 629 631 631
Time (s) 30.09 30.13 30.09
Flow Rate (GPM/ft width) 0.33 0.33 0.33 0.33 0.00
Transmissivity (m^2/s) 2.29E-03 2.29E-03 2.29E-03 2.29E-03 3.65E-06 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 3.5 6.4 11.3 7.6 5.1 6.8 3.0 1.0 min
A - MD Average Peel Strength (g/in) 1589 2906 5130 3450 2315 3078 1340

B - MD Average Peel Strength (ppi) 2.5 4.1 5.9 6.0 4.0 4.5 1.5 1.0 min
B - MD Average Peel Strength (g/in) 1135 1861 2679 2724 1816 2043 666

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 332 337 333 341 330 311 311 304 316 339 325 14 270 min
304 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.950 0.950 0.950 0.950 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
Test Width (in)

Specimen 1
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710119
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 799 809 801
Time (s) 24.07 24.26 24.09
Flow Rate (GPM/ft width) 0.53 0.53 0.53 0.53 0.00
Transmissivity (m^2/s) 3.63E-03 3.65E-03 3.64E-03 3.64E-03 8.43E-06 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 5.8 6.9 8.4 7.3 7.4 7.2 0.9 1.0 min
A - MD Average Peel Strength (g/in) 2633 3133 3814 3314 3360 3251 427

B - MD Average Peel Strength (ppi) 4.2 4.0 5.6 4.6 7.0 5.1 1.2 1.0 min
B - MD Average Peel Strength (g/in) 1907 1816 2542 2088 3178 2306 562

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 312 350 334 335 326 334 337 336 336 326 333 10 270 min
312 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.951 0.951 0.951 0.951 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710151
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 675 675 672
Time (s) 30.10 30.09 30.00
Flow Rate (GPM/ft width) 0.36 0.36 0.36 0.36 0.00
Transmissivity (m^2/s) 2.45E-03 2.45E-03 2.45E-03 2.45E-03 1.87E-06 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 5.1 7.0 8.0 6.3 3.7 6.0 1.7 1.0 min
A - MD Average Peel Strength (g/in) 2315 3178 3632 2860 1680 2733 759

B - MD Average Peel Strength (ppi) 3.2 3.7 6.0 3.3 7.5 4.7 1.9 1.0 min
B - MD Average Peel Strength (g/in) 1453 1680 2724 1498 3405 2152 871

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 329 338 334 333 333 326 301 305 334 340 327 13 270 min
301 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.951 0.951 0.951 0.951 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill

Test Length (in)
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710192
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 701 699 702
Time (s) 30.06 30.03 30.06
Flow Rate (GPM/ft width) 0.37 0.37 0.37 0.37 0.00
Transmissivity (m^2/s) 2.55E-03 2.55E-03 2.55E-03 2.55E-03 4.20E-06 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 5.7 8.3 4.0 6.4 6.8 6.2 1.6 1.0 min
A - MD Average Peel Strength (g/in) 2588 3768 1816 2906 3087 2833 714

B - MD Average Peel Strength (ppi) 3.8 8.3 6.6 2.9 4.7 5.3 2.2 1.0 min
B - MD Average Peel Strength (g/in) 1725 3768 2996 1317 2134 2388 991

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 311 301 313 322 316 318 340 332 343 324 322 13 270 min
301 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.951 0.951 0.951 0.951 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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.

GEOCOMPOSITE TEST RESULTS
TRI Client: S & ME

Project: Allen Steam Station RAB Ash Landfill
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TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS TN300-2-8 Double Sided Geocomposite
Sample Identification: 304710225
TRI Log #: E2324-16-01

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction
Normal Load (psf): 7,200
Hydraulic Gradient: 0.03

12
12

Plate / Site Soil / Sample / 60 mil MS HDPE GM / Plate

Seat Time
(hours)

Volume (cc) 599 907 598
Time (s) 30.06 45.51 30.09
Flow Rate (GPM/ft width) 0.32 0.32 0.32 0.32 0.00
Transmissivity (m^2/s) 2.18E-03 2.18E-03 2.17E-03 2.18E-03 3.45E-06 1.0E-03 min
Test Temp (C)
Temp. Corr. Factor

Peel Strength (D7005)

A - MD Average Peel Strength (ppi) 7.0 6.5 8.2 6.0 10.0 7.5 1.6 1.0 min
A - MD Average Peel Strength (g/in) 3178 2951 3723 2724 4540 3423 726

B - MD Average Peel Strength (ppi) 5.7 6.4 6.4 4.1 8.8 6.3 1.7 1.0 min
B - MD Average Peel Strength (g/in) 2588 2906 2906 1861 3995 2851 769

Note: A and B represent a randomly assigned top and bottom of the sample

Thickness (ASTM D 5199) Geonet Component

Thickness (mils) 312 302 336 314 304 301 312 303 312 321 312 11 270 min
301 << min

Density (ASTM D 1505) Geonet Component

Density (g/cm3) 0.949 0.949 0.949 0.949 0.000 0.94 min

MD Machine Direction TD Transverse Direction

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 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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Construction Photographs 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 1 of 9 
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Location / Orientation Top of dike facing northwest towards Test Fill study 

Test Fill study consisted of approximately 20 feet of fill at 3H:1V slopes Remarks 
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Location / Orientation Top of structural fill facing southeast towards Cell 1 

Cell 1 subgrade construction; wet ash comes from ash ponds south of Cell 1 Remarks 

 

 
 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 2 of 9 
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Location / Orientation Top of structural fill facing southeast towards Cell 1 

Cell 1 subgrade construction; fill height increasing Remarks 
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Location / Orientation Top of structural fill facing southeast towards Cell 1 

Ash placement prior to lift construction in northern part of Cell 1; compaction just 
south of loose lifts 

Remarks 

 

 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 3 of 9 
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Location / Orientation Sediment basin south and extending east of Cell 1 facing west 

During construction; structural fill placed over retired ash basin Remarks 
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Location / Orientation Top of structural fill facing east towards Cell 1 

Cell 1 subgrade construction; fill height increasing (almost height of test fill) Remarks 

 

 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 4 of 9 
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Location / Orientation Top of structural fill facing southeast towards Cell 1 

Cell 1 subgrade construction; fill height increasing (nearly completed) Remarks 
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Location / Orientation Top of structural fill facing east towards Cell 1 

Western structural fill berm and fine grading of ash subgrade Remarks 

 

 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 5 of 9 
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Location / Orientation From the south of the retired ash basin facing northwest towards Cell 1 

Southern structural fill berm and fine grading of ash subgrade in leachate 
collection/detection corridor 

Remarks 
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Location / Orientation Southeast quadrant of Cell 1 facing southeast 

Hauling and unloading first lift of compacted soil liner placed upon ash subgrade 
prior to moisture conditioning and compaction 

Remarks 

 

 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 6 of 9 
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Location / Orientation Southeast quadrant of Cell 1 facing southeast 

Spreading first lift of compacted soil liner placed upon ash subgrade prior to 
moisture conditioning and compaction 

Remarks 
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Location / Orientation Northeast quadrant of Cell 1 facing southwest 

Kneading compaction of soil liner by sheep’s foot roller Remarks 

 

 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 7 of 9 
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Location / Orientation Northeast quadrant of Cell 1 facing east 

Moisture conditioning of compacted soil liner by water truck Remarks 
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Location / Orientation Northeast quadrant of Cell 1 facing southeast 

Compaction of soil liner by smooth drum roller following behind sheep’s foot roller 
and conditioning operations 

Remarks 

 

 
 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 9751 Southern Pine Blvd. 

Charlotte, NC 28273 Sheet 8 of 9 
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Location / Orientation East of center corridor facing west 

Compacted soil liner in place to western slope of center leachate 
collection/detection corridor with western lateral graded in 

Remarks 
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Location / Orientation Northeast quadrant of Cell 1 facing west 

Compacted soil liner in place and smooth drum rolled in eastern side of Cell 1 Remarks 

and grading and moisture conditioning of compacted soil liner in western side 

 



 Allen Steam Station RAB Ash Landfill 
Cell 1 Liner System Earthworks Construction 
Project #: 1356-06-825 Ph. 9 
Sheet 9 of 9 

9751 Southern Pine Blvd. 
Charlotte, NC 28273 
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Location / Orientation Northeast quadrant of Cell 1 facing southwest 

Compacted soil liner being smooth drum rolled in eastern side of Cell 1 Remarks 

and grading and moisture conditioning of compacted soil liner in western side 

 



 

 
 
 
 
 
 
Field Reports 

































































































































































































































































































































































































































































































 

 
 
 
 
 
 
Meeting Minutes 



 
 
 

Plant Allen RAB Ash Landfill – Cell 1 Construction 
Pre-Construction Meeting - Agenda 

 
 

Date of Meeting:  Friday October 23, 2008 
Time of Meeting:  9 AM 

 
 

 
1. Level I Safety Assessment and Sign-in 

 
2. Introduction/Designation of Responsible Personnel 

 
• Owner and Designee 
• Contractor 
• Design Engineer/Construction Quality Assurance  
• Regulators/Inspectors 

 
3. Health and Safety, Environmental 

 
• Safe Work Practices 
• Procedures / Incident Reporting 
• Safety Meeting 
• First Aid 
• Site Assembly / Excavation 
• Spill Reporting 
• Preparation of Job Hazard Analysis 

 
4. Schedule 

 
• General Phase I  Schedule: Cell 1 & Cell 2 
• Cell 1 Critical Work Sequences 
• Progress Meetings/Reporting 
• Permit to Operate application process and schedule 

 
5. CQA 

 
• Earthworks 

i. Structural fill 
ii. Compacted soil liner 

1 



Plant Allen RAB Ash Landfill  Pre-Construction Meeting Agenda  
Cell 1 Construction  October 24, 2008 

 
 

 2 

• Geosynthetics 
i. Interface shear strength testing 
ii. Conformance testing 

• Certification report 
 

 
6. Record Drawings 

 
• Review Section 014000 Part 1.4 C 

 
 

7. Erosion and Sediment Control 
 

• E&SC Permit in place 
• Observation responsibility 
• Land Quality Section site visits 

 
8. Other Items 

 
• Future NCDENR SWS meetings/visits 
• .1700 Rule clarification for subgrade fill 
• Test fill report 

 
 
*A discussion item summary was not prepared for this meeting. 



 

MEMORANDUM 
 
TO: Meeting Attendees 
CC: None 
FROM: Kyle Baucom, Ken Daly 
DATE: January 21, 2009 
SUBJECT: January 12, 2009 Meeting Summary 

Plant Allen Retired Ash Basin (RAB) Ash Landfill – Phase I Construction 
Belmont, North Carolina 

 
 

 

PRINCIPAL ATTENDEES 
Duke Energy:    Ted Manes      
   
Earnhardt Grading:   Mark LeGrand 
 
Ash Basics Company (ABC):  Cavin Bryant   
 
Crowder Construction:  Sandy Brown  
     Brad Hughey 
 
S&ME, Inc.:    Ken Daly 
     Kyle Baucom 
     Jimmy Addis     
 
This discussion item summary is intended to provide a general summary of the subject 
meeting and to document decisions and action items.  This discussion item summary is 
based on the notes and memory of the authors.  This is not intended to be a rigorous and 
complete record of the meeting. 

DISCUSSION ITEM SUMMARY: 

1. Level 1 Safety/ Introduction: 
The meeting began at approximately 10:00 A.M. 
 
Ted Manes began the meeting by discussing the topic of safety and pointing out that 
the main safety concern is heavy construction traffic throughout the site.  He 
explained that this issue will become more of a concern towards the end of the month 
when Allen Steam Station will undergo an outage.  He cautioned meeting attendees of 
increased traffic (primarily in the morning and evening) as a result of this outage.  



January 12, 2009 Meeting Summary S&ME Project No. 1356-06-825 
Plant Allen RAB Ash Landfill – Phase I Construction  January 21, 2009 
Belmont, North Carolina   
 

Another traffic issue discussed was the cross traffic between Earnhardt Grading and 
Ash Basics Company.  Ted explained that everyone must be critically aware of this 
cross traffic when storm drain line excavation occurs (per Notice of Change No. 2 at 
the southwest corer of the retired ash basin).  The resulting open trenches must be 
clearly marked to distinguish their locations, especially for excavations left open after 
work hours. 
1.1 Ken Daly stated that he would like S&ME on-site personnel to sign-in, attend 

tailgate safety meetings, and review the job safety analyses (JSAs) for Earnhardt 
Grading. 

1.2 Ted Manes emphasized the need to staying in close proximity of your vehicle 
when exiting the vehicle in the active construction area.  He also distinguished 
where hard hats are necessary.  Hard hats are not required around the 
construction trailers.  However, they are required in the landfill construction area. 

 
2. Entrance Facility/Access Road Construction: 

2.1 Mark LeGrand stated that construction at the entrance facility should start at the 
end of this week. 

2.2 The group discussed earthwork/grading at the access road to the existing 
structural fill.  It was identified that earthwork/grading in the structural fill area 
would likely encounter ash at proposed grades.  Ted Manes and Ken Daly agreed 
that over excavation of the ash of 2 feet and backfill of with engineer fill will be 
required. 

2.3 Cavin Bryant explained that ABC could access the rear entrance off of Wildlife 
Road while this construction at the entrance facility was taking place. 

2.4 Meeting attendees then discussed the drainage issues at the access road.  Ted 
Manes asked if the junction box needed to be installed.  He asked if the pipe 
could be extended from Drop Inlet 2.  Ken Daly agreed that this could be done, 
and Mark LeGrand stated that fabrication of this junction box could be halted.  
Meeting attendees also agreed that the Drop Inlet 1 location would be field 
verified to fit with the existing concrete ditch.   

2.5 Aggregate base course and geotextile for the slope access road construction was 
discussed.  Ken Daly questioned who is responsible for constructing the 
aggregate base course.  It was agreed upon that Earnhardt would build this, and 
Ken explained that S&ME would verify if the aggregate base course included a 
geotextile beneath it. 

2.6 Meeting attendees agreed on a target date of end of construction at the entrance 
facility/access road to be the end of February, so that seed could be planted by 
March. 

2.7 Mark LeGrand asked about the subgrade in the scale pad area.  Ken Daly 
explained that the intent was to grade up to subgrade elevations.  Ted Manes 
explained that it may be beneficial to add a few inches to the subgrade and scrape 
off the additional soil later.  Mark agreed that the subgrade could be finished 0.2-
0.3 feet high (above design grades). 

2 



January 12, 2009 Meeting Summary S&ME Project No. 1356-06-825 
Plant Allen RAB Ash Landfill – Phase I Construction  January 21, 2009 
Belmont, North Carolina   
 

2.8 It was agreed that the existing guardrails along Plant Allen Road (base of the 
access road) will be removed prior to construction, and flared sections will be 
added on either side of the entrance. 

 
3. Cell 1 Subgrade Construction: 

3.1 Cavin Bryant estimated that ABC is placing approximately 2,000-3,000 cubic 
yards a day with about 9 to 11 cubic yards per truck.  With approximately 24,000 
cubic yards left to haul, he stated that January 20th is the target date for 
completion of the rough subgrade, weather permitting. 

3.2 Meeting attendees agreed that Earnhardt will take over the final subgrade around 
this date with survey verification of the rough subgrade before the final subgrade 
construction begins.  Ted Manes requested that subgrade as-built be scheduled 
for this time. 

3.3 Ted Manes requested that Earnhardt grading provide ABC assistance with grade 
staking considering they have GPS surveying capabilities.  Mark LeGrand agreed 
that Earnhardt can provide this support. 

3.4 Meeting attendees from Crowder Construction exited at this point in the meeting. 
 
4. Pipe Abandonment/Cell 1 Construction Access: 

4.1 Cavin Bryant brought up the issue of abandoning the existing 24 inch pipe 
underlying the existing road and how this will affect the access to haul to Cell 1. 

4.2 The group discussed and it was agreed that access would be coordinated between 
ABC and Earnhardt. 

4.3 The issue of access to Cell 1 during construction in this area was raised.  Ted 
Manes raised the concern to address Cell 1 access for landfill operations.  
Meeting attendees discussed and generally agreed to access Cell 1 from the 
northeast corner by building up an access from the existing road (Ash Boulevard) 
to Cell 1 with 3H:1V side slopes  Ted Manes requested that S&ME prepare a 
grading plan for the Cell 1 access road.   

 
5. E&SC and Stormwater Management: 

5.1 Mark LeGrand explained that the sediment basin filled up with stormwater 
because of a defective skimmer.  However, a new skimmer was installed and the 
sediment basin drained down over the weekend. 

5.2 Ted Manes addressed drainage issues during construction from the top of Cell 1.  
Meeting attendees agreed that from the drawings the southwest corner will act as 
the sump for drainage.  Ted asked if temporary pumps should be installed during 
construction to remove stormwater.  Jimmy Addis suggested that a stretch of the 
berm on the south side of Cell 1 could be left open to allow for drainage straight 
to the sediment basin during construction. 

5.3 Ken Daly addressed a few E&SC issues.  He explained that there are some 
locations where wattles will need to be installed on perimeter berm slopes.  He 
also identified that there is exposed geotextile on the western end of the sediment 
basin explaining that new rip rap should be placed to supplement the existing 
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conditions.  Mr. Daly also believed that E&SC plan requires baffles in the 
sediment basin.  He stated that S&ME would verify the most up to date E&SC 
plan to confirm these E&SC measures should be in place. 

5.4 Temporary vs. permanent vegetation and the timeframe for vegetation was 
discussed.  Ted Manes agreed that seeding should progress consistent with the 
E&SC plan.  

5.5 Ken Daly asked to clarify who is responsible for completing the weekly E&SC 
inspections.  Parties agreed that Earnhardt will take the lead for inspections with 
audits by S&ME. 

 
6. Compacted Soil Liner Test Pad: 

6.1 Ken Daly presented and explained test results for the compacted soil liner test 
pad.  He explained that test results for a sample of the first lift (of three) had a 
permeability of 1.80 x 10-4 cm/sec and did not pass permeability requirements (of 
1 x 10-5 cm/sec)  He noted that a retest had a permeability of 1.87 x 10-5 cm/sec, 
which was close but did not pass the permeability requirements.  He explained 
that test results indicated the moisture content was below the project requirement 
of 2 to 5 % wet of optimum moisture content.  In addition, he noted that the lab 
reported the first lift sample tested exhibited signs of sample disturbance and it 
was believed this contributed to the failing test results.  The second and third lifts 
met permeability requirements with permeabilities on the order of 5.35 x 10-6 
cm/sec, but were also on the dry side of the compaction moisture criteria.  He 
explained that samples were collected as the lifts were constructed and that 
construction of overlying lifts may have improved the condition of the first lift.  
Ken noted that one option was to collect an 18” long Shelby tube sample and 
retest the first lift.  If this retest passed permeability requirements, then the test 
pad could be accepted and remain in place. 

6.2 Mark LeGrand requested that the first lift be retested for permeability. 
6.3 Ken Daly also noted that two permeability test results on samples remolded to 

the project requirements (95 percent of the standard proctor maximum dry 
density and 2 percent wet of the optimum moisture content) indicated 
permeabilities of about 3.51 x 10-6 cm/sec.  He mentioned that he felt that based 
upon these laboratory test results, with the proper compaction and moisture 
conditioning, permeability requirements would be met for the compacted soil 
liner. 

6.4 Mark LeGrand explained that in the compacted soil liner construction, the entire 
first lift would be constructed, followed by the entire second lift, followed by the 
entire third lift.   

6.5 Ken Daly emphasized the importance of reaching the specified moisture and 
compaction criteria to reach target permeabilities.  Jimmy Addis stated he 
believed that moisture conditioning (adding water) and discing would be required 
to achieve this.  The group discussed the potential to mingle subgrade ash with 
the soil liner first lift.  It was agreed that the rough subgrade would be 
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constructed a couple inches short of the proposed rough subgrade elevations to 
allow for discing without mixing in ash. 

6.6 Ted Manes noted that NCDENR representatives had requested a site visit before 
liner system construction started.  Ken Daly will touch base with Andy Tinsley 
(of Duke Energy) to make confirm this with NCDENR. 

 
7. Settlement Plate Abandonment: 

7.1 Ted Manes explained that the three existing settlement plates in Cell 1 should be 
abandoned.  He explained that the extension from each settlement plate rod 
should be removed to below liner system elevations to prevent puncture. 

7.2 Ken Daly agreed to abandonment so far as a final survey was performed on the 
settlement plates. 

 
8. Cell 2 Construction: 

8.1 Ted Manes explained that he would like to begin placing dry ash for subgrade fill 
in Cell 2 as well as placing structural fill on the southern and eastern perimeters 
of Cell 2. 

8.2 Ted requested that S&ME develop a grading plan for a sliver fill placement of an 
ash subgrade fill with a 12-foot wide top width.  The intent being that Earnhard 
construction could continue soil structural fill for the Cell 2 perimeter berms. 
Ken Daly agreed that S&ME would develop this grading plan. 

 
9. Arch Bridge Construction: 

9.1 Ken Daly summarized the expectations of S&ME during bridge construction.  
These included performing DCP tests after foundation excavation to verify 
bearing capacity as well as monitoring concrete placement. 

9.2 Ken Daly noted that the design loading was a gross vehicle weight of 68,000 
pounds based on information provided by operators and Duke’s Marshall Steam 
Station.  Ted asked that S&ME provide the design traffic load capacity of the 
arch bridge for placing signs indicating the maximum operating vehicle weight.  
He also asked if S&ME provide this information on the project drawings. 

9.3 Ted requested that either side of the bridge be barricaded during construction to 
prevent an overloaded vehicle from crossing. 

 
10. Geosynthetics: 

10.1 Ken Daly addressed that the geosynthetics need to be properly protected and 
covered.  This primarily applies to the GCL so as to prevent hydration of the 
bentonite. 

10.2 Jimmy Addis asked Mark LeGrand if S&ME could get copies of geosynthetics 
shipments Bills of Lading.  Mark LeGrand agreed.  

 
11. Schedule: 

11.1 Schedule items were discussed throughout the meeting and are summarized in 
general as follows. 

5 



January 12, 2009 Meeting Summary S&ME Project No. 1356-06-825 
Plant Allen RAB Ash Landfill – Phase I Construction  January 21, 2009 
Belmont, North Carolina   
 

6 

11.2 Calvin Bryant explained that the rough subgrade should be completed by 
January 20th. 

11.3 With rough subgrade completed by January 20th, placement of the compacted 
soil liner should begin at the end of January. 

11.4 Following compacted soil liner placement, geosynthetics installation should 
take place during March and April. 

11.5 Based on discussion with Earnhardt Grading, Ted Manes established the end of 
February as a target date for completing entrance facility/access road 
construction. 

11.6 Ted Manes established March as a target date for planting seed. 
 

The meeting adjourned by consensus at approximately 12:05 P.M.  A meeting date was 
scheduled for January 26, 2009 at 10:00 A.M. at the Duke Office Trailer at Allen Steam 
Station. 
 
Following the progress meeting, Ted and S&ME meeting attendees reviewed existing 
conditions in the area of the access road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

MEMORANDUM 
 
TO: Meeting Attendees 
CC: None 
FROM: Kyle Baucom, Ken Daly 
DATE: January 29, 2009 
SUBJECT: January 22, 2009 Meeting Summary 

Plant Allen Retired Ash Basin (RAB) Ash Landfill – Phase I Construction 
Belmont, North Carolina 

 
 

 

PRINCIPAL ATTENDEES 
Duke Energy:    Ted Manes 
     Chris Ussery      
   
Earnhardt Grading:   Dennis Fultz  

Mark LeGrand 
     Nick Linderman 
 
Ash Basics Company (ABC):  Cavin Bryant 
     Dean Johnston   
 
S&ME, Inc.:    Ken Daly 
     Kyle Baucom     
 
This discussion item summary is intended to provide a general summary of the subject 
meeting and to document decisions and action items.  This discussion item summary is 
based on the notes and memory of the authors.  This is not intended to be a rigorous and 
complete record of the meeting. 

DISCUSSION ITEM SUMMARY: 

• The progress meeting began at approximately 10:00 A.M. 
• Dennis Fultz and Mark LeGrand raised the question of grading in the compacted 

soil liner in the areas around the laterals and corridors.  All parties agreed that as 
long as the 18” thickness of the compacted soil liner could be verified, these areas 
could be bowled in rather than using a 2H:1V slope as specified in Detail 22 on 
Sheet D6.   

• Dennis Fultz and Mark LeGrand also raised the question about stone placement in 
the corridors.  Ken Daly explained that from the Pine Hall Road Landfill closure 
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they were able to run small equipment on the geomembrane and geocomposite.  
He also suggested that it may be beneficial to lay a strip of sacrificial geosynthetic 
down the length of the corridor to help cushion the equipment and prevent 
damage to any of the geosynthetics. 

• All parties agreed that Donnie Lawrence and Associates will be responsible for 
the necessary as-built surveys.  Ken Daly also addressed that the contractor is 
responsible for day to day repair locations on the geomembrane. 

• All parties also agreed that since Earnhardt would construct a thicker (8 – 12”) 
first lift on the compacted soil liner, and ABC would now bring the final rough 
subgrade up to the specified elevations instead of 2” short as specified from the 
previous meeting.  Ken Daly also informed the present parties that he would like 
to perform an additional undisturbed permeability test on the first lift of the 
second 18” long Shelby tube sample from the compacted soil liner test pad to 
reconfirm that the specified permeability was met. 

• Mark LeGrand asked if both the primary and secondary liner systems could be 
trenched in the same anchor trench instead of separate trenches as specified in 
Detail 3 on Sheet D1. 

• Ted Manes asked if the existing 18” CMP could be field fit into Drop Inlet 2. 
• Mark LeGrand and Ted Manes asked if they could proofroll in areas where 95% 

of standard proctor maximum dry density needed to be achieved.  Ken Daly stated 
that this issue will be evaluated, and he restated that there still needs to be a 2-foot 
cover over areas with ash. 

• Ted Manes and Ken Daly discussed that subgrade fill is to be used within the 
limit of waste, while structural fill is to be used outside the limit of waste, per 
Detail 1 on Sheet D1. 

• All parties agreed on a target date of Wednesday, January 28, 2009, weather 
permitting, for the final survey on the rough subgrade with tolerances to be 
determined.  Ted Manes also requested a survey on the south and east perimeters 
of Cell 2 to a quantity estimate.   

• Construction on the entrance facility was scheduled to begin towards the end of 
the week.  All parties agreed that the centerline of the proposed access road would 
be field fit to maintain an adequate 4-foot thick cover over the existing HDPE 
pipe. 

• The meeting adjourned by consensus at approximately 11:50 A.M. 



 

MEMORANDUM 
 
TO: Meeting Attendees 
CC: None 
FROM: Kyle Baucom, Ken Daly 
DATE: March 6, 2009 
SUBJECT: February 4, 2009 Meeting Summary 

Plant Allen Retired Ash Basin (RAB) Ash Landfill – Phase I Construction 
Belmont, North Carolina 

 
 

 

PRINCIPAL ATTENDEES 
Crowder Construction:  Alan Baynard 
     Sandy Brown 
     Brad Hughey 
 
Duke Energy:    Dennis Hiott 

Ted Manes 
     Jeff Newell      
   
Earnhardt Grading:   Dennis Foltz  

Mark LeGrand 
     Nick Linderman 
 
S&ME, Inc.:    Ken Daly 
     Kyle Baucom     
 
This discussion item summary is intended to provide a general summary of the subject 
meeting and to document decisions and action items.  This discussion item summary is 
based on the notes and memory of the authors.  This is not intended to be a rigorous and 
complete record of the meeting. 

DISCUSSION ITEM SUMMARY: 
The progress meeting began at approximately 9:00 A.M.  The main subject of this 
progress meeting was scheduling of Cell 1, electrical-mechanical, and Cell 2 
construction.  Ted Manes reviewed the schedule for these three construction activities. 
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Cell 1 Construction Schedule 

• Entrance Facility – finish rough grade with subgrade and aggregate base course 
(ABC) in place by February 13th. 

• Entrance Facility – to be seeded by February 20th. 
• Structural Fill – Earnhardt Grading to finish by March 2nd. 
• Final Subgrade – Earnhardt Grading to complete between March 2nd and March 

9th. 
• Compacted Soil Liner – Earnhardt Grading to construct between March 9th and 

March 23rd. 
• Geosynthetics Pre-Installation Meeting – to meet around March 9th. 
• Geosynthetic Liners – Plastic Fusion to install between March 23rd and May 23rd. 
• Protective Cover – Earnhardt Grading to construct between May 23rd and June 

12th. 
• CQA Paperwork - S&ME to complete Part 1 (through geosynthetic installation) 

between May 23rd and June 5th. 
• CQA Paperwork – S&ME to complete Part 2 (protective cover CQA) between 

June 12th and June 19th. 
• Review – NCDENR to review between June 5th and July 19th. 

 
Electrical-Mechanical Construction Schedule 

• The following schedule is the general process of construction.  Crowder 
Construction to develop more detailed schedule later. 

• Access Road – Crowder Construction to pave the access road between March 1st 
and March 15th.  Crowder Construction to pave intersection of access road and 
existing haul road between March 23rd and April 1st so that dry ash hauling from 
silos can begin on April 1st. 

• Entrance Facility – Crowder Construction to pour concrete slabs. 
• Entrance Facility – Crowder Construction to install truck scale to be provided by 

Duke Energy and wheel wash system provided by Crowder Construction. 
• Electrical – Crowder Construction to work in duct bank and transformer area. 
• Electrical – Crowder Construction to work in landfill area from March 23rd to 

May 23rd. 
• Mechanical – Crowder Construction to install force main. 
• Mechanical – Crowder Construction to install pipe pumps. 
• Mechanical – Crowder Construction to work in entrance facility from March 23rd 

to May 1st. 
• Mechanical – Crowder Construction to set pumps and have pumps working 

between April 17th and May 1st. 
• Civil – Crowder Construction to install scale pad basin. 
• Civil – Crowder Construction to install pump retaining walls. 
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Other items discussed included: 

• Access ramp to be constructed from existing Ash Boulevard connecting to the 
northern slope of Cell 1 to provide construction access. 

• Crowder Construction will work around haul roads intersections during periods of 
no haul (ie. inclement weather, such as cold temperatures or rain). 

• Ted Manes emphasized erosion and sediment control (E&SC) as a major concern.  
E&SC measures and inspections need to be kept up.  Minimizing dust was 
another issue with E&SC. 

• S&ME will update electrical-mechanical drawings for Crowder Construction to 
include control points in the scale pad and control panel areas and to parallel 
water line to electrical line in the scale pad area. 

 

Meeting attendees took a break from 11:05 to 11:15 A.M. The progress meeting 
continued at 11:15 A.M. without attendees from Crowder Construction.  Ted Manes 
reviewed the schedule for Cell 2 construction activities. 

 

Cell 2 Construction Schedule 

• Subgrade – to be completed as early as August 1st and as late as September 1st 
depending on amount of ash that can be used for Cell 2 subgrade.  Assuming an 
August 1st subgrade completion date, the subsequent schedule is as follows. 

• Compacted Soil Liner – to be constructed between August 1st and August 22nd. 
• Geosynthetic Liners – to be installed between August 23rd and October 23rd. 
• Protective Cover – to be constructed between October 24th and November 14th. 
• E&SC Measures – half of Cell 2 to be seeded and other half of Cell 2 to be 

covered with sacrificial geomembrane. 
 

Other items discussed included: 

• S&ME will estimate quantity of subgrade to be placed in Cells 3 and 4.  Ken Daly 
to talk Chris Hallman and Andy Tinsley with NCDENR about their opinion on 
structural fill for Cells 3 and 4. 

• S&ME will evaluate the load capacity of the arch bridge with rigid pavement for 
future construction use. 

 

 
 



 

MEMORANDUM 
 
TO: Meeting Attendees 
CC: None 
FROM: Kyle Baucom, Ken Daly 
DATE: April 14, 2009 
SUBJECT: April 6, 2009 Meeting Summary 

Plant Allen Retired Ash Basin (RAB) Ash Landfill – Phase I 
Geosynthetics Pre-Construction 
Belmont, North Carolina 

 
 

PRINCIPAL ATTENDEES 
 
Crowder Construction:  Brad Hughey 
 
Duke Energy:    Ted Manes 
     Don Scruggs 
     Andy Tinsley      
   
Earnhardt Grading:   Dennis Foltz  

Mark LeGrand 
     Nick Linderman 
 
NCDENR:    Larry Frost 
 
Plastic Fusion:    Albert Corbitt 
 
S&ME, Inc.:    Ken Daly 
     Kyle Baucom 
     Cedric Ruhl     
 
 
This discussion item summary is intended to provide a general summary of the subject 
meeting and to document decisions and action items.  This discussion item summary is 
based on the notes and memory of the authors.  This is not intended to be a rigorous and 
complete record of the meeting. 
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DISCUSSION ITEM SUMMARY: 

1. Level I Safety Assessment 
 
The Phase I geosynthetics pre-construction meeting began at approximately 10:00 A.M. 
with a Level I safety assessment from Ted Manes.  He informed meeting attendees of 
construction activity taking place on site. 
 
2. Sign-In and Introduction/Designation of Responsible Personnel 
 
Following the safety assessment, meeting attendees introduced themselves and their 
respective company (see attached sign-in sheet for details). 
 
3. Environment, Health, and Safety 

3.1 Ted Manes explained the MICCS program and made all parties aware that any 
workers on site should go through the MICCS program as well as site specific 
safety training for Allen Steam Station. 

3.2 Ted Manes also explained that parking passes can be attained for those coming 
on site regularly.  He explained that company vehicles are permitted throughout 
the site, while personal vehicles are not.  Personal vehicles should be parked in 
designated areas. 

3.3 Meeting attendees discussed job hazard analyses (JHAs).  Ted Manes discussed 
that wet ash hauling from Pond 3 should begin shortly as well as dry ash hauling 
from the silos, which will result in cross traffic. 

3.4 Ted Manes explained that Crowder will be doing some work around the entrance 
facility and at some point will need to cross the roads to put the conduits in place. 

3.5 Ted Manes suggested weekly coordination meetings to review work activities for 
the week for each party. 

3.6 Mark LeGrand explained that Earnhardt Grading will still have heavy equipment 
running to continue with fine grading on the compacted soil liner. 

3.7 Albert Corbitt explained that Plastic Fusion will be running ATVs, but warned 
that their most significant hazard is wind getting underneath any geosynthetics. 

3.8 Ken Daly expressed interest for S&ME on site personnel to attend any safety 
meetings and sign daily JHAs for Earnhardt and Plastic Fusion. 

 
4. Schedule 

4.1 Mark LeGrand explained that Earnhardt Grading is in the process of fine grading 
the compacted soil liner, and that the plan is for Plastic Fusion to deploy 
geosynthetics as Earnhardt Grading is finishing fine grading with a start date as 
early as later in the week. 

4.2 Albert Corbitt explained that Plastic Fusion still needs to get their equipment and 
more people on site before they can begin deployment.  He also explained that 
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Plastic Fusion will plan on working six days a week at 9 to 10 hours a day 
(weather permitting) with one crew with a target of six weeks to complete 
geosynthetics installation. 

4.3 Dennis Foltz explained that Earnhardt Grading’s plan was to fine grade the 
eastern side of the main center corridor working their way south from the 
northeast corner and then fine grade with a similar plan on the western side. 

4.4 Albert Corbitt explained that Plastic Fusion can install approximately four acres 
of geosynthetics per day. 

 
5. Specification and CQA Plan Overview 

5.1 Ken Daly explained that Plastic Fusion should keep parallel documentation 
during geosynthetics installation with daily coordination between S&ME and 
Plastic Fusion on geosynthetics paperwork. 

5.2 Ken Daly explained that field density and moisture testing and laboratory 
permeability testing has met specification requirements and that testing 
frequencies are up to date for the quantity of material in place. 

5.3 Mark LeGrand explained that final topography for the compacted soil liner will 
be performed in sections as Earnhardt Grading is completing fine grading. 

5.4 Ken Daly explained that compacted soil liner thickness will be based on the 
elevation difference between subgrade and compacted soil liner survey points at 
corresponding northing/easting locations.   

5.5 Ken Daly summarized the expectations for the finished grade on the compacted 
soil liner explaining that it should be smoothly rolled with no significant ruts, 
cracks, or protrusions (ie. roots, rocks). 

5.6 Ken Daly explained that there is still some missing submittal information that 
S&ME would discuss with Earnhardt Grading at another time. 

5.7 Albert Corbitt explained that Plastic Fusion would perform two trial seams a day. 
5.8 Ken Daly reviewed CQA testing protocol and CQA form details.  Albert Corbitt 

and Ken Daly compared CQA field forms.  It was agreed that the field forms 
were similar and each company could use their individual field forms. 

5.9 Parties agreed that destructive testing would be performed at a frequency of 1 per 
500 feet of seam length on 4.5 feet long by 12-inch wide samples.  Destructive 
testing will be performed independently by Plastic Fusion and S&ME with one 
additional sample as an archive. 

5.10   Ken Daly reviewed the expectations for panel marking, which includes a panel 
identification number, seaming technician initials, date/time welded, machine 
number, testing technician initials, date/time of test, type of test (air or vacuum), 
and pass/fail result. 

5.11   Ken Daly explained that Earnhardt Grading is responsible for the as-built 
geomembrane record drawing, which includes: panel numbers, panel 
intersections, and destructive test locations. 

5.12   Ken Daly reviewed the different geocomposites for the LDS and LCS systems, 
and explained that the geocomposite must be installed in the same direction as 
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the slope direction for both geocomposite layers (ie. diagonal instead of north-
south or east-west directions).   

5.13   Ken Daly reviewed seaming and ballast loading of the sacrificial geomembrane.  
It was explained that seaming should follow manufacturer recommendations.  
Albert Corbitt suggested constructing an anchor trench for the sacrificial 
geomembrane to help prevent wind uplift. 

5.14   Ken Daly explained that all geosynthetics documentation must be complete 
before protective cover can be placed.  He also explained that this must be 
monitored during placement of protective cover to ensure no significant wrinkles 
of underlying geosynthetics. 

5.15   Ken Daly explained that all geosynthetics have met manufacturer’s quality 
control and conformance tests results and frequencies. 

5.16   Ken Daly reviewed drawing details to confirm that  geosynthetic installation 
details were understood. 

5.17   Ken Daly explained that the leachate detection system sump consists of two 
hydraulically isolated sumps.  Albert Corbitt explained that this could be done by 
extrusion welding the primary geomembrane to the secondary geomembrane. 

5.18   Ken Daly explained that prior to placing waste in the cells, the sacrificial 
geomembrane (over leachate collection corridor, laterals, and sump) should be 
removed or pulled back to allow contact between the waste and  the geotextile 
(wrapping the drainage aggregate).   

 
6. Roundtable 
 

6.1 Albert Corbitt raised the question of whether or not they can back roll 
geomembrane over the geosynthetic clay liner (GCL) with a rubber tire loader.  
Ken Daly expressed that this can be done if they can demonstrate that this can be 
done without rutting the GCL.  S&ME will observe GCL condition during 
deployment to confirm. 

6.2 Albert Corbitt also raised the question of whether or not they can heat bond 
adjacent geocomposite panels instead of sewing the adjacent panels.  He 
explained that this would be done by heating the geocomposite with a torch, and 
it would lay much flatter with this approach.  Ken Daly expressed that he is fine 
with this heat bond on the leak detection system (LDS), and this can also be done 
on the leachate collection system (LCS) if they can demonstrate that the heat 
bond does not burn the geocomposite creating holes and subsequent soil 
infiltration. 

6.3 Albert Corbitt explained that Plastic Fusion will also be installing the LDS and 
LCS pipes. 

6.4 Albert Corbitt explained that Plastic Fusion construction equipment will consist 
of ATVs and a four-wheeler.  Ted Manes explained that the four-wheeler must 
remain on in the Cell 1 work area since it has no roll bar or seat belts. 

6.5 Parties discussed storm water management in the Cell 1 sump area during 
construction.  Brad Hughey explained that the pumps will not be working until 
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the middle of May.  Storm water management suggestions including notching the 
existing berm and covering with geomembrane through this area and down the 
slope to prevent erosion or installing a down drain. 

 
 
The meeting adjourned by consensus at approximately 12:30 P.M.  Following the 
meeting, several meeting attendees performed a site walk in the area of Cell 1 compacted 
soil liner construction. 
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PLANT ALLEN RAB ASH LANDFILL – CELL 1 GEOSYNTHETICS 
CONSTRUCTION 

PRE-CONSTRUCTION MEETING 

SIGN-IN SHEET FOR 4/6/09 
 

 

Name (Print) Signature Company 

Kyle Baucom kbaucom@smeinc.com S&ME 

Ken Daly kdaly@smeinc.com S&ME 

Cedric Ruhl cruhl@smeinc.com S&ME 

Mark LeGrand mark@earnhardtgrading.com Earnhardt Grading 

Larry Frost larry.frost@ncmail.net NCDENR 

Nick Linderman nick@earnhardtgrading.com Earnhardt Grading 

Dennis Foltz  Earnhardt Grading 

Don Scruggs dlscruggs@duke-energy.com Duke Energy 

Albert Corbitt  Plastic Fusion 

Ted Manes tamanes@duke-energy.com Duke Energy 

Andy Tinsley aftinsley@duke-energy.com Duke Energy 
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Table 5-2 
Classes of Embedment and Backfill Materials 

ASTM D2321 (1) 

Percentage Passing Sieve Sizes Atterberg 
Limits Coefficients ASTM D2321(1) 

Class      Description 
ASTM D2487 

Notation                  Description 

AASHTO
M43 

Notation

Min. 
Compaction 

Required 
(Std. Proctor 
Density %)(3) 

1 ½ in. 
(40mm) 

No. 4 
(4.75mm) 

No. 200 
(0.075mm) LL PI Uniformity

Cu 
Curvature 

Cc 

IA(4) 

Open-graded, 
clean 

manufactured 
aggregates 

N/A 

Angular crushed stone or 
rock, crushed gravel, 
crushed slag; large voids 
with little or no fines 

100% ≤10% <5% Non Plastic 

IB 

Dense-
graded, clean 
manufactured, 

processed 
aggregates 

N/A 

Angular crushed stone or 
other Class IA material 
and stone/sand mixtures 
with gradations selected 
to minimize migration of 
adjacent soils; little or no 
fines 

5 
56 

Dumped to 
Slight 

100% ≤50% <5% Non Plastic 

N/A 

GW 
Well-graded gravel, 
gravel-sand mixtures; little 
or no fines 

>4 1 to 3 

GP 
Poorly-graded gravels, 
gravel-sand mixtures; little 
or no fines 

<50% of 
“Coarse 
Fraction” 

<4 <1 or >3 

SW 
Well-graded sands, 
gravelly sands; little or no 
fines 

>6 1 to 3 

Clean, coarse-
grained soils 

SP 
Poorly-graded sands, 
gravelly sands; little or no 
fines 

57  
6 

67 
100% 

>50% of 
“Coarse 
Fraction” 

<5% Non Plastic 

<6 <1 or >3 

II 

Coarse-
Grained Soils, 

borderline 
clean to 
w/fines 

GW-GC, 
SP-SM 

Sands and gravels which 
are borderline between 
clean and with fines 

N/A 

Moderate 
(85%) 

100% Varies 5% to 12% Non Plastic Same as for GW, GP, 
SW and SP 

GM Silty gravels, gravel-sand-
silt mixtures 

<4 or 
<”A” 
Line 

GC Clayey gravels, gravel-
sand-clay mixtures 

<50% of 
“Coarse 
Fraction” <7 & 

>”A” 
Line 

SM Silty sands, sand-silt 
mixtures 

>4 or 
<”A” 
Line 

III 
Coarse-

grained soils 
with fines 

SC Clayey sands, sand-clay 
mixtures 

Gravel & 
sand with 

<10% 
fines 

Moderate to 
High (90%) 100% 

>50% of 
“Coarse 
Fraction” 

12% to 
50% N/A 

>7 & 
>”A” 
Line 

N/A 

ML 

Inorganic silts and very 
fine sands, rock flour, silty 
or clayey fine sands, silts 
with slight plasticity 

N/A 

<4 or 
<”A” 
Line 

IVA(2) Inorganic fine-
grained soils 

CL 

Inorganic clays of low to 
medium plasticity; 
gravelly, sandy, or silty 
clays; lean clays 

N/A 

N/R 100% 100% >50% <50 
>7 & 
>”A” 
Line 

N/A 

MH 

Inorganic silts, micaceous 
or diatomaceous fine 
sandy or silty soils, elastic 
silts 

N/A 

<”A” 
Line 

IVB Inorganic fine-
grained soils 

CH Inorganic clays of high 
plasticity, fat clays N/A 

N/R 100% 100% >50% >50 

>”A” 
Line 

N/A 

OL Organic silts and organic 
silty clays of low plasticity N/A <50 

<4 or 
<”A” 
Line 

OH 
Organic clays of medium 
to high plasticity, organic 

silts 
N/A 

V 

 
Organic soils 

or Highly 
organic soils 

PT Peat and other high 
organic soils N/A 

N/R 100% 100% >50% 

>50 

<”A” 
Line 

N/A 

 
Notes: 
1) Refer to ASTM D2321 for more complete soil descriptions. 
2) Class IVA material has limited applications and can be difficult to place and compact; use ONLY with the approval of 

a soil expert.  Contact ADS for additional information regarding suitability of this backfill material.    
3) N/R indicates that use of this material and/or compaction level is not recommended by ASTM D2321 for the backfill 

envelope. 
4) When using open-graded material, additional precaution must be taken to reduce or eliminate the risk of migration of 

fines from adjacent material.  Refer to ASTM D2321 for more complete information.     
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BACKFILL PLACEMENT 
Storm sewers are sometimes placed on foundations that settle and shift 
in a non-uniform manner.  Fortunately, flexible pipe can accommodate 
many of these changes without detrimental effects.  The best construction 
practices, however, involve placing the pipe on a firm foundation for 
maximum performance and structural integrity throughout the design life. 

In some cases it may be necessary to perform subsurface evaluations of 
the soil conditions where muck, rock, or other unsuitable conditions are 
suspected.  Zones of soft material, such as muck, allow the pipe to settle, 
potentially affecting the structural integrity and hydraulic characteristics of 
the system.  Rock and rock protrusions apply point loads where they 
contact the pipe that can affect the hydraulics or structural integrity of the 
system.  It is recommended that unsuitable foundation material be 
excavated before installation of the pipe proceeds. Where a rock or 
unyielding or soft foundation is present, the design engineer or a 
geotechnical engineer shall be consulted to determine the extent to which 
the undesirable material is to be excavated.  

If no undesirable foundation material is found, a minimum of 4- to 6-
inches (0.1 - 0.15m) of bedding shall be placed and compacted on the 
foundation to equalize load distributions along the invert of the pipe.  
(Refer to Figure 5-2 for a pictorial description of backfill terminology.)   

A stable and uniform bedding shall be provided for the pipe and any 
protruding features of its joints and/or fittings. The middle of the 
bedding equal to 1/3 of the pipe O.D. should be loosely placed, with 
the remainder compacted to a minimum of 90% standard proctor 
density. Class I, II, and III materials are suitable for use as bedding.  
Note: Where using open-graded material (IA for example) in any fill 
zone, additional precaution must be taken to reduce or eliminate the 
risk of migration of fines form adjacent material.  Precautionary steps 
could include the use of geotextile between the varying fill materials, 
gradation selection to prevent the migration of fines, or other 
precautionary measures.  Refer to ASTM D2321 for more complete 
information.  
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Figure 5-2 
Typical Backfill Structure 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

The next layer of backfill, the haunching, is the most important since it is 
this layer that provides the pipe with support against the soil and traffic 
loadings.  Class I, II, and III materials are suitable for use in the 
haunches. Haunching shall be placed in lifts of 4- to 6-inches (0.10 - 
0.15m) and compacted in accordance with Table 5-3, or as otherwise 
stated in fill height Technical Notes 2.01 and 2.02 to achieve required 
depth of fill.  Tamp to achieve the specified compaction, or shovel into the 
area, eliminating voids, if the material doesn’t require compaction.  
Construction of each lift should be repeated up to the spring line. 

Initial backfill extends from the spring line to a minimum of six inches 
(0.15m) above the crown of the pipe.  This area of the backfill anchors the 
pipe and ensures that loads are distributed as evenly as possible into the 
haunching. The same material used in the haunching should be used for 
the initial backfill. Where differing materials are used, backfill material size 
should be selected as to prevent migration of fines or a geosynthetic shall 
be used to separate the backfill zones.  Additionally, it is crucial to obtain 
similar backfill strength between fill zones if differing materials are used.  
Where varying soil strengths exist, structural performance of the overall 
system may be compromised; therefore using the same material as was 
used in the haunch area for the initial backfill is recommended. When 
using a material that requires compaction it is important not to use 
mechanical compaction equipment directly on the pipe itself.  Class I, II, 
and III materials are suitable for use as initial backfill.  Initial backfill shall 
be placed in lifts of 4- to 6-inches (0.10 - 0.15m) and compacted in 
accordance with Table 5-3, or as otherwise stated in fill height Technical 
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Notes 2.01 and 2.02 to achieve required depth of fill. Tamp to achieve the 
specified compaction, or shovel into the area, eliminating voids, if the 
material doesn’t require compaction.  Construction of each lift should be 
repeated up to a minimum of six inches (0.15m) above the crown of the 
pipe. 

Flowable fill can be used as an alternative to compacted granular 
material, however special precautions are necessary for a successful 
installation.  Flowable fill may cause the pipe to float or misalign.  
Therefore the pipe will need to be weighted with sandbags or held with 
some type of anchoring system.  The flowable fill may also be poured in 
layers that are allowed to cure before the next layer is poured to help 
reduce the tendency for the pipe to float. As with any backfill material, 
proper installation of the flowable fill around the pipe is critical to the 
structural performance of the pipe. For additional information on the use 
of flowable fill, refer to Technical Note 5.02: Use of CLSM as Backfill 
Material for HDPE Pipe. 

Final backfill, which extends from the initial backfill layer to the ground 
surface, does not directly support the pipe.  For 4- to 48-inch (100mm-
1200mm) diameters the final backfill shall be a minimum of six inches 
(0.15m) and shall be a minimum of eighteen inches (0.5m) for 54-inch 
and 60-inch (1350mm and 1500mm) diameters for a total of twelve and 
twenty-four inches of minimum cover, respectively, for single run 
applications (see Figure 5-2).  For applications where flexible pavement is 
installed over the pipe zone, height of cover is measured from the crown 
of the pipe to the bottom of the flexible pavement. Where rigid pavement 
is installed over the pipe zone, height of cover is measured from the top 
of the pipe to the top of the rigid pavement. When no pavement will be 
installed, but vehicle traffic is expected (e.g. gravel driveway), a minimum 
cover of 18” (0.5m) for 4- to 48-inch (100-1200mm) diameters and 30” 
(0.8m) for 54- and 60-inch (1350mm and 1500mm) diameters is 
recommended to minimize rutting. Proper compaction in this area is not 
nearly so critical for the pipe as in the other layers.  However, if roads or 
drives will be crossing the pipe, a relatively high degree of compaction is 
needed to prevent pavement settlement.  Excavated materials may be of 
adequate quality for final backfill, depending on the intended use at the 
surface.  Selection, placement and compaction of final backfill shall be as 
directed by the design engineer.   
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Table 5-3 
Recommendations for Installation and Use of Soils and Aggregates 

Backfill Zone Class 1A Class 1B Class 2 Class 3 

General 
Restrictions 

Do not use where 
conditions may cause 
migration of fines from 
adjacent soil and loss 

of pipe support. 

Process material as 
required to obtain 

gradation which will 
minimize migration of 
adjacent materials. 

Where hydraulics 
gradient exists check 
gradation to minimize 

migration. 

Do not use where 
water condition in 
trench may cause 

instability. 

Foundation √ √ √ 

 
√ 
 

- Do not use in 
thicknesses greater 

than 12-in. total. 

Bedding 

 
√ 
 

- 4” for 12”-24” pipe 
6” for 30” to 60” pipe 

 

- Loosely place middle  
1/3*OD with remainder 

compacted to min. 
90% SPD 

 
√ 
 

- 4” for 12”-24” pipe 
6” for 30” to 60” pipe 

 

- Loosely place middle  
1/3*OD with remainder 

compacted to min. 
90% SPD 

 
√ 
 

- 4” for 12”-24” pipe 
6” for 30” to 60” pipe 

 

- Loosely place middle  
1/3*OD with remainder 

compacted to min. 
90% SPD 

 
√ 
 

- 4” for 12”-24” pipe 
6” for 30” to 60” pipe 

 

- Loosely place middle  
1/3*OD with remainder 

compacted to min. 
90% SPD 

Haunch 

 
√ 
 

- Work in around pipe 
by hand to provide 

uniform support 
 

- knife in to remove any 
voids 

 
√ 
 

- Work in around pipe 
by hand to provide 

uniform support 
 

- Compact to min. 
85% SPD  

 
√ 
 

- Work in around pipe 
by hand to provide 

uniform support 
 

- Compact to min. 
85% SPD 

 
√ 
 

- Work in around pipe 
by hand to provide 

uniform support 
 

- Compact to min. 
90% SPD 

Initial Backfill 

 
√ 
 

- Install to a minimum 
of 6” above pipe crown 

 
- knife in to remove any 

voids 
 

 
√ 
 

- Install to a minimum 
of 6” above pipe crown

 
- Compact to min. 

85% SPD 

 
√ 
 

- Install to a minimum 
of 6” above pipe crown

 

- Compact to min. 
85% SPD 

 
√ 
 

- Install to a minimum 
of 6” above pipe crown

 

- Compact to min. 
90% SPD 

Final Backfill 

 
√ 
 

- Place and compact 
as required by the 

engineer 

 
√ 
 

- Place and compact 
as required by the 

engineer 

 
√ 
 

- Place and compact 
as required by the 

engineer 

 
√ 
 

- Place and compact 
as required by the 

engineer 
1) √ = Material may be suitable.  Ultimately, the design engineer must determine the acceptable backfill 

material based on specific project conditions and structural requirements for the product.   

2) Refer to ASTM D2321 for more complete soil requirements. 



























































 

 
 
 
 
 
 
ATTACHMENT 1 
 
S&ME Calculation – Minimum Transmissivity 









 

 
 
 
 
 
 
REFERENCE 1 
 
“S&ME Calculation – Action Leakage Rate” in Duke Energy: 
Permit to Construct Application, Retired Ash Basin (RAB) – Ash 
Landfill Ash Landfill, Allen Steam Station, Belmont, North 
Carolina. S&ME Project No. 1356-06-825. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













 

 
 
 
 
 
 
REFERENCE 2 
 
J.P. Giroud et al. (1997) “Liquid Migration through Defects in a 
Geomembrane Overlain and Underlain by Permeable Media” 
Geosynthetics International, Vol. 4, Nos. 3-4. 
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“S&ME Calculation – Design Transmissivity” in Duke Energy: 
Permit to Construct Application, Retired Ash Basin (RAB) – Ash 
Landfill Ash Landfill, Allen Steam Station, Belmont, North 
Carolina. S&ME Project No. 1356-06-825. 
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SECTION 02060 
AGGREGATE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Aggregate Type A1 – ABC stone for roadways. 
2. Aggregate Type A2 – No. 57 stone for drainage aggregate and erosion and sediment 

control structures. 
3. Aggregate Type A3 – Class B riprap for erosion and sediment control structures. 
4. Aggregate Type A4 – Class 2 riprap for erosion and sediment control structures. 

B. Related Sections: 
1. Section 02320 – Backfill – Structural. 
2. Section 02374 – Erosion Control Devices 
3. Section 02500 – High Density Polyethylene (HDPE) Piping and Miscellaneous Items. 
4. Section 02610 – Pipe Culverts. 
5. Section 02673 – Woven Geotextile. 
6. Section 02674 – Nonwoven Geotextile. 
7. Section 02675 – Geonet Composite Drainage Layer. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Coarse Aggregate: 
1. Basis of Measurement: A1, A2, A3 & A4 by the in place cubic yard or as otherwise 

indicated in other Sections of these Specifications.  Installation quantities shall not 
include quantities placed beyond the lines and grades shown on the Drawings. 

2. Basis of Payment:  By the cubic yard placed times the unit price for each aggregate type, 
or as otherwise indicated in these Specifications. 
a. Includes supplying aggregate materials, hauling, stockpiling, and placement. 
b. Requested payment quantities will be submitted by the Contractor with final 

approval by the Engineer.  If a dispute exists relative to payment quantities, the 
Contractor at his expense will uncover any buried or covered material for re-
evaluation. 

1.3 REFERENCES 

A. American Association of State Highway and Transportation Officials: 
1. AASHTO T11 – Standard Method of Test for Materials Finer than 75 μm (No. 200) 

Sieve in Mineral Aggregates by Washing. 
2. AASHTO T27 – Standard Method of Test for Sieve Analysis of Fine and Coarse 

Aggregates. 
3. AASHTO T180 – Standard Method of Test for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 
1. ASTM C136 – Standard Test Method for Sieve Analysis of Fine and Coarse Aggregate. 
2. ASTM D421 – Standard Practice for Dry Preparation of Soil Samples for Particle-Size 

Analysis and Determination of Soil Constants. 
3. ASTM D422 – Standard Test Method for Particle Size Analysis of Soils. 
4. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)). 

 02060 - 1 Aggregate 
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5. ASTM D1556 – Standard Test Method for Density and Unit Weight of Soil in Place by 
the Sand-Cone Method. 

6. ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures, Using 10 lb Rammer and 18 inch Drop. 

7. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by 
the Rubber Balloon Method. 

8. ASTM D2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place 
by Nuclear Methods (Shallow Depth). 

9. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by 
Nuclear Methods (Shallow Depth). 

10. ASTM D4253 – Standard Test Methods for Maximum Index Density and Unit Weight of 
Soils Using a Vibratory Table. 

11. ASTM D4254 – Standard Test Method for Minimum Index Density and Unit Weight of 
Soils and Calculation of Relative Density. 

C. North Carolina Department of Transportation (NCDOT) Standard specifications for Roads and 
Structures. 

1.4 SUBMITTALS 

A. Section 01300 – Administrative Requirements:  Submittal procedures. 

B. Materials Source:  Submit name of imported materials suppliers and description of material. 

C. Manufacturer’s/Supplier’s Certificate: Certify materials meet or exceed specified requirements. 

D. Requested payment quantities will be submitted by the Contractor with final approval by the 
Engineer. 

1.5 QUALITY ASSURANCE 

A. Furnish each aggregate material type from single source throughout the Work. 

B. Perform Work in accordance with North Carolina Department of Transportation Standard 
Specifications for Roads and Structures or as otherwise specified. 

 
 
PART 2 PRODUCTS 

2.1. COARSE AGGREGATE MATERIALS 

A. Coarse Aggregate Type A1 - Roadways: Conforming to ABC Stone NCDOT standards.  Coarse 
Aggregate Type A1 shall be used for roadway subgrades and where shown on the Drawings. 

B. Coarse Aggregate Type A2 – Drainage Aggregate: Subangular, subrounded, rounded, or well 
rounded particle shaped conforming to No. 57 Stone NCDOT Standards.  Coarse Aggregate Type 
A2 shall be used in the LCS and LDS corridors, sumps, and other drainage applications, for 
construction of erosion and sediment control structures, and where shown on the Drawings. 

C. Coarse Aggregate Type A3:  Conforming to Class B Riprap NCDOT standards.  Coarse Aggregate 
Type A3 shall be used for drainage feature inlet and outlet protection, for construction of erosion and 
sediment control structures, and where shown on the Drawings. 
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D. Coarse Aggregate Type A4:  Conforming to Class 2 Riprap NCDOT standards.  Coarse aggregate 
Type A4 shall be used for drainage feature outlet protection, for erosion and sediment control 
structures, and where shown on the Drawings. 

2.2 SOURCE QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and observation services. 

B. Aggregate Material - Testing and Analysis: Perform in accordance with ASTM C136, ASTM D421, 
ASTM D422, ASTM D4253, ASTM D4254, AASHTO T11, and/or AASHTO T27. 

C. When tests indicate materials do not meet specified requirements, change material or material source 
and retest. 

D. Furnish materials of each type from same source throughout the Work. 

 

PART 3 EXECUTION 

3.1. STOCKPILING 

A. Stockpile materials on site at locations agreed upon by Engineer and Owner. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate differing materials with dividers or stockpile apart to prevent mixing. 

D. Direct surface water away from stockpile site so as to prevent erosion or deterioration of materials. 

3.2. STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition.  Grade site surface to prevent free standing 
surface water and restore to original site conditions. 

3.3. EXAMINATION 

A. Verify substrate has been inspected, gradients and elevations are correct, and is dry. 

3.4. PREPARATION 

A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting. 

B. Do not place fill on soft, muddy, or frozen surfaces. 

3.5. AGGREGATE PLACEMENT 

A. Spread aggregate over prepared substrate to a total compacted thickness as specified on Drawings. 

B. Place aggregate in a maximum layer and compact to specified density. 

C. Level and contour surfaces to elevations and gradients indicated. 
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D. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction. 

E. Add water to assist compaction.  If excess water is apparent, remove aggregate and aerate to 
reduce moisture content. 

F. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

3.6. TOLERANCES 

A. Section 01400 - Quality Requirements:  Tolerances. 

B. Scheduled Compacted Thickness:  Within ¼ inch. 

C. Variation From Design Elevation:  Within ½ inch. 

3.7. FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements:  Testing and observation requirements.  

B. Coarse aggregate Type A1, where used for road surfacing applications, shall be compacted to a 
density of 100 percent of its modified Proctor maximum dry density and in accordance with 
these Specifications. 

C. Compaction testing will be performed in accordance with ASTM D1556, ASTM D1557, ASTM 
D698, AASHTO T180, ASTM D2167, ASTM D2922, and/or ASTM D3017. 

D. If tests indicate Work does not meet specified requirements, remove Work, replace and retest. 

E. Frequency of Tests:  Minimum of one test per 2,500 square feet per compacted lift. 
 
 
 

END OF SECTION 
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USE THE SIZE, NUMBER, LENGTH AND TYPE OF SUPPORTS SHOWN

IN THE PLANS.  USE WOOD POSTS THAT CONFORM TO SECTIONS 1082-2 AND

MOUNT ALL WOOD POSTS THAT DO NOT HAVE DRILLED HOLES BEHIND GUARDRAIL,

EXCEPT THE 4’’  X 4’’  WOOD POSTS.

LOCATE ALL WOOD POSTS THAT ARE 8’’ X 8’’  EITHER BEHIND

FURNISH ALL MOUNTING HARDWARE.

USE GALVANIZED STEEL BACKING PLATES AND MOUNTING BOLTS.

ADJUST STIFFENERS TO AVOID CONFLICTS WITH SUPPORTS.

A

FOR WOOD POSTS, DRILL THE BOTTOM HOLE 4" ABOVE THE GROUND AND THE

TOP HOLE 18’’ ABOVE THE GROUND. SEE CHART FOR POST SIZES AND DRILLED

HOLE SIZES. DRILL HOLES PERPENDICULAR TO THE DIRECTION OF TRAVEL.

HOLE SIZES.  DRILL HOLES PERPENDICULAR TO THE DIRECTION OF TRAVEL.

TOP HOLE 18" ABOVE THE GROUND. SEE CHART FOR POST SIZES AND DRILLED

FOR LVL POSTS, DRILL THE BOTTOM HOLE 3" ABOVE THE GROUND AND THE

A

A

1" HOLES W/ SLOTS

SAWED BETWEEN HOLES

9.

A

A

DRILL HOLES IN THE CENTER OF THE SUPPORTS

 7/16 ’’ x 1 1/8 ’’  SLOTS
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"U" CHANNEL CROSS-BRACING

LOCKWASHER

NUT

LOCKWASHER

NUT

LOCKWASHER

NUT

WOOD SUPPORT
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 5/16 " DIA. HEX HEAD  

 3/8 " DIA. BOLT

 5/16 " DIA. HEX HEAD  

 3/8 " DIA. BOLT

ATTACHMENT METHODS

BACKING 

PLATE

"U" CHANNEL 

CROSS-BRACING

 5/16 " DIA. 

HEX HEAD  

WASHER

WASHER

3.

1.

NOTES

2.

4" X 4" WOOD POSTS ARE ACCEPTABLE UNDRILLED, AND CAN BE USED AT

ANY LOCATION WITHOUT GUARDRAIL PROTECTION.

"U" CHANNEL CROSS-BRACING

WOOD POST WIDTH PLUS 2 1/8 ’’

 3/4 ’’ 3/4 ’’

 7/16 ’’  DIA. 1
’
’

2
’’

 3
/8

 ’
’

A

A A

AA

A

A

AA

A

 HOLES

A A

A

A B SIZE
EMBEDMENT

HOLE

N/A

B

POST SIZE AND DRILLED HOLE SIZE

4.0’’

4.0’’

4.0’’

6.0’’ 1.5’’

3.5 FT.

4.5 FT.

A

A

A

A

A

TO MAKE THEM BREAKAWAY.(DRILLED WITH 1 1/2 " HOLES, PERPENDICULAR TO

THE DIRECTION OF TRAVEL, LOCATED 4" AND 18" ABOVE THE GROUND)
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S

(FOR TYPE "D", "E" AND "F" SIGNS)

AND "F" SIGNS)

(FOR TYPE "D’, "E" 

4" X 6" WOOD POSTS MUST BE USED WITH GUARDRAIL PROTECTION OR DRILLED

USE "U" CHANNEL POSTS FOR CROSS-BRACING SIGNS SUPPORTED BY DUAL WOOD 

POSTS.
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WEIGHT
LIMIT

TONS
10

Q

E

F

G

F

H

J*

H

K

E

C D

L M

N N

P P

A

B

A B C D E F G H J K L

24 30 .375 .625 3 4 D 1.75 2.125 5 E 5D 9

36 48 .625 .875 4.75 6 D 3 3.75 8 E 8 D 13.5

R12-1

M N P Q

9.5 6.313 8.25 1.5

14.25 9.438 13.25 2.25

*Optically space numerals about centerline.

COLORS: LEGEND — BLACK
BACKGROUND— WHITE (RETROREFLECTIVE)

1-156

WEIGHT LIMIT

C
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