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Dear Mr. Wagstaff: 
 
 Attached is the Construction Quality Assurance report for the referenced site.  This report 
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free to contact the undersigned at (314) 997-7440. 
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1.0 PROJECT BACKGROUND 
 
 The Ameren Energy Resources (Ameren) Hutsonville Power Station (Hutsonville) is at 
15142 East 1900 Avenue, Hutsonville, Illinois.  This report describes the completed 
Construction Quality Assurance (CQA) program for the Ash Pond D closure. The plan has been 
completed in general accordance with the coal combustion waste (CCW) surface impoundment 
closure requirements of 35 Illinois Administration Code (IAC) 840.146 entitled Construction 
Quality Assurance Program. 
 
 Ash Pond D was the primary disposal location for CCW generated from the Hutsonville 
coal fired power plant from 1968 to 2000.  Reportedly, the CCW consisted primarily of fly ash 
and bottom ash, and was sluiced to Ash Pond D.  Based on information provided by Ameren, 
Ash Pond D is estimated to contain between 800,000 and 850,000 cubic yards of ash.   
 
 In summary, the Ash Pond D Closure activities included:  CCW subgrade grading, 
CCW subgrade compaction, placement of 40- mil high density polyethylene (HDPE), placement 
of a three-foot thick vegetative soil layer, vegetation, construction of surface water control 
structures, and construction of a groundwater collection system.  The CQA Plan1 required a 
scheduled program of monitoring, inspecting, sampling, and testing.  The CQA Plan was used to 
evaluate compliance with the intent of the closure plans2 and specifications3.  This CQA report 
includes a summary of the site activities, construction observation, field-testing, laboratory 
testing, and surveying during the Ash Pond D closure. Presented in Appendix A are the weekly 
memorandums, daily reports, meeting minutes, and photograph logs.  Presented in Appendix B 
are the CQA certifications. 
 

                                                 
1 Construction Quality Assurance Plan, Closure of Ash Pond D, Hutsonville Power Station, prepared by Hanson 

Professional Services Inc. for Ameren Energy Generating Company, 2012. 
2 Closure Plan, Closure of Ash Pond D, Hutsonville Power Station, Revised March, prepared by Hanson 

Professional Services Inc. for Ameren Energy Generating Company, 2012. 
3 Project Manual for the Closure of Ash Pond D, Hutsonville Power Station, prepared by Hanson Professional 

Services Inc. for Ameren Energy Generating Company, 2011. 
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2.0 SUBGRADE PREPARATION  
  
 Subgrade preparation began on March 28, 2012 and was completed on May 29, 2012.  In 
summary, subgrade preparation activities consisted of deconstructing the geotubes (geotextile 
wrapped ash), spreading geotube material into Ash Pond D, grading ash and embankment 
materials, compacting the top one foot of subgrade material, performing compaction testing, and 
surveying the final subgrade elevations.  In addition, the prepared subgrade was visually assessed 
by the CQA Officer to observe that the surface was relatively smooth and free of deleterious 
materials (i.e. jagged irregular shaped protrusions) that could damage the geomembrane.   
  
2.1 Laboratory Testing 

 
Four CCW bulk samples were obtained from the existing subgrade and two bulk samples 

were obtained from the existing embankment materials.  Index testing (moisture content and 
Atterberg limits) was performed on select samples.  Standard Proctor moisture-density 
relationship was performed on the six bulk samples.   The laboratory test results are summarized 
and presented in Appendix C. 
 
2.2 Subgrade Compaction  
  
 Nuclear gauge density tests were performed for the upper 12 inches of the prepared 
subgrade at the 100 foot surveying grid points provided on the site plans (refer to Table 2).  The 
field density tests were compared to the standard Proctor moisture-density relationship 
laboratory test data (Appendix C) to provide information regarding subgrade compaction.  The 
project specifications required the subgrade to be compacted to 90 percent of the maximum 
standard Proctor dry density.  Areas of failed density tests were recompacted and retested as 
needed.  Based on the laboratory test results and field density test results at the grid points, the 
subgrade was compacted in conformance of the CQA plan.  The field tests are summarized in 
Table 2 and provided in the field observation reports in Appendix A. 
 
2.3 Subgrade Survey  
 
 The subgrade was surveyed by a licensed surveyor.  In addition, the subgrade was 
observed by the CQA Officer to check that the prepare slopes did not have sharp grade changes, 
depressions, or protrusions.  Repairs were made to areas that did not meet these criteria, prior to 
geomembrane placement.  A final as-built survey of the subgrade was performed.  The results of 
the survey are illustrated and summarized on Sheet 1.  After the soil liner was smooth drum 
rolled, certification of the survey data and general condition of the subgrade was provided by the 
CQA Officer prior to installation of the 40-mil HDPE geomembrane liner (Appendix B).  
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3.0 GEOMEMBRANE 
 
 After the subgrade was approved, geomembrane placement began on May 30, 2012 and 
was completed on June 16, 2012.   
 
3.1 Prequalification Testing 
 
 The geomembrane manufacturer supplied an inventory list of 40-mil HDPE 
geomembrane rolls to the Owner and the CQA Officer.  The geomembrane manufacturer 
submitted samples from the prequalification rolls to an independent geosynthetics laboratory for 
verification of selected manufacturer’s guaranteed properties (presented in Appendix D).  On 
each geomembrane roll selected for sampling, a 3-foot long sample was collected along the 
entire width of the roll. 
 
 In addition, the manufacturer submitted documentation that the materials supplied were 
tested for the parameters listed in the manufacturers list of guaranteed properties at the required 
testing frequency. The results of the testing, including identification of tested rolls, were 
submitted to the CQA Officer for review.  The manufacturer certified that all rolls met the 
manufacturer’s guaranteed properties, in accordance with the specified testing frequency rate 
(Appendix D). 
 
 Geomembrane prequalification testing was completed prior to delivery. 
 
 3.2 Installer Certification of Placement Surface 
 
 Prior to daily geomembrane placement, the geomembrane installer provided the CQA 
Officer daily “certificates of acceptance.”  The “certificates of acceptance” documented the 
geomembrane installer’s inspection and acceptance of the prepared subgrade surface as being 
suitable for the geomembrane installation (Appendix D).  
 
3.3 Seam Overlap Testing 
 
 The general contractor and geomembrane installer arranged the geomembrane panels in 
an orientation to reduce the number of field seams.  Within the geomembrane footprint, seam 
overlaps were field measured by the geomembrane installer to verify that the required three 
inches of overlap was met for all seams.  Seam overlaps were “shingled” in the direction of the 
downslope.  The CQA Officer and field representatives made independent measurements of the 
seam overlaps for additional verification.  
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3.4 Non-Destructive Testing 
 
 The geomembrane installer performed non-destructive testing of seams at the frequency 
specified in the CQA Plan.  The seams were non-destructively tested over the full-length using a 
vacuum test unit, air pressure test, or other methods (spark testing for geomembrane boots 
around vent pipes) approved by the CQA Officer.  Vacuum testing and air pressure testing 
procedures are presented in Sections 3.4.1 and 3.4.2.  Continuity testing was completed as the 
seaming progressed.  The CQA Officer and field representatives observed the non-destructive 
testing performed by the geomembrane installer.  The geomembrane installer submitted all 
non-destructive field-testing results to the CQA Officer (Appendix D). 
 

3.4.1 Vacuum Testing (Extrusion Welds) 
 

Extrusion welds are typically used for repairs and protrusions through the geomembrane.  
The following procedures describe vacuum testing of the extrusion welds.  

 
Equipment 

 
The following equipment was used: 

 
 A vacuum box assembly consisting of a rigid housing, a transparent viewing 

window, a soft neoprene gasket attached to the bottom, a port hole or valve 
assembly, and a vacuum gauge; 

 A vacuum tank and pump assembly equipped with a pressure controller and pipe 
connections; 

 A rubber pressure or vacuum hose with fittings and connections; 
 A bucket; and  
 A soapy solution. 

 
Procedures 

 
The following procedures were followed: 
 
1. The vacuum pump was energized and tank pressure was adjusted to 

approximately ten inches of mercury. 
2. A strip of geomembrane approximately 12 inch wide by 48 inch long (an area 

larger than the coverage of the vacuum box) was wetted with the soapy solution. 
3. The box was placed over the wetted area. 
4. The bleed valve was closed and the vacuum valve opened. 
5. Creation of a leak tight seal was verified. 
6. The geomembrane was observed for at least 10 seconds through the viewing 

window for the presence of soap bubbles. 
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7. When bubbles were not observed after 10 seconds, the vacuum valve was closed, 
and the bleed valve opened.  The box was moved to the next adjoining area, and 
the process was repeated. 

8. All areas where soap bubbles appeared were marked, repaired, and retested until 
passing test results were obtained. 

 
3.4.2 Air Pressure Testing (Double Fusion Welds) 

 
Double fusion seams are typically used to fuse two panels of geomembrane together.  
The following procedures describe air pressure testing of double fusion welds. 

 
Equipment 

 
The following equipment was used: 

 
 An air pump (manual or motor driven) equipped with pressure gauge capable of 

generating and sustaining a pressure of 25 to 30 pounds per square inch (psi) and 
mounted on a cushion to protect the geomembrane; 

 A rubber hose with fittings and connections; and 
 A sharp hollow needle. 

 
Procedures 

 
The following procedures were followed: 

 
1. Both ends of the seam to be tested were sealed. 
2. A needle was inserted into the tunnel created by the fusion weld. 
3. A protective cushion was inserted between the air pump and the geomembrane. 
4. The air pump was energized to a pressure between 25 psi and 30 psi. The valve 

was closed, and the pressure was sustained for a minimum of five minutes. 
5. If loss of pressure exceeded 3 psi or did not stabilize, the leaking area was 

located, then repaired and retested until passing test results were obtained. 
6. At the conclusion of a passing air pressure test, the opposite end of the seam was 

slit and the subsequent drop in pressure was observed. Our observation of the 
pressure drop indicated that the seam passed. 

7. The needle was removed and the needle hole sealed. 
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3.5 Destructive Testing 
 
 Destructive seam tests were performed at randomly selected geomembrane locations as 
seaming work progressed.  The purpose of the destructive seam tests was to evaluate seam 
strength.  The CQA Officer and field representatives observed the destructive testing performed 
by the geomembrane installer. 
 
 The geomembrane installer submitted the results of the field destructive testing to the 
CQA Officer.  An independent laboratory, selected by the CQA Officer, performed the 
destructive seam tests that included peel and shear strength testing.  The destructive seam testing 
results (field-testing and independent testing) are presented in Appendix D. 
 

3.5.1 Testing Location and Frequency 
 
The geomembrane installer selected the destructive test locations where seam samples 
were removed for testing.  In addition, the CQA Officer or field representative could 
select additional destructive seam sample locations at their discretion.    Destructive seam 
test locations include random seam testing and areas of possible defects (excess 
crystallinity, contamination, offset welds, equipment malfunction).  The destructive seam 
samples were collected and tested according to the requirements in the CQA plan. 
 
3.5.2  Sampling Procedures 
 
Destructive seam samples were obtained as the seaming progressed.  This method was 
used to facilitate approval of the geomembrane results prior to covering the 
geomembrane with the next layer of the closure construction. The geomembrane installer 
assigned a number to each destructive seam sample and marked the location and seaming 
information on each collected sample.  The destructive seam sample location was 
recorded on an as-built drawing.  The explanation for taking the sample was also 
recorded.  The locations of the destructive seam samples were repaired in accordance 
with the CQA Plan.  The continuity of the repairs were subsequently vacuum tested.   
 
3.5.3 Field-Testing 
 
The geomembrane installer used a tensiometer to test ten 1-inch wide strips from each 
sample identified for destructive testing.  In accordance with the CQA Plan, the field 
destructive tests consisted of five samples for peel adhesion and five samples for shear 
strength.  Upon successful field-testing, the remaining destructive seam samples were 
qualified to be submitted for independent laboratory testing. 
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3.5.4 Laboratory Testing 
 
Samples that passed the prequalifying field-tests were submitted to the independent 
testing laboratory.  Ten specimens from each destructive seam sample were tested that 
included five shear strength tests and five peel adhesion tests.  Laboratory testing was in 
accordance with “Standard Test Method for Determining the Integrity of Nonreinforced 
Geomembrane Seams Produced Using Thermo-Fusion Methods” (ASTM D 6392).  
Acceptance was based on the criteria outlined in the Geosynthetics Research Institutes 
(GRI) standard GRI GM19 as provided in the CQA Plan. 
 
3.5.5 Procedures for Failed Destructive Tests 
 
If a destructive sample did not pass either a field or a laboratory test, the geomembrane 
installer had two options to remediate the failure.  The geomembrane installer could 
reconstruct and repair the seam between any two passed test locations completed by the 
same technician on the same day.  Alternatively, the geomembrane installer could trace 
the welding path to an intermediate location at least ten feet from the failed test in either 
direction and take additional destructive seam samples.  The additional samples were 
then field-tested prior to sending to the independent laboratory as previously described.  
If the additional samples passed, then the seam was reconstructed between the two 
passing samples.  If the additional samples failed, then the process was repeated to 
establish the zone in which the seam should be reconstructed.   
 
Reconstructed seams were bounded by two locations with passing laboratory destructive 
tests.  In cases that exceeded 150 feet of reconstructed seam, a destructive sample was 
taken from the zone in the reconstructed area.  The geomembrane installer documented 
the actions taken in conjunction with destructive test failures (Appendix D). 

  
 

4.0 VEGETATIVE COVER 
  
 After a section of geomembrane was constructed and approved, three feet of vegetative 
cover (soil) was placed over the 40-mil HDPE geomembrane.  Soil grading began on June 11, 
2012 and was completed on October 4, 2012.  The soil grading activities consisted of: 
 

 Visually observing that the geomembrane surface was free of defects prior to soil 
placement,  

 Removing deleterious materials (such as roots and rocks) from the soil that could 
damage the geomembrane,  

 Spreading the soil over the geomembrane,  
 Surveying the final subgrade elevations on the established 100-foot grid points,  
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 Calculating the difference between the ash subgrade and the final surface to 
confirm that a minimum of three feet of soil vegetative cover was present over the 
geomembrane.   

 
 In summary, the soil was placed in a 3-foot thick lift, which was brought to final grade in 
a second grading phase after the geomembrane surface was covered.  The final surface survey 
data and calculated thickness is provided on Sheet 2.  The vegetative layer (soil) installer’s 
certificates of acceptance of the geomembrane are provided in Appendix E.  Discussions of the 
soil placement are provided on the field observation reports presented in Appendix A. 
 
 After the vegetative layer was graded and the surface water management controls 
constructed, Ash Pond D was fertilized and seeded using synthetic mats, coconut mats, and hay 
as needed to establish vegetation. 
 
 

5.0 SURFACE WATER MANAGEMENT 
 
 Berms and channels were constructed on the vegetative layer for surface water 
management.  Construction of the berms and channels were observed and an as-built survey was 
performed.  Concrete testing was performed on paved ditches along the west, south, and east 
Ash Pond D perimeter.  In general accordance with the CQA Plan, concrete testing included 
slump testing, air entrainment, and compressive strength testing.  One failed air entrainment test 
occurred on August 24, 2012, and the concrete plant was notified the same day. Subsequent air 
entrainment tests performed that day passed.  The slump and air entrainment requirements for the 
paved ditches were adjusted from the original CQA Plan by the Ameren project manager and the 
design engineer, due to the paved ditches not requiring the same loading conditions as concrete 
in the roadway.  A copy of the specifications is provided in Table 1.  
 

A copy of the berm and channel survey data is provided on Sheet 3.  Copies of the 
concrete test data are provided in Appendix C.  Additional information on the field observations 
are provided in Appendix A. 
 
 

6.0 GROUNDWATER COLLECTION SYSTEM 
 
 The groundwater collection system is designed to intercept and collect potentially 
impacted groundwater along the south side of Ash Pond A and Ash Pond D.  This system is 
generally composed of a series of pumps, pump structures, collector pipe, discharge pipes, 
cleanouts, and other electrical and mechanical devises.  Periodic field observations and visual 
observations of the connections in the groundwater collection system occurred and are included 
in Appendix A.  The elevations of the collector pipe and dewatering sumps were field adjusted 
when bedrock was encountered, and surveyed for positive grade (Sheet 3).  The groundwater 
collection system was commissioned on October 1, 2012. 
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7.0 SIGNATURES 
 
 As Construction Quality Assurance (CQA) Officer for the construction of the Ash Pond 
D Closure (from March 28, 2012 to October 16, 2012), located at the Ameren Energy Generating 
Company Hutsonville Plant in Hutsonville, Illinois, I am familiar with the plans and 
specifications and the CQA Plan as prepared and approved for the project, and it is my 
professional opinion that the construction was completed as described in this Report.  CQA 
certification by the Owner’s Representative does not relieve the Contractor of their obligations to 
furnish all Work in accordance with the Contract. 
 
 
 
_______________________________ 
 
Rosanna M. Saindon, P.E., R.G., Ph.D. 
Illinois Licensed Professional Engineer 
Senior Engineer 
Geotechnology, Inc. 
 
 
 
 
 As Construction Quality Assurance (CQA) Officer-In-Absentia for the construction of 
the Ash Pond D Closure (from March 28, 2012 to October 16, 2012), located at the Ameren 
Energy Generating Company Hutsonville Plant in Hutsonville, Illinois, I am familiar with the 
plans and specifications and the CQA Plan as prepared and approved for the project, and it is my 
professional opinion that the construction was completed as described in this Report.  CQA 
certification by the Owner’s Representative does not relieve the Contractor of their obligations to 
furnish all Work in accordance with the Contract. 
 
 
_______________________________ 
 
Joe Cravens, E.I. 
Staff Engineer 
Geotechnology, Inc. 
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 As Construction Quality Assurance (CQA) Officer-In-Absentia for the construction of 
the Ash Pond D Closure (from May 30, 2012 to June 16, 2012), located at the Ameren Energy 
Generating Company Hutsonville Plant in Hutsonville, Illinois, I am familiar with the plans and 
specifications and the CQA Plan as prepared and approved for the project, and it is my 
professional opinion that the construction was completed as described in this Report.  CQA 
certification by the Owner’s Representative does not relieve the Contractor of their obligations to 
furnish all Work in accordance with the Contract. 
 
 
_______________________ 
 
Steve Graham 
Senior Scientist 
Geotechnology, Inc. 
 
 

 
 

 



 

 

APPENDIX A 
 

WEEKLY REPORTS 
  



 

 

APPENDIX B 
 

CQA CERTIFICATIONS 
 



 

 

APPENDIX C 
 

MATERIALS TESTING 
 



 

 

APPENDIX D 
 

40 MIL HDPE GEOMEMBRANE 
 



 

 

APPENDIX E 
 

GEOSYNTHETIC 
 



 

 

APPENDIX F 
 

INSTALLER CERTIFICATION 
 



 

 

APPENDIX G 
 

CALIBRATIONS 





































































































































































































Weekly Summary Report J019896.01 
May 1, 2012 
Page 2 
 
Equipment and Personnel On-Site 
 
CAT D6N Bulldozer 
CAT D6H Bulldozer 
CAT 325C Excavator 
John Deere 9520 Tractor with 2-1812C John Deere Scrapers (Pans) 
Hyundai 290 LC-9 Long Reach Excavator 
Sky Track 6036 Forklift 
Wacker RT Trench Roller 
Water Truck 
 
Geotechnology, Inc. – Joe Cravens 
Ash Management Services, LLC (AMS) – Randy Porter, Robert Dunkley, and James Marks 
Belt Construction, Inc. – Jared Belt, Nick Walker, Kevin Flynn, Brad Bolenbaugh, and Marc 
Downs  
Charah – Joe Tasich 
Visitors –Refer to the Visitor’s Log for visitors, dates, and times. 
Refer to the meeting minutes for additional personnel. 
 
Meetings 
 
The weekly progress meeting was held on Tuesday, April 24, 2012.  Refer to the attached 
meeting minutes for additional information. 
 
Photographs 
 
A photograph log with select photographs obtained this week is attached. 
 
Materials 
 
Ash and embankment material within the footprint of Ash Pond D (quadrants A, B, C, and D) 
was graded.  The geomembrane is estimated to be delivered on April 30, 2012. 
 
Testing/Sampling 
 
Two samples of the embankment material were obtained to run Standard Proctor tests. The first 
sample was obtained from the south embankment at approx. Station 21+00, and the second 
sample was obtained from the east embankment at approx. Station 15+00. 
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Equipment and Personnel On-Site 
 
CAT D6N Bulldozer 
CAT D6H Bulldozer 
CAT 325C Excavator 
John Deere 9520 Tractor with 2-1812C John Deere Scrapers (Pans) 
Hyundai 290 LC-9 Long Reach Excavator 
Sky Track 6036 Forklift 
Wacker RT Trench Roller 
Water Truck 
 
Geotechnology, Inc. – Joe Cravens 
Ash Management Services, LLC (AMS) – Randy Porter, Robert Dunkley, and James Marks 
Belt Construction, Inc. – Jared Belt, Nick Walker, Kevin Flynn, Brad Bolenbaugh, and Marc 
Downs  
Charah – Joe Tasich 
Visitors –Refer to the Visitor’s Log for visitors, dates, and times. 
Refer to the meeting minutes for additional personnel. 
 
Meetings 
 
The weekly progress meeting was held on Tuesday, May 1, 2012.  Refer to the attached meeting 
minutes for additional information. 
 
Photographs 
 
A photograph log with select photographs obtained this week is attached. 
 
Materials 
 
Ash and embankment material within the footprint of Ash Pond D (quadrants A, B, C, and D) 
was graded.  The geomembrane was delivered on April 30 and May 1, 2012. 
 
Testing/Sampling 
 
Sampling and testing did not occur this week. 
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Equipment and Personnel On-Site 
 
2-CAT D6N Bulldozer 
CAT D6H Bulldozer 
CAT 325C Excavator 
John Deere 9520 Tractor with 2-1812C John Deere Scrapers (Pans) 
Hyundai 290 LC-9 Long Reach Excavator 
Sky Track 6036 Forklift 
Wacker RT Trench Roller 
Water Truck 
 
Geotechnology, Inc. – Joe Cravens 
Ash Management Services, LLC (AMS) – Randy Porter, Robert Dunkley, Anthony Driver, and 
James Marks 
Belt Construction, Inc. – Jared Belt, Nick Walker, Kevin Flynn, Brad Bolenbaugh, and Marc 
Downs  
Charah – Joe Tasich 
Visitors –Refer to the Visitor’s Log for visitors, dates, and times. 
Refer to the meeting minutes for additional personnel. 
 
Meetings 
 
The weekly progress meeting was held on Tuesday, May 8, 2012.  Refer to the attached meeting 
minutes for additional information. 
 
Photographs 
 
A photograph log with select photographs obtained this week is attached. 
 
Materials 
 
Ash and embankment material within the footprint of Ash Pond D (quadrants A, B, C, and D) 
was graded.   
 
Testing/Sampling 
 
Moisture and density testing occurred on May 10 and May 11, 2012.  Refer to compaction field 
forms for additional information. 
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Equipment and Personnel On-Site 
 
2-CAT D6N Bulldozer 
CAT D6H Bulldozer 
CAT 325C Excavator 
John Deere 9520 Tractor with 2-1812C John Deere Scrapers (Pans) 
Hyundai 290 LC-9 Long Reach Excavator (demobilized on May 15, 2012) 
Sky Track 6036 Forklift 
Wacker RT Trench Roller 
Water Truck 
Watson 1500 Drill Rig (Illini Drilling) 
 
Geotechnology, Inc. – Joe Cravens 
Ash Management Services, LLC (AMS) – Randy Porter, Jimmy Boone, Robert Dunkley, 
Anthony Driver, and James Marks 
Belt Construction, Inc. – Jared Belt, Nick Walker, Kevin Flynn, Brad Bolenbaugh, and Shelby 
Belt 
Charah, Inc. – Joe Tasich 
Massmann Surveying – Gary Delf and Rick Koeac 
Lamac Engineering Co. – Jake Lewis and John Porter 
Visitors –Refer to the Visitor’s Log for visitors, dates, and times. 
Refer to the meeting minutes for additional personnel. 
 
Meetings 
 
The weekly progress meeting was held on Tuesday, May 15, 2012.  Refer to the attached 
meeting minutes for additional information. 
 
Photographs 
 
A photograph log with select photographs obtained this week is attached. 
 
Materials 
 
Ash and embankment material within the footprint of Ash Pond D on the eastern half was 
graded.   
 
Testing/Sampling 
 
Moisture and density testing occurred on May 16 and May 17, 2012.  Refer to compaction field 
forms for additional information.  Survey of the ash pond grade on the western half of Ash Pond 
D occurred May 14, 2012.  Survey of the cap vent locations occurred May 17, 2012. 





























































 
 
 
 

MEMORANDUM 
 
 
TO:  Mike Wagstaff, P.E.   

Ameren Energy Resources 
 
FROM: Anna Saindon, P.E., R.G., Ph.D. 

Geotechnology, Inc. 
 
DATE: May 29, 2012 
 
SUBJECT: Weekly Summary Report for May 21, 2012 to May 25, 2012  
             
PROJECT: Hutsonville Ash Pond D Closure  
  Crawford County, Hutsonville, Illinois 
  Geotechnology Project No. J019896.01 
 
The following is a weekly summary of the site activities at the referenced site.   
 
Weather 
 
The weather was generally sunny and dry.  Temperature (°F) lows ranged from 55 to 76°F, and 
temperature highs ranged from 73 to 92°F.  Weather delays did not occur this week. 
 
Construction Activities 
 
Ash grading, cap vent installation, dewatering well installation, pipe relocation with manhole 
ingress, compaction testing, and surveying occurred this week.  Ash and embankment finish 
grading occurred on the eastern half of Ash Pond D.  After grading was completed, Ash Pond D 
was smooth drum rolled in preparation for the geomembrane placement.  The pipe and fittings 
for the relocated HDPE pipe and manhole ingress were installed, concrete was placed over the 
connections and ingress, and the remainder of the exposed HDPE pipe was backfilled, 
completing EWO-04.  Compaction testing generally occurred on the eastern half of Ash Pond D 
on May 23, 2012.  Refer to compaction field forms for additional information.  Massmann 
Surveying surveyed final ash grade on the eastern portion of Ash Pond D on May 23, 2012.  
Every grid point tested and surveyed was approved, and Ash Management Services, LLC was 
given the notice-to-proceed to begin the geomembrane placement.  Lamac Engineering Co. 
surveyed the location for the perforated collector pipe (PCP).  Seven cap vents were installed by 
Illini Drilled Foundations, Inc. on May 21 and May 22, 2012.  Refer to Daily Reports for more 
information.  Illini also installed four dewatering wells for the PCP; two wells south of Pond A, 
and two wells south of Pond D..  Refer to Daily Reports for more information.  B&T Drainage 
began pumping well number two, discharging groundwater into Ash Pond B.   



Weekly Summary Report J019896.01 
May 29, 2012 
Page 2 
 
 
Equipment and Personnel On-Site 
 
2-CAT D6N Bulldozer 
CAT D6H Bulldozer 
CAT 325C Excavator 
CAT 330D Excavator 
CAT 613C Water Truck 
John Deere 9520 Tractor with 2-1812C John Deere Scraper (Pan) 
Sky Track 6036 Forklift 
Wacker RT Trench Roller 
John Deere 410J Backhoe 
Case 580 Backhoe 
Ingersoll Rand SD-122DX Roller 
Watson 1500 Drill Rig (Illini Drilling) 
Water Truck (Dust Control) 
 
Geotechnology, Inc. – Joe Cravens, Tim Wilson, Anna Saindon 
Ash Management Services, LLC (AMS) – Randy Porter, Jon Dietzel, Jimmy Boone, Robert 
Dunkley, James Marks, Shawn McClaskey, Brad Bolenbaugh, and Johnny McGrew 
Belt Construction, Inc. – Jared Belt, Nick Walker, Kevin Flynn, and Shelby Belt 
Charah, Inc. – Joe Tasich 
Massmann Surveying – Gary Delf and Rick Koeac 
Lamac Engineering Co. – Jake Lewis 
Illini Drilled Foundations, Inc. – Nick Roberts, Ernie Thomas, Troy Harwood, and Chuck Hines 
B&T Drainage – John Boyer, Chase Boyer, and Eric Blankenship 
Visitors –Refer to the Visitor’s Log for visitors, dates, and times. 
Refer to the meeting minutes for additional personnel. 
 
Meetings 
 
The weekly progress meeting was held on Tuesday, May 22, 2012.  Refer to the attached 
meeting minutes for additional information. 
 
Photographs 
 
A photograph log with select photographs obtained this week is attached. 
 
Materials 
 
Ash and embankment material within the footprint of Ash Pond D on the eastern half was 
graded.   
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Equipment and Personnel On-Site 
 
CAT D6N Bulldozer 
CAT 330D Excavator 
CAT 613C Water Truck 
CAT 279C Skid Steer (rubber track) 
John Deere 624H Front End Loader 
John Deere 9520 Tractor 
John Deere 6430 Tractor 
Sky Track 6036 Forklift 
John Deere 410J Backhoe 
Case 580 Backhoe 
Water Truck (Dust Control) 
 
Geotechnology, Inc. – Joe Cravens, Tim Wilson, Steve Graham, and Anna Saindon 
Ash Management Services, LLC (AMS) – Randy Porter, Jon Dietzel, Jimmy Boone, Robert 
Dunkley, James Marks, Shawn McClaskey, Brad Bolenbaugh, and Johnny McGrew 
Charah, Inc. – Joe Tasich 
Chesapeake Containment Systems, Inc – Jose Valverde, Barbarito Flores, Daniel Gonzales, 
Leroy Smith, Phet Vongkhamchanh, Jose Flores, Alberto Ortiz, Manuel Gonzales, Israel 
Gonzales, Erik Sefton, Blake Bunting, Matthew Watts, and Ryan Clark 
Daylight Land Management – Adam Ziliak and Billy Georges 
B&T Drainage – John Boyer and Chase Boyer 
Visitors –Refer to the Visitor’s Log for visitors, dates, and times. 
Refer to the meeting minutes for additional personnel. 
 
Meetings 
 
The weekly progress meeting was held on Tuesday, May 29, 2012.  Refer to the attached 
meeting minutes for additional information. 
 
Photographs 
 
A photograph log with select photographs obtained this week is attached. 
 
Materials 
 
40 mil HDPE geomembrane was installed on site.  Materials for the 4-inch HDPE double walled 
pipe and IDOT FA-01 sand was delivered on site for the anchor trench.   
 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Projects/J019896.01 Hutsonville Ash Pond Closure/Data/Std Proctor Summary 

Standard Proctor Summary for Ash Samples 
Ameren Energy Resources 

Hutsonville Ash Pond D Closure 
 
 
Presented in Table 1 are the results of the standard Proctor tests and Atterberg limits performed 
on the collected ash samples.  The ash varies in composition.  Ash compaction will require a 
minimum of 90 percent of the maximum dry density as determined by the standard Proctor test 
in laboratory (ASTM D 698).  For non-plastic ash material, use the average ash maximum dry 
density from samples Ash 1, 3 and 4, and the average optimum moisture content (presented in 
Table 2).  For ash material that has some plasticity or has characteristics similar to that of “silt”, 
use the value presented in Table 3. The target value to be used in the field will depend on the 
type of ash that is encountered at the location of testing and will be based upon the judgment of 
the CQA Technician.  In areas that embankment material was used, use the average embankment 
material value.  The contractor will be notified immediately of compaction tests not in 
conformance. 

 
 

Table 1 
Summary of Laboratory Tests for Collected Ash Samples 

Sample 
Maximum 

Dry Density 
(pcf) 

Optimum 
Moisture 
Content       

(%) 

Liquid Limit 
(%) 

Plastic Limit 
(%) 

Plasticity 
Index 
(%) 

Ash 1 74.3 38.3 25 24 1 
Ash 2 92.4 19.4 37 34 3 
Ash 3 75.5 31.0 NP NP NP 
Ash 4 76.3 33.5 NP NP NP 

S Embankment 115.2 10.1 - - - 
E Embankment 116.4 10.9 - - - 

 
 



Projects/J019896.01 Hutsonville Ash Pond Closure/Data/Std Proctor Summary 

Table 2 
Standard Proctor Summary for Non-Plastic Ash 

Reference Proctor 
Average Maximum Dry 

Density (pcf) 
Average Optimum Moisture 

Content (%) 
Average of Ash 1, 3 and 4 

(NP) 
75.4 34.4 

90% Max Dry Density 67.9 NA 
 
 

Table 3 
Standard Proctor Summary for Plastic Ash  

Reference Proctor 
Average Maximum Dry 

Density (pcf) 
Average Optimum Moisture 

Content (%) 
Ash 2 (LP) 92.4 19.4 

90% Max Dry Density 83.2 NA 
 
 

Table 4 
Standard Proctor Summary for Embankment Material 

Reference Proctor 
Average Maximum Dry 

Density (pcf) 
Average Optimum Moisture 

Content (%) 
Average Embankment 115.8 10.5 
90% Max Dry Density 104.2 NA 

 















 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

HUT-APD-SUB-007-01-Borrow material 

 

02200-1.8.A  Material Test Reports – Classification…Material 
02200-2.1.A Soil Analysis of Clay 
02200-3.4.A Product Data – Vegetative Cover 
 
 
Submittal Information 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-007-01 2012-05-21 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 













































































































 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

HUT-APD-SUB-015-01-PCP granular material 

 

02204-1.4.A 25 LB Sample – foundation, bedding and haunch material [on site 2012-06-13] 

02620-2.2.C Coarse aggregate – drainage course [CA-7] 

 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-015-01 2012-06-13 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 









 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

 

HUT-APD-SUB-038-01  Concrete Placement 

 

03300-3.2.D                         Maintain Records of Concrete Placement 
 
 
Submittal Information 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-038-01 2012-10-08 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 



1

Paul H. Zinsious, PMP

From: reinrodfarms@hotmail.com on behalf of Nicole Hunt <nhuntstconstruction@live.com>
Sent: Monday, October 08, 2012 11:25 AM
To: Paul H. Zinsious, PMP; Travis Hunt
Attachments: Concrete Placement Log Hutsonville.xlsx

Paul, 
  
Attached is the Concrete Ditch Placement Log. Each section started on the uphill side.  
 
 
 
Nicole Findley Hunt 
S T Construction, Inc. 
1423 Buckeye Street 
Terre Haute, IN 47804 
Phone 812-234-2243 
Fax 812-235-0080 
www.stconstruction.biz 
 Please consider the environment before printing this email 
 
 

A pessimist sees the difficulty in every opportunity; an optimist sees the opportunity in every difficulty.  
Winston Churchill  
 
 

 
 
  



S T Construction, Inc.

Concret Ditch Placement Log

Project: Hutsonville Power Plant

4' Ditch

Date Yardage Location

7/17/2012 22.0 0‐230.34'

7/19/2012 22.5 230.34'‐465.92'

7/20/2012 19.0 465.92'‐664.85'

7/23/2012 24.0 664.84'‐916.12'

7/24/2012 8.0 916.12'‐1000'

Total 95.5 1000'

8' Ditch

Date Yardage Location

8/16/2012 15.0 0'‐91.5'

8/20/2012 24.0 91.5'‐146.4'

8/21/2012 25.0 146.4'‐298.9'

8/22/2012 26.5 298.9'‐460.55'

8/23/2012 24.0 460.55'‐606.95'

8/24/2012 32.0 606.95'‐802.15'

8/29/2012 16.0 802.15'‐899.75'

8/30/2012 24.0 899.75'‐1046.15'

8/31/2012 24.0 1046.15'‐1192.55'

9/11/2012 16.0 1192.5'‐1320.2'

9/12/2012 40.0 1320.2'‐1594.2'

9/13/2012 17.0 1594.2'‐1730.3'

Total 283.5 1730.3'



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/20/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 63 °F Test Cylinders Cast By:

Concrete Temp: 75 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3 ASTM C143

Air Content: 5.50% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

4998 8/21/2012 8/27/2012 7 8 12.56 58080 4620 4
4999 8/21/2012 9/17/2012 28 8 12.50 72410 5790 3
5000 8/21/2012 9/17/2012 28 8 12.50 72980 5840 2
5001 8/21/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- southside, pour #1 n/a

Plastic Concrete Data

ST Construction

Slab

24

Class SI

48626

7:02 AM

4x8

Hardened Concrete Data

28 day average 5820

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

3.990
3.990

85

1

TS/BM

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/21/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 66 °F Test Cylinders Cast By:

Concrete Temp: 78 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 2 ASTM C143

Air Content: 4.20% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5019 8/22/2012 8/28/2012 7 8 12.56 55160 4390 4
5020 8/22/2012 9/18/2012 28 8 12.50 63550 5080 3
5021 8/22/2012 9/18/2012 28 8 12.50 62750 5020 3
5022 8/22/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- southside, pour #2 n/a

Plastic Concrete Data

ST Construction

Slab

24

Class SI

48662

6:58 AM

4x8

Hardened Concrete Data

28 day average 5050

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

3.990
3.990

122

1

BM

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/22/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 68 °F Test Cylinders Cast By:

Concrete Temp: 75 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3 ASTM C143

Air Content: 4.50% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5076 8/23/2012 8/29/2012 7 8 12.56 57810 4600 2
5077 8/23/2012 9/19/2012 28 8 12.56 68450 5450 4
5078 8/23/2012 9/19/2012 28 8 12.56 68830 5480 4
5079 8/23/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- southside, pour 3 n/a

Plastic Concrete Data

ST Construction

Slab

24

Class SI

48676

n/a

4x8

Hardened Concrete Data

28 day average 5470

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

n/a

1

BM

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/23/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 71 °F Test Cylinders Cast By:

Concrete Temp: 73 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3.75 ASTM C143

Air Content: 4.70% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5080 8/24/2012 8/30/2012 7 8 12.56 65340 5200 4
5081 8/24/2012 9/20/2012 28 8 12.56 74100 5900 3
5082 8/24/2012 9/20/2012 28 8 12.56 73040 5810 4
5083 8/24/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- southside, pour #4 n/a

Plastic Concrete Data

ST Construction

Slab

24

Class SI

48687

6:46 AM

4x8

Hardened Concrete Data

28 day average 5860

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

75

1

JW

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/24/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 69 °F Test Cylinders Cast By:

Concrete Temp: 73 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3 ASTM C143

Air Content: 3.80% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5108 8/25/2012 8/31/2012 7 8 12.56 67850 5400 4
5109 8/25/2012 9/21/2012 28 8 12.56 74400 5920 2
5110 8/25/2012 9/21/2012 28 8 12.56 75430 6000 2
5111 8/25/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- southside, pour 5 n/a

Plastic Concrete Data

ST Construction

Slab

32

Class SI

48705

6:38 AM

4x8

Hardened Concrete Data

28 day average 5960

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

84

1

JW/BM

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/29/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 69 °F Test Cylinders Cast By:

Concrete Temp: 75 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3.5 ASTM C143

Air Content: 4.50% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5147 8/30/2012 9/5/2012 7 8 12.56 63240 5030 4
5148 8/30/2012 9/26/2012 28 8 12.50 71790 5740 4
5149 8/30/2012 9/26/2012 28 8 12.50 75890 6070 5
5150 8/30/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- southside pour #6 n/a

Plastic Concrete Data

ST Construction

Slab

24

Class SI

48730

7:30

4x8

Hardened Concrete Data

28 day average 5910

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

3.990
3.990

82

1

NF/BM

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/30/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 61 °F Test Cylinders Cast By:

Concrete Temp: 82 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 4.5 ASTM C143

Air Content: 5.25% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5217 8/31/2012 9/6/2012 7 8 12.56 67360 5360 4
5218 8/31/2012 9/27/2012 28 8 12.56 82740 6590 1
5219 8/31/2012 9/27/2012 28 8 12.56 76600 6100 2
5220 8/31/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner-southwest side n/a

Plastic Concrete Data

ST Construction

Slab

8

Class SI

48748

6:34 AM

4x8

Hardened Concrete Data

28 day average 6350

J. Wade

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

85

1

BM

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 8/31/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 71 °F Test Cylinders Cast By:

Concrete Temp: 75 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 2 ASTM C143

Air Content: 5.50% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5221 9/6/2012 9/7/2012 7 8 12.56 58460 4650 4
5222 9/6/2012 9/28/2012 28 8 12.50 68320 5470 4
5223 9/6/2012 9/28/2012 28 8 12.50 70130 5610 3
5224 9/6/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

8' ditch 3

Plastic Concrete Data

ST Construction

Ditch Liner

24

n/a

48759

6:19 AM

4x8

Hardened Concrete Data

28 day average 5540

M. Whooten

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

3.990
3.990

21

1

JW

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 7/17/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 93 °F Test Cylinders Cast By:

Concrete Temp: 85 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 4.5 ASTM C143

Air Content: 5.20% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

4554 7/18/2012 7/24/2012 7 8 12.56 62790 5000 2
4555 7/18/2012 8/14/2012 28 8 12.56 69800 5560 3
4556 7/18/2012 8/14/2012 28 8 12.56 67540 5380 3
4557 7/18/2012 Spare  

 

Remarks:

Reported By:

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

60

1

NF/BMcD

Compressive Strength Information

Diameter
(inches)
4.000

1:23 PM

4x8

Hardened Concrete Data

28 day average 5470

B. McDonald

Supplier InformationProject Information

R&L Ready Mix

South drainage ditch 3

Plastic Concrete Data

ST Construction

Ditch Liner

6

Glass ST

48391

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 7/19/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 78 °F Test Cylinders Cast By:

Concrete Temp: 78 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 5 ASTM C143

Air Content: 5.50% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

4600 7/20/2012 7/26/2012 7 8 12.56 53390 4250 2
4601 7/20/2012 8/16/2012 28 8 12.56 67760 5390 4
4602 7/20/2012 8/16/2012 28 8 12.56 63250 5030 4
4603 7/20/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner pour 2 n/a

Plastic Concrete Data

ST Construction

Slab

22.5

Class SI

48406

6:27 AM

4x8

Hardened Concrete Data

28 day average 5210

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

85

1

BMcD

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 7/20/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 75 °F Test Cylinders Cast By:

Concrete Temp: 77 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 4.5 ASTM C143

Air Content: 6.00% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

4632 7/21/2012 7/27/2012 7 8 12.56 56060 4460 4
4633 7/21/2012 8/17/2012 28 8 12.50 66770 5340 4
4634 7/21/2012 8/17/2012 28 8 12.50 66640 5330 4
4635 7/21/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner, pour 3 n/a

Plastic Concrete Data

ST Construction

Slab

19

Class SI

48418

6:06 AM

4x8

Hardened Concrete Data

28 day average 5340

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

3.990
3.990

85

1

BMcD

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 7/23/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 75 °F Test Cylinders Cast By:

Concrete Temp: 79 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 4.75 ASTM C143

Air Content: 5.00% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

4644 7/24/2012 7/30/2012 7 8 12.56 50690 4030 4
4645 7/24/2012 8/20/2012 28 8 12.50 57950 4640 4
4646 7/24/2012 8/20/2012 28 8 12.50 60520 4840 2
4647 7/24/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

West section A south of box culvert 3

Plastic Concrete Data

ST Construction

Ditch Liner

24

Class SE

48431

6:15 AM

4x8

Hardened Concrete Data

28 day average 4740

B. McDonald

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

3.990
3.990

80

1

MH/BMcD

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 7/24/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 82 °F Test Cylinders Cast By:

Concrete Temp: 83 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3.5 ASTM C143

Air Content: 5.00% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

4692 7/25/2012 7/31/2012 7 8 12.56 58420 4650 4
4693 7/25/2012 8/21/2012 28 8 12.56 65560 5220 4
4694 7/25/2012 8/21/2012 28 8 12.56 69420 5530 4
4695 7/25/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

West section A, south of box culvert (pour 2) 3

Plastic Concrete Data

ST Construction

Ditch liner

8

Class SI 

48437

6:24 AM

4x8

Hardened Concrete Data

28 day average 5380

B. McDonald

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

80

1

BMcD/JW

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 9/11/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 78 °F Test Cylinders Cast By:

Concrete Temp: 78 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3 ASTM C143

Air Content: 4.80% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5301 9/12/2012 9/18/2012 7 8 12.50 50660 4050 2
5302 9/12/2012 10/9/2012 28 8 12.56 70150 5580 4
5303 9/12/2012 10/9/2012 28 8 12.56 64880 5160 2
5304 9/12/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- eastside, pour 3 n/a

Plastic Concrete Data

ST Construction

Slab

24

Class SI

48838

10:20 AM

4x8

Hardened Concrete Data

28 day average 5370

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

82

1

BM/JB

Compressive Strength Information

Diameter
(inches)
3.990

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 9/12/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 55 °F Test Cylinders Cast By:

Concrete Temp: 78 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3.25 ASTM C143

Air Content: 5.20% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5328 9/13/2012 9/19/2012 7 8 12.56 56440 4490 4
5329 9/13/2012 10/10/2012 28 8 12.56 67990 5410 5
5330 9/13/2012 10/10/2012 28 8 12.56 68260 5430 4
5331 9/13/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- eastside, pour 4 n/a

Plastic Concrete Data

ST Construction

Slab

32

Class SI

48848

n/a

4x8

Hardened Concrete Data

28 day average 5420

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

n/a

1

JW/JB

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



Revised 1/14/2010

ASTM C39
Original
Amended

Addressed To: Project Name:
ST Construction Client:
1423 Buckeye Street Project Number
Terre Haute, IN 47804

Distributed To:  
Travis Hunt (stdirt1@hotmail.com)

Date of concrete placement: 9/13/2012 Concrete Supplier:

Structure type: Mix Number:

Total cubic yards: cy Ticket Number:

Location of Truck Number:
placement:

Batch Time:

Concrete contractor: Mix Duration: (mins)

Air Temp: 67 °F Test Cylinders Cast By:

Concrete Temp: 81 °F  ASTM C1064 Specified Strength 
at 28 days: 4000 (psi)

Slump: 3 ASTM C143

Air Content: 5.00% ASTM C173/C231 Sample Size:

Concrete Yield: n/a ASTM C138 Tested By:

Ad Mixtures: Set Number:

Cylinder Date Date Age Length Area Load Comp Str Break
Number Received Tested (Days) (inches) (sq in) (lbs) (psi) Type

5348 9/14/2012 9/20/2012 7 8 12.56 66650 5300 4
5349 9/14/2012 10/11/2012 28 8 12.56 77390 6160 4
5350 9/14/2012 10/11/2012 28 8 12.56 75140 5980 4
5351 9/14/2012 Spare  

 

Remarks:

Reported By:

Supplier InformationProject Information

R&L Ready Mix

Ditch liner- eastside, pour 5 (final pour) n/a

Plastic Concrete Data

ST Construction

Slab

8+/-

Class SI

48862

7:02 AM

4x8

Hardened Concrete Data

28 day average 6070

T. Simpson

REPORT OF COMPRESSIVE STRENGTH

Hutsonville Cell Closure
ST Construction

02-12-0910

4.000
4.000

86

1

T. Simpson

Compressive Strength Information

Diameter
(inches)
4.000

WR

PATRIOT ENGINEERING 
and ENVIRONMENTAL, INC. 
1359 N. Aberdeen Ave. 
Terre Haute IN  47804 
(812) 466-5559  FAX:  (812) 466-5509 
PatriotEng.com 
 



138 451.500 Gutter @ Culvert

139 452.790 Gutter

140 453.939 Gutter

141 454.461 Gutter

142 454.606 Gutter

143 455.000 End of Gutter

144 455.000 Begin Gutter

145 454.779 Gutter

146 454.298 Gutter

147 454.204 Gutter

148 454.113 Gutter

149 453.801 Gutter

150 453.733 Gutter @ Stilling Basin

151 453.780 Gutter @ Stilling Basin

152 454.433 Gutter

153 455.000 End of Gutter

*Positive or Negative Grade (+/-) running South to North along Paved Gutter on APD

Hutsonville Ash Pond D Closure - Paved Gutter Grades

Distance (ft)Difference (ft)ElevationPoint Number Run

Stilling Basin

1.67%

0.25%

*Grade (+/-)

-0.25%

-0.26%

-0.25%

-0.25%

0.21%

0.00%

-0.69%

-0.70%

4.81%

4.79%

2.01%

0.21%

-0.068

Stilling Basin

0.653

0.567

-0.481

-0.094

-0.091

-0.312

0.145

0.394

0.000

-0.221

26.0

24.0

26.81.290

1.149

0.522

32.0

50.0

185.3

68.2

125.0

35.0

37.5

69.0

226.5

39.0

Stilling Basin

27.0



 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 
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352 Earls Road Middle River, MD 21220 
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COVER SHEET 
 

Project: Hutsonville Ash Pond 
 
General Contractor:  Charah, Inc 

12601 Plantside Drive 
Louisville, KY 40299 

 
 

Spec Section: 02800 HDPE Geomembrane Liner 
Submittal Ref: 40 Mil LLDPE Geomembrane Liner- Product Data and 
Manufacturer Qualifications. 

 
NOTES: This submittal is for the initial review of the proposed GSE HDPE 
Geomembrane Liner.  Manufacture of materials will not commence until after a 
Manufacturer and Product are approved. 
 
Inclusions: 
1) Product Data Sheet 
2) Manufacturers Quality Assurance 
3) Installation Project List 
4) Manufacturing Capabilites 
5) Manufacturer’s Material Warranty 
 
 
 
REVIEWER NOTES 



GSE HD Textured Geomembrane

Product Specifications

3

30 mil 40 mil 80 mil 100 mil

Lowest individual for 8 out of 10 values
Lowest individual for any of the 10 values

Density, g/cm

Tensile Properties (each direction)

2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0
Note(1) Note(1) Note(1) Note(1)

>140 >140 >140 >140

Roll Length(4), ft (m) 830 (253)

GSE HD Textured is a co-extruded textured high density polyethylene (HDPE) geomembrane available on one or both sides.  
It is manufactured from the highest quality resin specifically formulated for flexible geomembranes.  This product is used in 
applications that require increased frictional resistance, excellent chemical resistance and endurance properties. 

Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 29 (0.73) 38 (0.96) 76 (1.93) 95 (2.41)
27 (0.69) 36 (0.91) 72 (1.80) 90 (2.30)

20,000 lbASTM D 6693, Type IV

ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94

Strength at Break, lb/in-width (N/mm)
Strength at Yield, lb/in-width (N/mm)
Elongation at Break, %

Dumbell, 2 ipm

G.L. 2.0 in (51 mm)

45 (8)
63 (11)

100

60 (11)
84 (15)

100

120 (21)
168 (29)

100
210 (37)

100
Elongation at Yield, % G.L. 1.3 in (33 mm) 12 12 12 12

150 (27)

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 21 (93) 28 (125) 56 (249) 70 (311)
Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 45 (200) 60 (267) 120 (534) 150 (667)

Carbon Black Content, % (Range) ASTM D 1603*/4218 20,000 lb
Carbon Black Dispersion ASTM D 5596 45,000 lb

60 mil

2.0 - 3.0
Note(1)

10 10 10 1010 

>140

520 (158)

57 (1.45)
54 (1.40)

26 (0.66) 34 (0.86) 68 (1.73) 85 (2.16)51 (1.30)

0.94

90 (16)
126 (22)

100
12

42 (187)
90 (400)

Asperity Height, mil (mm)(2) ASTM D 7466 second roll

1,000 1,000 1,000 1,0001,000Notched Constant Tensile Load(3), hr ASTM D 5397, Appendix 200,000 lb

Oxidative Induction Time, min   ASTM D 3895, 200° C; 
O2, 1 atm

Double-Sided Textured

Double-Sided Textured

200,000 lb

700 (213) 400 (122) 330 (101)

840 (256) 420 (128)Single-Sided Textured

Single-Sided Textured

650 (198) 320 (98) 250 (76)

2)
Roll Width(4), ft (m) 22.5 (6.9)
Roll Area, ft2 (m 18,675 15,750 9,000 7,425

(1,735) (1,463) (836) (690)

22.5 (6.9)
11,700
(1,087)

18,900 
(1,755)

14,625
(1,359)

7,200
(669)

5,625
(523)

9,450 
(878)

22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

TYPICAL ROLL DIMENSIONS

These product specifications meet or exceed GRI GM13.

O
TD

SG
M

1
3

 H
D

T R
0

7
/2

1
/0

9

NOTES:
• (1)Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
• (2)8 of 10 readings > 7 mils. Lowest individual > 5 mils.
• (3)NCTL for GSE HD Textured is conducted on representative smooth membrane samples.
• (4)

Roll lengths and widths have a tolerance of ± 1%.
• GSE HD Textured Double-Sided is available in rolls weighing approximately 4,000 lb (1,800 kg) and Single-Sided weighing approximately 3,000 lb (1,360 kg).
• All GSE geomembranes have dimensional stability of ±2% when tested according to ASTM D 1204 and LTB of <-77° C when tested according to ASTM D 746.
• *Modified.

Product D
ata Sheet - G

RI-G
M
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www.gseworld.com
This information is provided for reference purposes only and is not intended as a warranty or guarantee.  GSE assumes no liability in connection with the use of this information.  
Specifications subject to change without notice.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.

NORTH AMERICA  800.435.2008  281.443.8564  •  EUROPE & AFRICA 49.40.767420  •  ASIA PACIFIC 66.2.937.0091  •  SOUTH AMERICA  56.2.595.4200  •  MIDDLE EAST  20.23.828.8888

The Pioneer Of Geosynthetics
S I N C E  1 9 7 2



G e o m e m b r a n e sG e o m e m b r a n e s

North America GSE Lining Technology, Inc.  Houston, Texas   800 435 2008   281 443 8564  Fax:  281 230 8650
South America GSE Lining Technology Chile S.A.  Santiago, Chile  56 2 595 4200 Fax:  56 2 595 4290
Asia Pacific  GSE Lining Technology Company Limited  Bangkok, Thailand    66 2 937 0091  Fax:  66 2 937 0097
Europe & Africa  GSE Lining Technology GmbH  Hamburg, Germany     49 40 767420  Fax:   49 40 7674234
Middle East GSE Lining Technology-Egypt The 6th of October City, Egypt  202  2 828 8888 Fax:   202 2 828 8889

www.gseworld.com

Manufacturing Quality Assurance Manual

www.gseworld.com



GSE STANDARD PRODUCTS

www.gseworld.com

North America GSE Lining Technology, Inc.  Houston, Texas   800.435.2008   281.443.8564  Fax:  281.230.6739
South America GSE Lining Technology Chile S.A.  Santiago, Chile  56.2.595.4200 Fax:  56.2.595.4290
Asia Pacific  GSE Lining Technology Company Limited  Bangkok, Thailand    66.2.937.0091  Fax:  66.2.937.0097
Europe & Africa  GSE Lining Technology GmbH  Hamburg, Germany     49.40.767420  Fax:   49.40.7674234
Middle East GSE Lining Technology-Egypt The 6th of October City, Egypt  20.2.828.8888 Fax:   20.2.828.8889

Geomembranes Manufacturing Quality Assurance Manual

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.  Please check with
GSE for current, standard minimum quality assurance procedures and specifications.
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I. QUALITY MANIFEST
GSE Lining Technology, Inc. is committed to providing the highest quality products and services to our customers. This
requires a firm, total quality commitment from all individuals within our organization that we will only supply materials
that meet or exceed the requirements and specifications of GSE and our customers. 

GSE's commitment to quality starts with the highest quality raw materials. The quality of incoming raw materials is con-
trolled at the supplier level with a complete vendor evaluation program in place. This means purchasing only from sup-
pliers who are committed to statistical process control thereby providing a consistent, high level of quality assurance of
their products.

II. MANUFACTURING QUALITY ASSURANCE
GSE Lining Technology, Inc. has an on-site Manufacturing Quality Assurance Laboratory at each manufacturing plant.
Having a fully equipped, well staffed, dedicated laboratory at each of the manufacturing facilities allows GSE to main-
tain a high level of quality and up-to-the-minute results on finished products. Each facility follows the same guidelines for
evaluating the quality of GSE products and is capable of adapting to market-driven requirements.

A. Objective

The objective of the GSE Quality Assurance program is to define implementation of basic manufacturing
quality assurance (MQA) procedures necessary to ensure consistent production of quality products sup-
plied to the geosynthetic market. Note that at this time, these procedures are limited to polyethylene
geomembranes.

B. Scope

In order to achieve GSE's stated purpose, a rigorous set of minimum standards and an effective test pro-
gram to assure compliance has been established. These procedures and requirements are frequently
reviewed and adjusted to assure compliance with current market demands and/or predetermined project
specifications. These procedures assure that raw materials and process parameters are controlled to pro-
vide products complying with GSE's pre-defined minimum characteristics.

III. MANUFACTURING QUALITY ASSURANCE ORGANIZATION
This organization consists of the Manufacturing Quality Assurance Laboratories as well as the manufacturing personnel.
The combination of expertise and experience from these groups provides GSE with the proper tools to maintain the high-
est level of quality and customer service in the industry.

The Quality Assurance Department at GSE is charged by the President to assure that only products meeting both GSE's
and the customer's requirements are released for shipment. The Quality Assurance personnel are directly responsible for
monitoring testing and providing feedback to the manufacturing department to ensure the production of the specified
product quality. Each member of the Quality Assurance team must participate in detailed training that includes factory
exposure.

IV. STAFF AND SCHEDULING
The Quality Assurance Laboratories are staffed whenever manufacturing is occurring; this is usually 24 hours per day,
365 days per year. This minimizes the amount of potentially inferior product produced before a manufacturing problem
is identified. 
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V. PRODUCT IDENTIFICATION AND DOCUMENTATION

A. Roll Numbering

Each roll of geomembrane is assigned a unique roll number. The Quality Assurance Laboratory maintains
records documenting the raw materials and resulting product quality information.

B. Approval Procedure

Results for each tested roll of product are checked against both GSE and customer specifications for com-
pliance. The Quality Assurance Laboratory approves those materials that meet both of these requirements
for shipment. 

C. Non-Conformance

Material that does not meet GSE minimum standards is given a roll number but is rejected and not placed
into inventory. The material is identified as scrap and will not be utilized.

Material that meets GSE minimum standards but does not meet a stricter customer specification is not allo-
cated to that customer but is placed into inventory as GSE standard material.

D. Documentation

Individual Quality Assurance Certificates are generated and supplied for each roll of geomembrane prod-
uct to include all relevant quality assurance information about the material(s).

VI. RECORDS RETENTION
GSE maintains reports and/or samples for products produced and sold. Records and/or samples are maintained accord-
ing to GSE's standard retention policy according to the item.

VII. TESTING CAPABILITIES
GSE maintains high capacity, state-of-the-art laboratory equipment suitable for performing the procedures listed in
Appendices A-D. GSE's Houston laboratories are accredited by the GAI-LAP program. GSE's Houston laboratories, as
part of GSE's Product Division, also hold ISO certification.  The appropriate certificates are maintained for review upon
request by authorized parties.

A. Routine Testing

Through careful investigation, GSE has developed a strict and thorough Quality Assurance program that
exceeds the vast majority of customer specifications including GRI GM13, "Test Properties, Testing

MATERIAL ITEM YEARS
Raw materials Resin Supplier Test Reports and Certifications ≥2

GSE Resin Test Reports ≥2
Resin Sample Retain (Archive) ≥2

Geomembrane Raw Test Data (in computer database) ≥5
Quality Control Certificates (in computer database) ≥5
Sample Retain (approximately one square foot) ≥3
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Frequency and Recommended Warranty for High Density Polyethylene (HDPE) Smooth and Textured
Geomembranes" and GRI GM17 "Test Properties, Testing Frequency and Recommended Warranty for
Linear Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes". The testing program cov-
ers raw materials (see Appendix A) and finished goods (see Appendix B) and is adhered to at all GSE
laboratories. The laboratory equipment used by GSE represents the most modern equipment available and
meets or exceeds the requirements of all the test standards used. 

B. Other Testing Capabilities

In addition to routine testing, GSE laboratories are equipped to perform a wide variety of other tests as
required for unusual requests or product development. Further, although the GSE Quality Assurance
Laboratories are fully equipped and able to perform most routinely specified tests in the industry, there are
some tests that are more economically performed by a dedicated testing facility. GSE believes require-
ments for such testing should be carefully considered and defined in terms of specific design requirements
if they are found to be necessary. 

VIII. MATERIAL QUALITY ASSURANCE
GSE Lining Technology, Inc. has established strict specifications for all raw materials and finished products. Test results
must fall within the acceptable limits of GSE and customer specifications.

A. Raw Material

GSE primarily uses two types of raw materials, "natural resin" and "masterbatch" in the manufacture of
geomembrane products. Natural resin is the base material that is used to make a geomembrane. It con-
tains stabilizers to prevent degradation from occurring during and after extrusion. "Masterbatch" is the
term referring to the concentrated carbon black material used with the natural resin to produce the finished
product.  The natural resin and masterbatch are blended at the appropriate ratio at the manufacturing
stage. The masterbatch can contain other additives depending upon the geomembrane product to be pro-
duced. GSE verifies the properties of each lot of raw material prior to their utilization.

When natural resin is received, samples are taken and subjected to the tests outlined in Appendix A. All
test data are entered into the computer database and checked for accuracy, consistency and compliance
with GSE specifications. The material is not accepted unless all standard test requirements are met and the
GSE test values meet the requirements set forth in the raw material specifications.

Copies of the supplier's certificate of analysis (COA) for each lot of resin utilized in the production of the
materials supplied to a specific project are supplied as standard documentation. In addition, the GSE test
results for each lot of resin are provided in a separate report upon request.

Virgin resin is normally received in rail car lots. If resin is received by other transport and/or in other quan-
tities, an equivalent suitable sampling procedure is provided (i.e. not less than one sample per shipment
or one sample for each 50,000 lb., 23,000 kg)

B. Geomembrane Products

GSE has implemented a strict and thorough Quality Assurance program for all geomembrane products.
The geomembrane product line can be broken into two primary categories: smooth and textured products.
Tables containing GSE minimum properties and test frequencies for all GSE geomembrane products includ-
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ing specialty products such as GSE White (light-reflective geomembrane) and GSE Conductive (field spark-
testable geomembrane) are in Appendix B.

1. On-Line Manufacturing Quality Assurance

The Quality Assurance program for finished product begins during the manufacturing process. Each man-
ufacturing line is equipped with state-of-the-art monitoring devices that provide feedback on the physical
quality of the materials being produced. Each geomembrane production line is equipped with both a thick-
ness gage and spark-testing device.

a) Thickness Measurement

As geomembrane is being produced, thickness readings are taken continuously over the length and
width of the roll. These data are used to establish the minimum, maximum and average thickness
values for each roll and are verified by thickness testing upon sampling of the finished goods.

b) Spark Testing

An electrical spark detector is in place on each manufacturing sheet line. This apparatus provides
immediate notification of holes in the finished product. If a hole is detected, an alarm is triggered
and the hole is identified. Rolls containing holes are rejected from standard product inventory.

2. Smooth Geomembrane Materials

Smooth geomembrane products available include high density and linear low density polyethylene mate-
rials with 2-3% carbon black. Specialty materials include White, electrically conductive, green surfaced,
and smooth edge textured geomembranes. 

a) Sampling

Geomembrane rolls are sampled for QA testing according to the frequencies in Appendix B. An
approximate one-foot by roll width sample is cut for Quality Assurance testing. Specimens for test-
ing are taken from five predetermined positions across the width of the roll. Specimens are cut for
testing the machine direction and transverse direction. A "retain" or archive sample approximate-
ly 12 x 12 inch (30 x 30 cm) is taken from the corresponding transverse direction position from
the laboratory sample. The retain is labeled and kept for future reference (see Section VI).

b) Evaluation of Results

All data are entered into a computer database for calculation and comparison to GSE and cus-
tomer-specific specifications. If materials do not meet GSE minimums and/or the customer specifi-
cations, the manufacturing personnel are immediately notified in order for the appropriate adjust-
ments to be made. Only products meeting GSE minimums and customer specifications will be
approved for shipment.

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.  Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.
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c) Reporting

Every roll of material has a quality assurance roll certificate or Roll Test Data Report (RTDR). This
report identifies the standards on which the GSE approval is based along with the actual test results
demonstrated by the material.  

3. Coextruded Textured Geomembranes

Textured geomembrane is produced utilizing a round die with coextrusion technology. The texture is pro-
duced in a process in which one or two of the outer layers of a three-layer extrusion are blended with nitro-
gen gas. Nitrogen bubbles form in the molten resin and escape upon exiting the die, creating a rough,
textured surface. Regular, White, green surfaced, and conductive geomembranes are available with coex-
truded texturing. 

a) Sampling

Geomembrane rolls are sampled for QA testing according to the frequencies in Appendix B. An
approximate one-foot by roll width sample is cut for Quality Assurance testing. Specimens for test-
ing are taken from five predetermined positions across the width of the roll. Specimens for testing
the machine and transverse direction tensile are cut from each of the five positions. A "retain" or
archive sample approximately 12 x 12 inch (30 x 30 cm) is taken from the corresponding trans-
verse direction position from the laboratory sample. The retain is labeled and kept for future ref-
erence (see Section VI).

Evaluation of results and reporting practices are the same as for smooth geomembranes.

C. Third Party Conformance Sampling

Some specifications require independent Quality Assurance and/or conformance testing. GSE can pro-
vide assistance with the sampling of products by arranging for the conformance samples to be taken dur-
ing production. By taking samples during production rather than on site, the customer can be assured that
the samples are clean and available for conformance testing in a timely manner.

GSE encourages customers to audit GSE manufacturing and manufacturing quality assurance operations
and/or to collect samples and conduct independent conformance testing prior to shipment of materials.

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.  Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.
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MINIMUM TESTING FREQUENCIES FOR GSE RAW MATERIALS

1 GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifica-
tions based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All procedures and values
are subject to change without prior notification.
*Modified.

MINIMUM PROPERTIES FOR GSE RAW MATERIALS

1 GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifica-
tions based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All procedures and values
are subject to change without prior notification.

Property Test Method(1) HDPE LLDPE 
Density [g/cm3] ASTM D 1505 0.932 0.915

Melt Flow Index [g/10 min] ASTM D 1238 (190/2.16) ≤ 1.0 ≤ 1.0

OIT [minutes] ASTM D 3895 (1 ATM at 200° C) 100 100

Property Test Method(1) Natural Resin
Density ASTM D 1505 once per rail car compartment

Melt Flow Index ASTM D 1238 (190/2.16) once per rail car compartment

OIT ASTM D 3895 (1 ATM at 200° C) once per resin lot

Carbon Black Content ASTM D 1603*/4218 N/A

Carbon Black Dispersion ASTM D 5596 NA

Appendix A - Minimum Testing Frequencies and Properties for GSE Raw Materials

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.  Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.
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MINIMUM PROPERTIES FOR GSE HD

Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes
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NOTES:

• +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

• GSE HD is available in rolls weighing about 3,900 lb (1,769 kg)

• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

• (1)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code HDE HDE HDE HDE HDE

030A000 040A000 060A000 080A000 100A000

Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 30 (0.75) 40 (1.00) 60 (1.50) 80 (2.00) 100 (2.50)

Lowest individual reading (-10%) 27 (0.69) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)

Density, g/cm3 ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94 0.94

Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 114 (20) 152 (27) 228 (40) 304 (53) 380 (67)

Strength at Yield, lb/in-width (N/mm) 63 (11) 84 (15) 126 (22) 168 (29) 210 (37)

Elongation at Break, % G.L. 2.0 in (51 mm) 700 700 700 700 700

Elongation at Yield, % G.L. 1.3 in (33 mm) 12 12 12 12 12

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 21 (93) 28 (125) 42 (187) 56 (249) 70 (311)

Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 54 (240) 72 (320) 108 (480) 144 (640) 180 (800)

Carbon Black Content, % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0 2.0

Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1 +Note 1

Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 lb 300 300 300 300 300

Oxidative Induction Time, min    ASTM D 3895, 200° C; 200,000 lb >100 >100 >100 >100 >100
O2, 1 atm

Roll Length(1) (approximate), ft (m) 1,120 (341) 870 (265) 560 (171) 430 (131) 340 (104)

Roll Width(1), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 25,200 19,575 12,600 9,675 7,650
(2,341) (1,819) (1,171) (899) (711)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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MINIMUM PROPERTIES FOR GSE WHITE

Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes
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NOTES:
• +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
• GSE White is available in rolls weighing about 3,900 lb (1,769 kg). 
• (1)GSE White may have an overall ash content greater than 3.0% due to the white layer.
• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.
• (2)The values apply to the black layer only.
• (3)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code HDE HDE HDE HDE HDE

030A010 040A010 060A010 080A010 100A010

Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 30 (0.75) 40 (1.00) 60 (1.50) 80 (2.00) 100 (2.50)

Lowest individual reading (-10%) 27 (0.69) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)

Density(2), g/cm3 ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94 0.94

Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell,  2 ipm 114 (20) 152 (27) 228 (40) 304 (53) 380 (67)

Strength at Yield, lb/in-width (N/mm) 63 (11) 84 (15) 126 (22) 168 (29) 210 (37)

Elongation at Break, % G.L. = 2.0 in (51 mm) 700 700 700 700 700

Elongation at Yield, % G.L. = 1.3 in (33 mm) 12 12 12 12 12

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 21 (93) 28 (125) 42 (187) 56 (249) 70 (311)

Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 54 (240) 72 (320) 108 (480) 144 (640) 180 (800)

Carbon Black Content(1) (2), % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0 2.0 

Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1 +Note 1

Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 lb 300 300 300 300 300

Oxidative Induction Time(2), min     ASTM D 3895, 200° C; 200,000 lb >100 >100 >100 >100 >100
O2, 1 atm

Roll Length(3) (approximate), ft (m) 1,120 (341) 870 (265) 560 (171) 430 (131) 340 (104)

Roll Width(3), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 25,200 19,575 12,600 9,675 7,650
(2,341) (1,819) (1,171) (899) (711)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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NOTES:

• +Note 1:  Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.

• GSE Conductive is available in rolls weighing about 3,900 lb (1,769 kg).

• (1)Due to surface effects caused by the conductive layer, these tensile properties are minimum average values.

• (2)GSE Conductive may have an overall carbon black percentage above 3.0% due to the high carbon black loadings in the conductive layer.

• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

• (3)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code HDC HDC HDC HDC
040A000 060A000 080A000 100A000

Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) 60 (1.50) 80 (2.00) 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)

Density, g/cm3 ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94
Tensile Properties (each direction)(1) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell,  2 ipm 152 (27) 228 (40) 304 (53) 380 (67)
Strength at Yield, lb/in-width (N/mm) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L. = 2.0 in (51 mm) 700 700 700 700
Elongation at Yield, % G.L. = 1.3 in (33 mm) 12 12 12 12

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 72 (320) 108 (480) 144 (640) 180 (800)
Carbon Black Content(2), % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 lb 300 300 300 300

Oxidative Induction Time, min    ASTM D 3895, 200° C; 200,000 lb >100 >100 >100 >100
O2, 1 atm

Roll Length(3) (approximate), ft (m) 870 (265) 560 (171) 430 (131) 340 (104)

Roll Width(3), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 19,575 12,600 9,675 7,650
(1,819) (1,171) (899) (711)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

NOTES:

• +Note 1:  Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.

• GSE Conductive White is available in rolls weighing about 3,900 lb (1,769 kg). 

• (1)Due to surface effects caused by the conductive layer, these tensile properties are minimum average values.

• (2)GSE Conductive White may have an overall ash content greater than 3.0% due to the white and conductive outer layers.

• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

• (3)The values apply to the black layer only.

• (4)Roll lengths and widths have a tolerance of ± 1%.

• *Modified.

Product Code HDC HDC HDC HDC
040A010 060A010 080A010 100A010

Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) 60 (1.50) 80 (2.00) 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)

Density(3), g/cm3 ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94
Tensile Properties (each direction)(1) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell,  2 ipm 152 (27) 228 (40) 304 (53) 380 (67)
Strength at Yield, lb/in-width (N/mm) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L. = 2.0 in (51 mm) 700 700 700 700
Elongation at Yield, % G.L. = 1.3 in (33 mm) 12 12 12 12

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 72 (320) 108 (480) 144 (640) 180 (800)
Carbon Black Content(2) (3), % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 lb 300 300 300 300

Oxidative Induction Time(3), min     ASTM D 3895, 200° C; 200,000 lb >100 >100 >100 >100
O2, 1 atm

Roll Length(4) (approximate), ft (m) 870 (265) 560 (171) 430 (131) 340 (104)

Roll Width(4), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 19,575 12,600 9,675 7,650
(1,819) (1,171) (899) (711)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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NOTES:
• +Note 1:  Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.
• +Note 2:  10 mil average. 8 of 10 readings ≥7 mils. Lowest individual ≥ 5 mils.
• GSE HD Standard Textured is available in rolls weighing about 4,000 lb (1,800 kg). 
• (1)The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-

sile properties are minimum average values.
• (2)NCTL for HD Textured is conducted on representative smooth membrane samples.
• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.
• (3)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code HDT HDT HDT HDT HDT
030G000 040G000 060G000 080G000 100G000

Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 29 (0.73) 38 (0.96) 57 (1.45) 76 (1.93) 95 (2.41)
Lowest individual for 8 out of 10 values 27 (0.69) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)
Lowest individual for any of the 10 values 26 (0.66) 34 (0.86) 51 (1.30) 68 (1.73) 85 (2.16)

Density, g/cm3 ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction)(1) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell,  2 ipm 45  (8) 60 (11) 90 (16) 120(21) 150 (27)
Strength at Yield, lb/in-width (N/mm) 63 (11) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L. = 2.0 in (51 mm) 100 100 100 100 100
Elongation at Yield, % G.L. = 1.3 in (33 mm) 12 12 12 12 12

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 21 (93) 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 45 (200) 60 (267) 90 (400) 120 (534) 150 (667)
Carbon Black Content, % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1 +Note 1
Asperity Height GRI GM 12 second roll +Note 2 +Note 2 +Note 2 +Note 2 +Note 2
Notched Constant Tensile Load(2), hr ASTM D 5397, Appendix 200,000 lb 300 300 300 300 300

Oxidative Induction Time, min     ASTM D 3895, 200° C; 200,000 lb >100 >100 >100 >100 >100
O2, 1 atm

Roll Length(3) (approximate), ft (m) Standard Textured 830 (253) 700 (213) 520 (158) 400 (122) 330 (101)
Roll Width(3), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)
Roll Area, ft2 (m2) 18,674 15,750 11,700 9,000 7,425

(1,735) (1,463) (1,087) (836) (690)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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NOTES:
• +Note 1:  Dispersion only applies to near spherical agglomerates.  9 or 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.
• +Note 2:  10 mil average. 8 of 10 readings ≥7 mils. Lowest individual ≥ 5 mils.
• GSE White Textured is available in rolls weighing about 4,000 lb (1,800 kg).  
• (1)The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-

sile properties are minimum average values.
• (2)GSE White Textured may have an overall ash content greater than 3.0% due to the white layer.
• (3)NCTL is conducted on representative smooth membrane samples.
• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.
• (4)The values apply to the black layer only.
• (5)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code HDT HDT HDT HDT
040G010 060G010 080G010 100G010

Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 38 (0.96) 57 (1.45) 76 (1.93) 95 (2.41)
Lowest individual for 8 out of 10 values 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)
Lowest individual for any of the 10 values 34 (0.86) 51 (1.30) 68 (1.73) 85 (2.16)

Density(4), g/cm3 ASTM D 1505 200,000 lb 0.94 0.94 0.94 0.94
Tensile Properties (each direction)(1) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 60 (11) 90 (16) 120 (21) 150 (27)
Strength at Yield, lb/in-width (N/mm) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L. = 2.0 in (51 mm) 100 100 100 100
Elongation at Yield, % G.L. = 1.3 in (33 mm) 12 12 12 12

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 60 (267) 90 (400) 120 (534) 150 (667)
Carbon Black Content(2) (4), % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1
Asperity Height GRI GM 12 second roll +Note 2 +Note 2 +Note 2 +Note 2
Notched Constant Tensile Load(3), hr ASTM D 5397, Appendix 200,000 lb 300 300 300 300

Oxidative Induction Time(4), min    ASTM D 3895, 200° C; 200,000 lb >100 >100 >100 >100
O2, 1 atm

Roll Length(5) (approximate), ft (m) 700 (213) 520 (158) 400 (122) 330 (101)
Roll Width(5), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)
Roll Area, ft2 (m2) 15,750 11,700 9,000 7,425

(1,463) (1,087) (836) (690)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE

Product Specifications
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NOTES:  

• +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

• GSE UltraFlex is available in rolls weighing about 3,800 lb (1,724 kg) respectively.

• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

• (1)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code LLD LLD LLD LLD
030A000 040A000 060A000 080A000

Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 30 (0.75) 40 (1.00) 60 (1.50) 80 (2.00)
Lowest individual reading (-10%) 27 (0.69) 36 (0.91) 54 (1.40) 72 (1.80)

Density, g/cm3 ASTM D 1505 200,000 lb 0.92 0.92 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 114 (20) 152 (27) 228 (40) 304 (53)
Elongation at Break, % G.L. = 2.0 in (51 mm) 800 800 800 800

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 16 (71) 22 (98) 33 (147) 44 (200)
Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 42 (190) 56 (250) 84 (370) 112 (500)
Carbon Black Content, % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0 2.0 
Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1 +Note 1

Oxidative Induction Time, min ASTM D 3895, 200° C, 1 atm 200,000 lb >100 >100 >100 >100

Roll Length (approximate), ft (m) 1,120 (341) 870 (265) 560 (171) 430 (131)

Roll Width(1), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area(1), ft2 (m2) 25,200 19,575 12,600 9,675
(2,341) (1,819) (1,171) (899)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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NOTES:

• +Note 1: Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.

• GSE UltraFlex White is available in rolls weighing about 3,800 lb (1,724 kg). 

• (1)GSE UltraFlex White may have an overall ash content greater than 3.0% due to the white layer.

• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

• (2)The values apply to the black layer only.

• (3)Roll lengths and widths have a tolerance of ± 1%.

• *Modified.

Product Code LLD040A010 LLD060A010

Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) 60 (1.50)

Lowest individual reading (-10%) 36 (0.91) 54 (1.40)

Density(2), g/cm3 ASTM D 1505 200,000 lb 0.92 0.92

Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 lb

Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 152 (27) 228 (40)

Elongation at Break, % G.L. = 2.0 in (51 mm) 800 800

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 22 (98) 33 (147)

Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 56 (250) 84 (370)

Carbon Black Content(1) (2), % ASTM D 1603*/4218 20,000 lb 2.0 2.0 

Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1

Oxidative Induction Time(2), min ASTM D 3895, 200° C; 02 1 atm 200,000 lb >100 >100

Roll Length(3) (approximate), ft (m) 870 (265) 560 (171)

Roll Width(3), ft (m) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 19,575 (1,819) 12,600 (1,171)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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NOTES:

• +Note 1:  Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.

• +Note 2:  10 mil average. 8 of 10 readings ≥7 mils. Lowest individual ≥ 5 mils.

• GSE UltraFlex Textured is available in rolls weighing about 3,900 lb (1,769 kg). 

• (1)The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-
sile properties are average roll values.

• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

• (2)Roll lengths and widths have a tolerance of ± 1%.
• Modified.

Product Code LUT040G000 LUT060G000 LUT080G000

Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 38 (0.96) 57 (1.45) 76 (1.93)
Lowest individual for 8 out of 10 values 36 (0.91) 54 (1.40) 72 (1.80)
Lowest individual for any of the 10 values 34 (0.86) 51 (1.30) 68 (1.73)

Density, g/cm3 ASTM D 1505 200,000 lb 0.92 0.92 0.92

Tensile Properties (each direction)(1) ASTM D 6693, Type IV 20,000 lb
Strength at Break, lb/in-width (N/mm) Dumbell,  2 ipm 60 (11) 90 (16) 120 (21)
Elongation at Break, % G.L. = 2.0 in (51 mm) 250 250 250

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 22 (98) 33 (147) 44 (200)

Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 44 (200) 66 (300) 88 (400)

Carbon Black Content, % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0

Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1

Asperity Height GRI GM 12 second roll +Note 2 +Note 2 +Note 2

Oxidative Induction Time, min   ASTM D 3895, 200° C; O2, 1 atm 200,000 lb >100 >100 >100

Roll Length(2) (approximate), ft (m) 700 (213) 520 (158) 400 (122)

Roll Width(2), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 15,750 (1,463) 11,700 (1,087) 9,000 (836)

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
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North America GSE Lining Technology, Inc.  Houston, Texas   800.435.2008   281.443.8564  Fax:  281.230.6739
South America GSE Lining Technology Chile S.A.  Santiago, Chile  56.2.595.4200 Fax:  56.2.595.4290
Asia Pacific  GSE Lining Technology Company Limited  Bangkok, Thailand    66.2.937.0091  Fax:  66.2.937.0097
Europe & Africa  GSE Lining Technology GmbH  Hamburg, Germany     49.40.767420  Fax:   49.40.7674234
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MINIMUM PROPERTIES FOR GSE ULTRAFLEX WHITE TEXTURED

Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.  Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.
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NOTES:
• +Note 1:  Dispersion only applies to near spherical agglomerates.  9 of 10 views shall be Category 1 or 2.  No more than 1 view from Category 3.
• +Note 2:  10 mil average. 8 of 10 readings ≥7 mils. Lowest individual ≥ 5 mils.
• GSE UltraFlex White Textured is available in rolls weighing about 3,900 lb (1,769 kg). 
• (1)The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-

sile properties are average roll values.
• (2)GSE UltraFlex White Textured may have an overall ash content greater than 3.0% due to the white layer.
• All GSE geomembranes have dimensional stability of ±2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.
• (3)The values apply to the black layer only.
• (4)Roll lengths and widths have a tolerance of ± 1%.
• *Modified.

Product Code LUT040G010 LUT060G010 LUT080G010

Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 38 (0.96) 57 (1.45) 76 (1.93)
Lowest individual for 8 out of 10 values 36 (0.91) 54 (1.40) 72 (1.80)
Lowest individual for any of the 10 values 34 (0.86) 51 (1.30) 68 (1.73)

Density(3), g/cm3 ASTM D 1505 200,000 lb 0.92 0.92 0.92

Tensile Properties (each direction)(1) ASTM D 6993, Type IV 20,000 lb
Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 60 (11) 90 (16) 120 (21)
Elongation at Break, % G.L. = 2.0 in (51 mm) 250 250 250

Tear Resistance, lb (N) ASTM D 1004 45,000 lb 22 (98) 33 (147) 44 (200)

Puncture Resistance, lb (N) ASTM D 4833 45,000 lb 44 (200) 66 (300) 88 (400)

Carbon Black Content(2) (3), % ASTM D 1603*/4218 20,000 lb 2.0 2.0 2.0

Carbon Black Dispersion ASTM D 5596 45,000 lb +Note 1 +Note 1 +Note 1

Asperity Height GRI GM 12 second roll +Note 2 +Note 2 +Note 2

Oxidative Induction Time(3), min ASTM D 3895, 200° C; O2, 1 atm 200,000 lb >100 >100 >100

Roll Length(4) (approximate), ft (m) 700 (213) 520 (158) 400 (122)

Roll Width(4), ft (m) 22.5 (6.9) 22.5 (6.9) 22.5 (6.9)

Roll Area, ft2 (m2) 15,750 (1,463) 11,700 (1,087) 9,000 (836)

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE



GSE STANDARD PRODUCTS
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North America GSE Lining Technology, Inc.  Houston, Texas   800.435.2008   281.443.8564  Fax:  281.230.6739
South America GSE Lining Technology Chile S.A.  Santiago, Chile  56.2.595.4200 Fax:  56.2.595.4290
Asia Pacific  GSE Lining Technology Company Limited  Bangkok, Thailand    66.2.937.0091  Fax:  66.2.937.0097
Europe & Africa  GSE Lining Technology GmbH  Hamburg, Germany     49.40.767420  Fax:   49.40.7674234
Middle East GSE Lining Technology-Egypt The 6th of October City, Egypt  20.2.828.8888 Fax:   20.2.828.8889

MINIMUM WELD PROPERTIES FOR STANDARD HDPE GEOMEMBRANES(1)

1 These values apply to both coextruded and flat cast produced geomembranes and white-surfaced and conductive products.

MINIMUM WELD PROPERTIES FOR STANDARD LLDPE GEOMEMBRANES(1)

1 These values apply to both coextruded and flat cast produced geomembranes to include white-surfaced products. 

Property Test Method 30 (0.75) 40 (1.0) 60 (1.5) 80 (2.0) 100 (2.5)
Peel Strength (extrusion) ppi (kN/m) ASTM D 6392 36 (6.3) 48 (8.4) 72 (12.6) 96 (16.8) 120 (21.0)

Peel Strength (fusion), ppi (kN/m) ASTM D 6392 38 (6.7) 50 (8.8) 75 (13.1) 100 (17.5) 125 (21.9)

Shear Strength (fusion & ext), ppi (kN/m) ASTM D 6392 45 (7.9) 60 (10.5) 90 (15.8) 120 (21.0) 150 (26.3)

Property Test Method 30 (0.75) 40 (1.0) 60 (1.5) 80 (2.0) 100 (2.5)120 (3.0)
Peel Strength (fusion), ppi (kN/m) ASTM D 6392 49 (8.6) 65 (11.4) 98 (17.2) 130 (22.8) 162 (28.4) 196 (34.3)

Peel Strength (extrusion), ppi (kN/m) ASTM D 6392 39 (6.8) 52 (9.1) 78 (13.7) 104 (18.2) 130 (22.8) 157 (27.5)

Shear Strength (fusion & ext), ppi (kN/m) ASTM D 6392 61 (10.7) 81 (14.2) 121 (21.2) 162 (28.4) 203 (35.5) 242 (42.4)

Appendix C - Minimum Weld Properties for GSE Geomembrane Products

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.  Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.
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GSE Installation Project List - Landfills & Caps 

 
   
Project Name: Waste Management/Cedar Ridge Landfill Cell 5 
Site Location: Lewisburg, TN GSE No.: 519388 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: John Workman 770 805-3363 
General Contractor: WMI Cedar Ridge Landfill 
GC Contact: Keith May 931 359-9032 
Engineering Firm: Triad Environmental Consultants, Ltd. 
Engineer Contact: Nancy Sullivan 615 889-6888 
Products: GSE HD Textured 60 mil 526,500 sq. ft. 
 GSE FabriNet DS HF 6 oz 524,900 sq. ft. 
 Bentofix NWL 524,116 sq. ft. 
Amount: $845,013  
Date completed: 7/9/2006  
 
   
Project Name: Waste Management/Pheasant RUN RDF Phase 3A 
Site Location: Briston, WI GSE No.: 519471 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Luci Altieri 630 218-1821 
General Contractor: WMI Pheasant Run RDF 
GC Contact: Casey Furlong 262 857-7956 
Engineering Firm: CQM, Inc. 
Engineer Contact: Pete Rammer 920 465-3911 
Products: GSE HD Textured 60 mil 795,600 sq. ft. 
 GSE FabriNet DS 6 oz 163,415 sq. ft. 
 GSE Geotextile 12 oz 91,000 sq. ft. 
Amount: $621,746  
Date completed: 10/15/2006  
 
   
Project Name: Waste Management/Phoenix Resources Lnadfill 2006 Cap 
Site Location: Wellsboro, PA GSE No.: 518568 
Application: Sanitary LF Cap  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Phoenix Resources Landfill 
GC Contact: RonWilson 570 353-2406 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Karen Finlan 814 238-2060 
Products: GSE HD Textured 40 mil 740,250 sq. ft. 
 GSE FabriNet HS DS 6 oz 720,900 sq. ft. 
 GSE Geotextile 6 oz 2,000 sq. ft. 
Amount: $685,287  
Date completed: 8/11/2006  
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Project Name: Onyx/Orchard Hills Landfill Phase IV Cell Composite Cover 
Site Location: Davis Junction, IL GSE No.: 519872 
Application: Sanitary LF Cap  
Owner: Onyx Waste Services, Inc. 
Owner Contact: Randy Frank 262 971-1391 
General Contractor: Onyx Waste Services, Inc. 
GC Contact: Randy Frank 262 971-1391 
Engineering Firm: CQM, Inc. 
Engineer Contact: Pat Drossaart 920 465-3911 
Products: GSE UltraFlex Textured 40 mil 1,370,250 sq. ft. 
 GSE FabriNet 6 oz 1,023,265 sq. ft. 
Amount: $899,809  
Date completed: 9/10/2006  
 
   
Project Name: Allied/Sauk Trail Hills Landfill Cell K 
Site Location: Canton, MI GSE No.: 519723 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Christina Pearse-Bossick 734 397-4323 
General Contractor: Allied Waste Industries 
GC Contact: Christina Pearse-Bossick 734 397-4323 
Engineering Firm: Midwestern Consulting, LLC. 
Engineer Contact: Chris Sullivan 734 995-0200 
Products: GSE HD Textured 60 mil 854,100 sq. ft. 
 Bentofix NSL 809,284 sq. ft. 
 GSE FabriNet DS 8 oz 513,300 sq. ft. 
 GSE HyperNet 200 mil Geonet 261,000 sq. ft. 
 GSE Geotextile 8 oz 30,000 sq. ft. 
Amount: $860,580  
Date completed: 7/24/2006  
 
   
Project Name: Allied/Roosevelt Regional Landfill Ash Stage 1 
Site Location: Roosevelt, WA GSE No.: 519255 
Application: Sanitary LF  
Owner: Allied RABANCO Regional Disposal Company 
Owner Contact: Bill Borlaug 800 375-5641 
General Contractor: Allied RABANCO Regional Disposal Company 
GC Contact: Art Mains 800 375-5641 
Engineering Firm: Thiel Engineering 
Engineer Contact: Richard Thiel 530 692-9114 
Products: GSE HD 80 mil 976,793 sq. ft. 
 GSE Geotextile 4 oz 132,000 sq. ft. 
 GSE Geotextile 14 oz 116,895 sq. ft. 
 GSE HyperNet 200 mil Geonet 31,725 sq. ft. 
Amount: $735,085  
Date completed: 5/6/2006  
 
   
Project Name: Waste Management/Menominee Phase III Landfill Cell 9 
Site Location: Menominee, MI GSE No.: 518901 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 572-8800 
General Contractor: WMI Menominee Landfill 
GC Contact: Bob Pliska 906 228-4000 
Engineering Firm: CQM, Inc. 
Engineer Contact:  920 465-3911 
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Products: GSE HD 60 mil 705,600 sq. ft. 
 Bentofix NSL 708,143 sq. ft. 
 GSE HyperNet 355,500 sq. ft. 
 GSE Geotextile 8 oz 39,000 sq. ft. 
 GSE Geotextile 12 oz 39,000 sq. ft. 
Amount: $937,396  
Date completed: 6/26/2006  
 
   
Project Name: Waste Management/K&W Sanitary Landfill Phase II Cell 3 
Site Location: Ontonagon, MI GSE No.: 519375 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 572-8800 
General Contractor: WMI K&W Sanitary Landfill 
GC Contact: Robert Pliska 906 228-4000 
Engineering Firm: Wenck Associates, Inc. 
Engineer Contact: Dave Parenteau 763 479-4243 
Products: GSE HD 60 mil 635,670 sq. ft. 
 GSE HyperNet 200 mil Geonet 608,385 sq. ft. 
 Bentofix NSL 595,864 sq. ft. 
 GSE Geotextile 8 oz 70,032 sq. ft. 
Amount: $864,883  
Date completed: 8/18/2006  
 
   
Project Name: Waste Management/McGill Road Landfill Phase V Cell 1A 
Site Location: Jackson, MI GSE No.: 519555 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 218-1821 
General Contractor: WMI McGill Road LF 
GC Contact: Paul Mazanec 734 326-8230 
Engineering Firm: McNeely & Lincoln Associates, Inc. 
Engineer Contact: Allen Visel 734 432-9777 
Products: GSE HD 60 mil 340,200 sq. ft. 
 GSE HD Textured 60 mil 289,100 sq. ft. 
 Bentofix NWL 570,733 sq. ft. 
 GSE HyperNet 200 mil Geonet 346,500 sq. ft. 
 GSE FabriNet DS 8 oz 246,500 sq. ft. 
 GSE Geotextile 8 oz 43,000 sq. ft. 
 GSE Geotextile 10 oz 1,000 sq. ft. 
Amount: $870,702  
Date completed: 7/3/2006  
 
   
Project Name: Waste Management/Waters Landfill Cell D South 
Site Location: Frederic, MI GSE No.: 519560 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 218-1821 
General Contractor: WMI Waters LF 
GC Contact: Debora Johnston 989 539-6111 
Engineering Firm: Midwestern Consulting, LLC. 
Engineer Contact: J. Chris Sullivan 734 995-0200 
Products: GSE HD Textured 60 mil 702,000 sq. ft. 
 Bentofix NSL 629,482 sq. ft. 
 GSE FabriNet DS 6 oz 498,699 sq. ft. 
 GSE HyperNet 200 mil Geonet 166,500 sq. ft. 
 GSE Geotextile 10 oz 19,500 sq. ft. 
Amount: $995,929  
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Date completed: 6/12/2006 
 

 

 
   
Project Name: Waste Management/Lancaster Landfill and Recycling Center 

Phase 1B 
Site Location: Lancaster, CA GSE No.: 519547 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Lancaster Landfill and Recycling Center 
GC Contact: Bo McCoy 714 685-6485 
Engineering Firm: Bryan Stirrat & Associates 
Engineer Contact: Janet Paul 909 860-7777 
Products: GSE HD Textured 60 mil 409,500 sq. ft. 
 GSE HD Textured Single-Sided 60 

mil 
113,400 sq. ft. 

 Bentofix NWL 492,995 sq. ft. 
 GSE Geotextile 8 oz 46,000 sq. ft. 
 GSE Geotextile 12 oz 45,500 sq. ft. 
 GSE Geotextile 16 oz 10,000 sq. ft. 
Amount: $769,071  
Date completed: 9/5/2006  
 
   
Project Name: Waste Management/Holyoke Landfill Stage 2 
Site Location: Granby, MA GSE No.: 516696 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Holyoke Landfill 
GC Contact: Bob Magnusson 413 539-9036 
Engineering Firm: Golder Associates 
Engineer Contact: Richard Wesenberg 603 668-0880 
Products: GSE HD Textured 60 mil 924,300 sq. ft. 
 GSE FabriNet HF 8 oz 506,920 sq. ft. 
 Bentofix NWL 441,056 sq. ft. 
Amount: $750,861  
Date completed: 2/3/2006  
 
   
Project Name: Waste Management/Maplewood Landfill Cell 16B 
Site Location: Jetersville, VA GSE No.: 519528 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: MWI Maplewood LF (Amelia) 
GC Contact: Mike Thomas 804 240-1710 
Engineering Firm: Terra Engineering 
Engineer Contact: Andrew Miller 608 221-3501 
Products: GE HD 60 mil 743,400 sq. ft. 
 Bentofix NSE 260,400 sq. ft. 
 GSE HyperNet 200 mil Geonet 256,500 sq. ft. 
 GSE FabriNet 10 oz 10,440 sq. ft. 
 GSE Geotextile 10 oz 3,537 sq. ft. 
Amount: $608,361  
Date completed: 5/24/2006  
 
   
Project Name: Allied/C & C Landfill Cell VA-2 and VB 
Site Location: Marshall, MI GSE No.: 519714 
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Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Debbie Nurmi 616 837-7316 
General Contractor: Allied Waste Industries 
GC Contact: Debbie Nurmi 616 837-7316 
Engineering Firm: STS Consultants, Ltd. 
Engineer Contact: Chris Jaquet 616 940-3077 
Products: GSE HD Textured 60 mil 1,052,550 sq. ft. 
 GSE Bentofix NSL 1,035,670 sq. ft. 
 GSE FabriNet HF DS 6 oz 516,200 sq. ft. 
Amount: $948,420  
Date completed: 10/18/2006 

 
 

 
   
Project Name: Allied/Forward and Austin Road Landfill Cell FU-06 
Site Location: Manteca, CA GSE No.: 519757 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Lochlin Caffey 925 458-9800 
General Contractor: Allied Waste Industries 
GC Contact: Lochlin Caffey 925 458-9800 
Engineering Firm: Lewis Engineering 
Engineer Contact: Sangeeta Lewis 510 601-7223 
Products: GSE HD Textured 60 mil 491,400 sq. ft. 
 GSE HD 60 mil 425,250 sq. ft. 
 Bentofix NWL 476,625 sq. ft. 
 GSE FabriNet HF 8 oz 411,510 sq. ft. 
 GSE Geotextile 8 oz 191,000 sq. ft. 
 GSE Geotextile 12 oz 52,000 sq. ft. 
Amount: $988,115  
Date completed: 10/18/2006  
 
   
Project Name: Waste Mgt/Fitchburg Landfill Section 3 Phase 2 Expansion 
Site Location: Westminster, MA GSE No.: 519518 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI RCI Fitchburg Landfill 
GC Contact: Bob Magnusson 603 929-5435 
Engineering Firm: Brown & Caldwell 
Engineer Contact: Bob Forgette 508 923-0879 
Products: GSE HD Textured 60 mil 573,300 sq. ft. 
 Bentofix NWL 503,226 sq. ft. 
 GSE FabriNet DS 8 oz 407,740 sq. ft. 
 HSE HD 40 mil 19,575 sq. ft. 
Amount: $848,142  
Date completed: 11/20/2006  
 
   
Project Name: Waste Mgt/Bethel Landfill Phase 3 Cell 1C 
Site Location: Hampton, VA GSE No.: 519530 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Bethel LF 
GC Contact: Jim Loveland 804 834-8300 
Engineering Firm: Earth Tech 
Engineer Contact: Bryan Schwartzott 215 244-7100 
Products: GSE HD Textured 60 mil 760,500 sq. ft. 
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 GSE HD Textured 40 mil 693,000 sq. ft. 
 GSE FabriNet DS 6 oz 760,380 sq. ft. 
 GE Geotextile 10 oz 2,500 sq. ft. 
Amount: $957,382  
Date completed: 11/13/2006  
 
   
Project Name: NEWS Mostoller Landfill Cell 4A 
Site Location: Somerset, PA GSE No.: 514596 
Application: Sanitary LF  
Owner: North East Waste Services Company 
Owner Contact: Rob Sochovka 717 423-5917 
General Contractor: NEWS Mostoller Landfill, Inc. 
GC Contact: Rob Sochovka 814 444-0112 
Engineering Firm: CQA Services 
Engineer Contact: John Hanak 717 245-9100 
Products: GSE HD Textured 60 mil 888,300 sq. ft. 
 BentoFix NSL 394,298 sq. ft. 
 GSE FabriNet  10 oz 292,320 sq. ft. 
 GSE FabriNet DS 10 oz 93,960 sq. ft. 
 GSE HyperNet 200 mil GeoNet 288,000 sq. ft. 
 GSE Geotextile 16 oz 55,500 sq. ft. 
Amount: $829,073  
Date completed: 6/17/2006 

 
 

 
   
Project Name: Chestnut Valley Landfill (CBF) Area 4B 
Site Location: McClellandtown, PA GSE No.: 520259 
Application: Sanitary LF  
Owner: Veolia Environmental Services 
Owner Contact: Bill Binnie 814 265-1744 
General Contractor: Veolia Environmental Services 
GC Contact: Bill Binnie 814 265-1744 
Engineering Firm: Blazosky Associates 
Engineer Contact: Jim Echard 814 238-2060 
Products: GSE HD Textured 100 mil 497,475 sq. ft. 
 GSE FabriNet DS 10 oz 247,950 sq. ft. 
 BentoFix NWL 247,888 sq. ft. 
 GSE Geotextile 10 oz 28,500 sq. ft. 
Amount: $625,108  
Date completed: 11/13/2006  
 
   
Project Name: NEWS/Moretown Landfill Cell 3A 
Site Location: Waterbury, VT GSE No.: 514599 
Application: Sanitary LF  
Owner: North East Waste Services 
Owner Contact: Rob Sochovka 717 729-5227 
General Contractor: WSI/Moretown Landfill, Inc. 
GC Contact: Rob Sochovka 717 729-5227 
Engineering Firm: Tighe & Bond, Inc. 
Engineer Contact: Doris Atkinson 413 572-3238 
Products: GSE HD Textured 60 mil 877,500 sq. ft. 
 GSE HD Textured 40 mil 63,000 sq. ft. 
 GSE FabriNet 8 oz 174,000 sq. ft. 
 GSE Geotextile 4 oz 3,000 sq. ft. 
Amount: $987,221  
Date completed: 6/18/2005  
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Project Name: Waste Management/Liberty Landfill Cell 
Site Location: Monticello, IN GSE No.: 514695 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Luci Altieri 630 281-1821 
General Contractor: WMI Liberty Landfill 
GC Contact: Barry Ledbetter 574 278-7138 
Products: GSE HD 60 mil 466,200 sq. ft. 
 GSE HD Textured 60 mil 35,100 sq. ft. 
 GSE FabriNet HF 10 oz 527,220 sq. ft. 
 GSE Geotextile 6 oz 59,000 sq. ft. 
 GSE Geotextile 16 oz 57,158 sq. ft. 
Amount: $702,275  
Date completed: 8/5/2005  
 
   
Project Name: Waste Management/DSI Landfill Cell 4 Stage 1 
Site Location: Hurricane, WV GSE No.: 514740 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: John Workman 770 805-3363 
General Contractor: WMI Disposal Services, Inc. 
GC Contact: Jon Webster 304 562-3262 
Engineering Firm: Alliance Consulting, Inc. 
Engineer Contact: Engineer 304 255-0491 
Products: GSE FabriNet 6 oz 1,055,528 sq. ft. 
 GSE HD Textured 60 mil 439,425 sq. ft. 
 Bentofix NS 395,250 sq. ft. 
Amount: $963,025  
Date completed: 7/22/2005 

 
 

 
   
Project Name: Waste Management/TLR-III (Turnkey) Landfill Phase 8B 
Site Location: Rochester, NH GSE No.: 514752 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2219 
General Contractor: WMI OF NH - TREE (Turnkey) LF 
GC Contact: Anne Reichert 603 330-2140 
Engineering Firm: Sanborn Head & Associates, Inc. 
Engineer Contact: James Chabot 603 229-1900 
Products: GSE HD Textured 60 mil 795,600 sq. ft. 
 Bentofix NS 86,025 sq. ft. 
 GSE FabriNet 6 oz 753,710 sq. ft. 
 GSE Geotextile 10 oz 500 sq. ft. 
Amount: $772,350  
Date completed: 7/22/2005  
 
   
Project Name: Waste Management/ Maplewood Landfill Cell 6A 
Site Location: Jetersville, VA GSE No.: 516022 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Maplewood Landfill 
GC Contact: Mike Thomas 804 561-5787 
Engineering Firm: Terra Engineering 
Engineer Contact: Andrew Miller 608 221-3501 
Products: GSE HD 60 mil 768,600 sq. ft. 
Amount: $681,996  
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Date completed: 5/27/2005  
 
   
Project Name: Waste Management/ Columbia Ridge Landfill Module 11 
Site Location: Arlington, OR GSE No.: 516629 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Columbia Ridge Landfill 
GC Contact: Roger North 503 242-9493 
Engineering Firm: Thiel Engineering 
Engineer Contact: Richard Thiel 530 692-9114 
Products: GSE HD Textured 60 mil 865,800 sq. ft. 
 GSE HD Textured 40 mil Single-

Sided 
13,095 sq. ft. 

 GSE HD 40 mil 39,150 sq. ft. 
 GSE Conductive 80 mil 76,725 sq. ft. 
 GSE FabriNet 4 oz 48,720 sq. ft. 
 GSE FabriNet HF 8 oz 2,755 sq. ft. 
 GSE Geotextiles 180,135 sq. ft. 
Amount: $873,150  
Date completed: 7/29/2005  
 
   
Project Name: Waste Mgt/Riverbend Landfill Module 8B and Phase 2 

Overliner 
Site Location: McMinnville, OR GSE No.: 516632 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Riverbend Landfill 
GC Contact: Roger North 503 242-9493 
Engineering Firm: Shaw Group Emcon/OWT 
Engineer Contact: Weston Gavett 503 603-1000 
Products: GSE HD Textured 60 mil 702,000 sq. ft. 
 GSE FabriNet HF 6 oz 162,400 sq. ft. 
 GSE HyperNet HF 67,320 sq. ft. 
 GSE Geotextile 8 oz 50,083 sq. ft. 
 GSE Geotextile 16 oz 60,458 sq. ft. 
Amount: $626,190  
Date completed: 8/30/2005 

 
 

 
   
Project Name: Waste Mgt/Fitchburg Landfill Section 3 Phase 1 Stage 2 
Site Location: Westminster, MA GSE No.: 516695 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI RCI Fitchburg Landfill 
GC Contact: Bob Magnusson 603 929-5435 
Engineering Firm: Brown & Caldwell, Inc. 
Engineer Contact: Bob Forgette 508 923-0879 
Products: GSE HD Textured 60 mil 690,300 sq. ft. 
 Bentofix NWL35 342,617 sq. ft. 
 GSE FabriNet HF 8 oz 162,545 sq. ft. 
 GSE HyperNet 13,200 sq. ft. 
 GSE Geotextile 8 oz 1,000 sq. ft. 
 GSE Geotextile 24 oz 43,560 sq. ft. 
Amount: $766,504  
Date completed: 9/9/2005  
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Project Name: Waste Management/Arden Landfill Cell 1C4 
Site Location: Washington, PA GSE No.: 516705 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Arden Landfill 
GC Contact: Rick Smitsky 412 893-4962 
Engineering Firm: Civil Design Solutions 
Engineer Contact: David Murray 412 299-2700 
Products: GSE HD Textured 60 mil 737,100 sq. ft. 
 Bentofix NSL 365,025 sq. ft. 
 GSE HyperNet 220,500 sq. ft. 
 GSE FabriNet 8 oz 318,798 sq. ft. 
 GSE FabriNet 10 oz Single-Sided 297,540 sq. ft. 
 GSE Geotextile 10 oz 16,500 sq. ft. 
Amount: $919,050  
Date completed: 8/2/2005  
 
   
Project Name: Waste Management/Laurel Highlands Landfill Cell 5A 
Site Location: Johnstown, PA GSE No.: 516706 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Laurel Highlands Landfill 
GC Contact: Brian Stewart 814 749-9065 
Engineering Firm: Civil & Environmental Consultants 
Engineer Contact: Engineer 724 327-5200 
Products: GSE HD Textured 60 mil 631,800 sq. ft. 
 Bentofix NSL 288,300 sq. ft. 
 GSE HyperNet 576,000 sq. ft. 
 GSE Geotextile 10 oz 66,413 sq. ft. 
Amount: $698,636  
Date completed: 10/31/2005  
 
   
Project Name: Waste Management/Shade Landfill Cell 2A Northern Expansion 
Site Location: Cairnbrook, PA GSE No.: 516708 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI RCC (Shade) Landfill 
GC Contact: Brian Stewart 814 754-4587 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Engineer 724 733-2060 
Products: GSE HD 60 mil 1,146,600 sq. ft. 
 GSE HyperNet 710,850 sq. ft. 
 GSE HD Textured 60 mil 81,900 sq. ft. 
 GSE FabriNet 6oz 80,040 sq. ft. 
 GSE Geotextile 10 oz 79,000 sq. ft. 
Amount: $954,550  
Date completed: 10/24/2005  
 
   
Project Name: Waste Management/ Southern Alleghenies Landfill Phase III 

Cell 2B/2C 
Site Location: Davidsville, PA GSE No.: 516709 
Application: Sanitary LF  
Owner: Waste Management 
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Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Southern Alleghenies Landfill 
GC Contact: Brian Stewart 814 479-2537 
Engineering Firm: Civil Design Solutions 
Engineer Contact: Engineer 412 299-2700 
Products: GSE HD Textured 60 mil 374,400 sq. ft. 
 GSE HD 60 mil 322,268 sq. ft. 
 Bentofix NSL 175,392 sq. ft. 
 GSE FabriNet 6 oz 230,115 sq. ft. 
 GSE FabriNet 6 oz Single-Sided 201,115 sq. ft. 
 GSE Geotextile 10 oz 36,592 sq. ft. 
Amount: $818,775  
Date completed: 8/29/2005  
 
   
Project Name: Allied Waste/Roosevelt Regional Landfill MSW 13 
Site Location: Roosevelt, WA GSE No.: 516808 
Application: Sanitary LF  
Owner: Allied RABANCO Regional Disposal Co. 
Owner Contact: Art Mains 800 375-5641 
General Contractor: Allied RABANCO Regional Disposal Co. 
GC Contact: Art Mains 800 375-5641 
Engineering Firm: Thiel Engineering 
Engineer Contact: Richard Thiel 530 692-9114 
Products: GSE White 80 mil 803,025 sq. ft. 
 GSE White Textured 80 mil 323,325 sq. ft. 
 GSE HyperNet 36,000 sq. ft. 
Amount: $652,300  
Date completed: 5/3/2005  
 
   
Project Name: Waste Mgt/Waimanalo Gulch Landfill Cell 2-1 
Site Location: Kapolei, HI GSE No.: 516815 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Waimanalo Gulch Landfill 
GC Contact: Joe Hernandez 808 668-2985 
Engineering Firm: A-Mehr, Inc. 
Engineer Contact: Ali Mehr 714 633-5757 
Products: GSE White Textured 60 mil 234,000 sq. ft. 
 Bentofix NWL 197,625 sq. ft. 
 GSE Geotextile 16 oz 27,000 sq. ft. 
Amount: $614,200  
Date completed: 9/27/2005  
 
   
Project Name: Dow Salzburg Landfill Cell 17-19 Cap 
Site Location: Midland, MI GSE No.: 516854 
Application: Sanitary LF Cap  
Owner: Dow Chemical Company 
Owner Contact: Todd Konechne 517 638-1639 
General Contractor: Dow Chemical Company 
GC Contact: John Allen 517 636-6085 
Engineering Firm: In House 
Products: GSE White Textured 40 mil 482,625 sq. ft. 
 Bentofix NWL 336,634 sq. ft. 
 GSE FabriNet UF 6 oz Single-Sided 243,000 sq. ft. 
 GSE FabriNet UF 6 oz 122,400 sq. ft. 
 GSE Geotextile 6 oz 9,000 sq. ft. 
Amount: $601,760  



 
 

11 
GSE Lining Technology, Inc. • 19103 Gundle Road • Houston, TX 77073 •                                                                                            

800.435.2008 • 281.443.8564 • 281.230.6739 Fax • marketing@gseworld.com • www.gseworld.com 
 

 

Date completed: 6/8/2005  
 
   
Project Name: Allied Waste/Forward Landfill WMU FU-05 
Site Location: Manteca, CA GSE No.: 517128 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Lochlin Caffey 925 458-9800 
General Contractor: Allied Waste Industries 
GC Contact: Lochlin Caffey 925 458-9800 
Engineering Firm: Bryan A. Stirrat & Associates 
Engineer Contact: Richard Genzel 909 860-7777 
Products: GSE HD Textured 60 mil 456,300 sq. ft. 
 GSE HD Textured 60 mil Single-

Sided 
255,150 sq. ft. 

 Bentofix NW35 166,625 sq. ft. 
 GSE FabriNet HF 8 oz Single-Sided 153,120 sq. ft. 
 GSE Geotextile 8 oz 182,934 sq. ft. 
 GSE Geotextile 12 oz 57,267 sq. ft. 
Amount: $697,213  
Date completed: 7/25/2005  
 
   
Project Name: Allied Waste/Wasatch Regional Landfill Phase 1A 
Site Location: Tooele, UT GSE No.: 517149 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Darin Olson 435 888-4418 
General Contractor: Allied Waste Industries 
GC Contact: Darin Olson 435 888-4418 
Engineering Firm: Hansen Allen & Luce 
Engineer Contact: Kent Staheli 801 566-5599 
Products: GSE HD 60 mil 995,400 sq. ft. 
 GSE HD Textured 60 mil 187,200 sq. ft. 
 GSE HyperNet 989,595 sq. ft. 
 GSE Geotextile 8 oz 123,000 sq. ft. 
 GSE Geotextile 16 oz 1,000 sq. ft. 
Amount: $934,644  
Date completed: 8/6/2005  
 
   
Project Name: Onyx/Greentree Landfill 2005 Cap 
Site Location: Kersey, PA GSE No.: 517201 
Application: Sanitary LF Cap  
Owner: Onyx Waste Services 
Owner Contact: Bill Binnie 814 265-1744 
General Contractor: Onyx Greentree Landfill 
GC Contact: Bill Binnie 814 265-1744 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Steven Harshbarger 724 733-2060 
Products: GSE UltraFlex Textured 40 mil 866,250 sq. ft. 
 GSE FabriNet 6 oz 723,840 sq. ft. 
 GSE FabriNet HF 6 oz 136,300 sq. ft. 
Amount: $618,716  
Date completed: 10/9/2005 

 
 

 
   
Project Name: Waste Management/ Fitchburg Landfill Section 3 Expansion 
Site Location: Westminster, MA GSE No.: 512845 
Application: Sanitary LF  
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Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: Waste Management 
GC Contact: Bob Magnusson 603 929-5435 
Engineering Firm: Brown & Caldwell 
Engineer Contact: William Goodman 508 923-0879 
Products: GSE HD Textured 60 mil 1,185,620 sq. ft. 
 GSE HD 40 mil 39,150 sq. ft. 
 Bentofix NWL 995,100 sq. ft. 
 GSE FabriNet 8 oz 499,192 sq. ft. 
 GSE Geotextile 24 oz 71,690 sq. ft. 
Amount: $920,358  
Date completed: 11/3/2004  
 
   
Project Name: Waste Management/ GROWS Landfill Slope Cap 
Site Location: Morrisville, PA GSE No.: 514392 
Application: Sanitary LF Cap  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI GROWS Landfill 
GC Contact: Ed Kucowski 215 428-3244 
Engineering Firm: Earth Tech, Inc. 
Engineer Contact: Keith McKeon 215 244-7109 
Products: GSE HD Textured 60 mil 771,750 sq. ft. 
 GSE FabriNet HF 8 oz 374,767 sq. ft. 
 GSE Geotextile 16 oz 43,072 sq. ft. 
Amount: $875,450  
Date completed: 8/9/2004  
 
   
Project Name: Waste Management/ Northwest Regional Landfill Phase 1 

Module 9 
Site Location: Surprise, AZ GSE No.: 514585 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Northwest Regional Landfill 
GC Contact: Glen Roycroft 623 584-6065 
Engineering Firm: GeoSyntec Consultants 
Engineer Contact: Christopher Hunt 925 943-3034 
Products: GSE HD Textured 60 mil Single-

Sided 
783,900 sq. ft. 

 GSE HyperNet 4,500 sq. ft. 
Amount: $693,776  
Date completed: 6/21/2004  
 
   
Project Name: Waste Management/ Timberline Trail RDF Cap 
Site Location: Weyerhaeuser, WI GSE No.: 514647 
Application: Sanitary LF Cap  
Owner: Waste Management 
Owner Contact: Dan Leclaire 608 887-9031 
General Contractor: WMI Timberline Trail RDF 
GC Contact: Dan Leclaire 608 837-9031 
Engineering Firm: CQM, Inc. 
Engineer Contact: Pete Rammer 920 465-3911 
Products: GSE UltraFlex Textured 40 mil 739,440 sq. ft. 
 Bentofix NSL 734,056 sq. ft. 
 GSE FabriNet 6 oz 736,021 sq. ft. 
 GSE Geotextile 6 oz 10,044 sq. ft. 
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Amount: $860,837  
Date completed: 8/19/2004 

 
 

 
   
Project Name: Waste Management/Kirby Canyon Landfill Cell 7 Phase 1 
Site Location: San Jose, CA GSE No.: 514668 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Guy Petraborg 510.051 
General Contractor: WMI Kirby Canyon Landfill 
GC Contact: Guy Petraborg 408 779-2206 
Engineering Firm: GeoSyntec Consultants 
Engineer Contact: Hari Sharma 510 836-3034 
Products: GSE HD Textured 40 mil 472,500 sq. ft. 
 GSE HD Textured 80 mil Single-

Sided 
590,400 sq. ft. 

 GSE FabriNet HF 8 oz 369,170 sq. ft. 
 GSE Geotextile 8 oz 34,000 sq. ft. 
 GSE Geotextile 16 oz 3,500 sq. ft. 
Amount: $607,150  
Date completed: 12/3/2004  
 
   
Project Name: Waste Management/West Hawaii Landfill Cell 7 
Site Location: Waikoloa, HI GSE No.: 514670 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Mike Kahn 808 886-0940 
General Contractor: WMI West Hawaii Sanitary Landfill 
GC Contact: Mike Kahn 808 886-0940 
Engineering Firm: A-Mehr, Inc. 
Engineer Contact: Ali Mehr 714 633-5757 
Products: GSE White 60 mil 453,600 sq. ft. 
 Bentofix NSL 409,200 sq. ft. 
 GSE Geotextile 16 oz 72,000 sq. ft. 
Amount: $643,068  
Date completed: 7/20/2004  
 
   
Project Name: Lancaster Landfill and Recycling Center Phase 1A 
Site Location: Lancaster, CA GSE No.: 514672 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Lancaster Recycling & Disposal 
GC Contact: John Workman 661 945-5944 
Engineering Firm: Bryan A. Stirrat & Associates 
Engineer Contact: Janet Paul 909 860-7777 
Products: GSE HD Textured 60 mil 351,000 sq. ft. 
 GSE HD Textured 60 mil Single-

Sided 
189,000 sq. ft. 

 Bentofix NWL 530,077 sq. ft. 
 GSE Geotextile 8 oz 359,940 sq. ft. 
 GSE Geotextile 12 oz 39,500 sq. ft. 
 GSE Geotextile16 oz 19,000 sq. ft. 
Amount: $733,345  
Date completed: 10/6/2004  
 
   
Project Name: Waste Management/ Security RDF Cell 5 Phase V 
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Site Location: Cleveland, TX GSE No.: 514682 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Jeff Palutis 770 805-3363 
General Contractor: WMI Security RDF 
GC Contact: Mike Derdeyn 281 592-3543 
Engineering Firm: Metroplex Core 
Engineer Contact: Reid Matthews 281 440-5503 
Products: GSE HD 60 mil 470,745 sq. ft. 
 GSE HD Textured 60 mil 468,750 sq. ft. 
 GSE HyperNet 468,750 sq. ft. 
 GSE FabriNet 6 oz 490,333 sq. ft. 
 GSE FabriNet HF 6 oz 222,633 sq. ft. 
 GSE Geotextile 6 oz 128,750 sq. ft. 
Amount: $642,884  
Date completed: 7/30/2004 

 
 

 
   
Project Name: Waste Management/Eagle Valley Landfill Cell 11B 
Site Location: Orion, MI GSE No.: 514702 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 218-1702 
General Contractor: WMI Eagle Valley Landfill 
GC Contact: Rich Paajanen 248 391-0990 
Engineering Firm: Earth Tech 
Engineer Contact: Matthew Williams 734 779-2800 
Products: GSE HD 60 mil 226,800 sq. ft. 
 GSE HD Textured 60 mil 175,500 sq. ft. 
 GSE UltraFlex Textured 60 mil 315,900 sq. ft. 
 GSE HyperNet 193,905 sq. ft. 
 Bentofix NSL 491,866 sq. ft. 
 GSE FabriNets 88,582 sq. ft. 
 GSE Geotextiles 390,301 sq. ft. 
Amount: $688,110  
Date completed: 10/1/2004  
 
   
Project Name: Waste Management/Waters Landfill Cell D North 
Site Location: Frederic, MI GSE No.: 514705 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 218-1702 
General Contractor: WMI Waters Landfill 
GC Contact: Debora Johnston 517 732-3553 
Engineering Firm: Midwestern Consulting LLC 
Engineer Contact: J. Chris Sullivan 734 995-0200 
Products: GSE HD Textured 60 mil 630,113 sq. ft. 
 Bentofix NSL 299,925 sq. ft. 
 GSE FabriNet 6 oz 464,000 sq. ft. 
 GSE Geotextile 10 oz 19,000 sq. ft. 
Amount: $813,252  
Date completed: 7/26/2004  
 
   
Project Name: Waste Management/Chain of Rocks RDF Final Cover Top 

Slopes 
Site Location: Granite City, IL GSE No.: 514712 
Application: Sanitary LF Cap  
Owner: Waste Management 
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Owner Contact: Denny Dennison 618 271-6788 
General Contractor: WMI Chain of Rocks RDF 
GC Contact: Denny Dennison 618 271-6788 
Engineering Firm: Sherrill Associates 
Engineer Contact: Melissa Shulte 618 656-9251 
Products: GSE HD Textured 40 mil 2,133,225 sq. ft. 
Amount: $746,595  
Date completed: 9/24/2004  
 
   
Project Name: Waste Management/ Pheasant Run Landfill Phase 2 Composite 

Liner 
Site Location: Bristol, WI GSE No.: 514716 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Casey Furlong 262 857-7956 
General Contractor: WMI Pheasant Run RDF 
GC Contact: Casey Furlong 262 857-7956 
Engineering Firm: CQM, Inc. 
Engineer Contact: Pete Rammer 920 465-3911 
Products: GSE HD Textured 60 mil 842,400 sq. ft. 
 GSE FabriNet 6 oz 273,470 sq. ft. 
 GSE Geotextile 12 oz 99,067 sq. ft. 
Amount: $605,389  
Date completed: 8/20/2004 

 
 

 
   
Project Name: Waste Management/ Mountain View Reclamation Cap 
Site Location: Greencastle, PA GSE No.: 514728 
Application: Sanitary LF Cap  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Mountain View Reclamation 
GC Contact: Bob Detz 717 593-4501 
Engineering Firm: Earth Tech 
Engineer Contact: John Conturo 215 244-7108 
Products: GSE HD Textured 40 mil 614,250 sq. ft. 
 GSE FabriNet 8 oz 712,733 sq. ft. 
 GSE Geotexile 10 oz 71,000 sq. ft. 
Amount: $625,535  
Date completed: 7/26/2004  
 
   
Project Name: Waste Management/ Mountain View Reclamation Cell 16B 
Site Location: Greencastle, PA GSE No.: 514730 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Mountain View Reclamation 
GC Contact: Bob Detz 717 593-4501 
Engineering Firm: Earth Tech 
Engineer Contact: John Conturo 215 244-7108 
Products: GSE HD Textured 60 mil 620,100 sq. ft. 
 GSE FabriNet UF 8 oz 311,750 sq. ft. 
 Bentofix NS 313,875 sq. ft. 
 GSE Geotexile 6 oz 6,000 sq. ft. 
 GSE Geotextile 16 oz 70,003 sq. ft. 
Amount: $709,184  
Date completed: 6/3/2004  
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Project Name: Waste  Management/Laurel Highlands Landfill Cell 4A 
Site Location: Johnstown, PA GSE No.: 514735 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Laurel Highlands Landfill 
GC Contact: Brad Minemyer 814 749-9065 
Engineering Firm: Civil & Environmental Consultants, Inc. 
Engineer Contact: Eric Chiado 724 327-5200 
Products: GSE HD Textured 60 mil 643,050 sq. ft. 
 GSE HyperNet 647,700 sq. ft. 
 Bentofix NSL 321,884 sq. ft. 
 GSE Geotextile 10 oz 76,111 sq. ft. 
Amount: $656,249  
Date completed: 11/22/2004  
 
   
Project Name: Waste Management/ Southern Alleghenies Landfill Phase III 

Cell 2A 
Site Location: Davidsville, PA GSE No.: 514737 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Southern Alleghenies Landfill 
GC Contact: Darrell Klink 814 479-2537 
Engineering Firm: Civil Design Solutions, Inc. 
Engineer Contact: David Murray 412 299-2700 
Products: GSE HD 60 mil 478,800 sq. ft. 
 GSE HD Textured 60 mil 234,000 sq. ft. 
 Bentofix NSL 330,686 sq. ft. 
 GSE HyperNet HF 221,155 sq. ft. 
 GSE HyperNet HS 220,320 sq. ft. 
 GSE FabriNets 253,596 sq. ft. 
 GSE Geotextile 10 oz 51,000 sq. ft. 
Amount: $660,686  
Date completed: 9/29/2004 

 
 

 
   
Project Name: Waste Management/ Crossroads Landfill Phase 8B 
Site Location: Norridgewock, ME GSE No.: 514750 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Disposal Services of Maine 
GC Contact: Dave Jarvis 207 634-2714 
Engineering Firm: GeoSyntec Consultants 
Engineer Contact: Dave Bonnett 978 263-9588 
Products: GSE HD Textured 60 mil 526,500 sq. ft. 
 GSE HD 60 mil 141,375 sq. ft. 
 Bentofix NSL 484,027 sq. ft. 
 GSE FabriNet HS 8 oz 257,854 sq. ft. 
 GSE FabriNet UF 8 oz 146,595 sq. ft. 
Amount: $774,575  
Date completed: 8/12/2004  
 
   
Project Name: Waste Management/Mill Seat Landfill Stage IIIB 
Site Location: Bergen, NY GSE No.: 514760 
Application: Sanitary LF  
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Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Mill Seat Landfill 
GC Contact: Jeff Richardson 585 494-3000 
Engineering Firm: Earth Tech 
Engineer Contact: Jim Doughtery 215 244-7100 
Products: GSE HD Textured 60 mil 632,610 sq. ft. 
 Bentofix NWL 241,357 sq. ft. 
 GSE FabriNet 6 oz 690,345 sq. ft. 
 GSE Geotextile 16 oz 37,963 sq. ft. 
 GSE Geotextile 6 oz 2,000 sq. ft. 
Amount: $780,095  
Date completed: 10/13/2004  
 
   
Project Name: Onyx/Orchard Hills Landfill Phase IV, V and Berm 
Site Location: Davis Junction, IL GSE No.: 514762 
Application: Sanitary LF  
Owner: Onyx Waste Services 
Owner Contact: Randy Frank 262 971-1391 
General Contractor: Onyx Waste Services 
GC Contact: Randy Frank 262 971-1391 
Engineering Firm: RMT 
Engineer Contact: Mark Torresani 608 831-4444 
Products: GSE HD 60 mil 879,120 sq. ft. 
 GSE HD Textured 60 mil 245,700 sq. ft. 
 Bentofix NSL 5,784 sq. ft. 
 GSE Geotextile 12 oz 182,738 sq. ft. 
 GSE Geotextile 6 oz 119,000 sq. ft. 
Amount: $690,944  
Date completed: 11/24/2004  
 
   
Project Name: Onyx/Greentree Cap 
Site Location: Kersey, PA GSE No.: 514767 
Application: Sanitary LF Cap  
Owner: Onyx Waste Services 
Owner Contact: Bill Binnie 814 265-1744 
General Contractor: Onyx Waste Services 
GC Contact: Bill Binnie 814 265-1744 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Jim Echard 814 238-2060 
Products: GSE UltraFlex Textured 40 mil 1,512,000 sq. ft. 
 GSE FabriNet 6 oz 1,490,745 sq. ft. 
 GSE Geotextile 6 oz 9,000 sq. ft. 
Amount: $899,319  
Date completed: 11/20/2004 

 
 

 
   
Project Name: Waste Management/Hardy Road Landfill Final Cover 
Site Location: Akron, OH GSE No.: 514853 
Application: Sanitary LF Cap  
Owner: Waste Management 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Hardy Road Landfill 
GC Contact: Scott Herman 330 928-8293 
Engineering Firm: Civil & Environmental Consultants, Inc. 
Engineer Contact: Carla Suszkowski 412 429-2324 
Products: GSE UltraFlex Textured 40 mil 1,134,000 sq. ft. 
 GSE FabriCap 6 oz 1,163,612 sq. ft. 
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Amount: $773,930  
Date completed: 8/12/2004  
 
   
Project Name: Waste Management/Pine Tree Acres Landfill Cell 15 
Site Location: Lenox, MI GSE No.: 514859 
Application: Sanitary LF  
Owner: Waste Management 
Owner Contact: Steve Lackner 630 218-1702 
General Contractor: WMI Pine Tree Acres Landfill 
GC Contact: Rich Paajanen 810 749-9698 
Engineering Firm: McNeely & Lincoln Associates, Inc. 
Engineer Contact: Allen Visel 734 432-9777 
Products: GSE HD 60 mil 592,200 sq. ft. 
 GSE HD Textured 60 mil 163,800 sq. ft. 
 GSE UltraFlex Textured 40 mil 346,500 sq. ft. 
 Bentofix NSL 749,575 sq. ft. 
 GSE FabriNet 8 oz 98,600 sq. ft. 
 GSE FabriNet 6 oz 38,280 sq. ft. 
 GSE Geotextiles 113,000 sq. ft. 
Amount: $714,845  
Date completed: 8/31/2004  
 
   
Project Name: Allied Waste/Rockwood Landfill Cell 14 
Site Location: Newport, MI GSE No.: 514912 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Christina Pearse-Bossnick 734 397-2790 
General Contractor: Allied Waste Industries 
GC Contact: Christina Pearse-Bossnick 734 397-2790 
Engineering Firm: Midwestern Consulting LLC 
Engineer Contact: Chris Sullivan 734 995-0200 
Products: GSE HD Textured 60 mil 889,200 sq. ft. 
 GSE FabriNet UF 6 oz 782,090 sq. ft. 
 Bentofix NS 444,075 sq. ft. 
 TP275-88 Geocomposite 108,646 sq. ft. 
Amount: $749,196  
Date completed: 10/15/2004  
 
   
Project Name: Allied Waste/Coffin Butte Landfill Cell 3B(b) 
Site Location: Corvallis, OR GSE No.: 514944 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Art Mains 800 275-5641 
General Contractor: Allied Waste Industries 
GC Contact: Art Mains 800 275-5641 
Engineering Firm: Thiel Engineering 
Engineer Contact: Rick Thiel 530 692-9114 
Products: GSE HD Textured 60 mil 1,087,425 sq. ft. 
 GSE HD Textured 40 mil 456,750 sq. ft. 
 GSE Conductive Textured 80 mil 

Single-Sided 
79,200 sq. ft. 

Amount: $650,716  
Date completed: 11/13/2004 

 
 

 
   
Project Name: Allied Waste/ECDC Environmental Landfill 
Site Location: East Carbon, UT GSE No.: 514947 
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Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Darin Olson 435 888-4418 
General Contractor: Allied Waste Industries 
GC Contact: Darin Olson 435 888-4418 
Engineering Firm: Hansen, Allen & Luce, Inc. 
Engineer Contact: Kent Staheli 801 566-5599 
Products: GSE HD 60 mil 907,200 sq. ft. 
 GSE HD Textured 60 mil 152,100 sq. ft. 
 GSE HyperNet 468,165 sq. ft. 
 GSE HyperNet HF 480,955 sq. ft. 
 GSE Geotextile 8 oz 111,495 sq. ft. 
 GSE Geotextile 16 oz 12,500 sq. ft. 
Amount: $764,161  
Date completed: 7/30/2004  
 
   
Project Name: Allied Waste/Sunshine Canyon Landfill Phase IV-B Part 1 
Site Location: Sylmar, CA GSE No.: 514957 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Frank Kiesler 818 833-6508 
General Contractor: Allied Waste Industries 
GC Contact: Frank Kiesler 818 833-6508 
Engineering Firm: A-Mehr, Inc. 
Engineer Contact: Ali Mehr 949 206-0157 
Products: GSE HD Textured 80 mil 748,756 sq. ft. 
 Bentofix NSL 571,377 sq. ft. 
 GSE Geotextile 16 oz 105,990 sq. ft. 
Amount: $829,987  
Date completed: 10/8/2004  
 
   
Project Name: Cactus Landfill Cell 1A 
Site Location: Pinal County, AZ GSE No.: 515086 
Application: Sanitary LF  
Owner: Capitol Environmental Resource, Inc. 
Owner Contact: Shawn McCash 480 734-2620 
General Contractor: CS&W Contracting, Inc. 
GC Contact: Robert Myers 602 266-7000 
Engineering Firm: EMCON/OWT, Inc. 
Engineer Contact: Donald Hullings 520 792-2800 
Products: GSE White Textured 60 mil 444,600 sq. ft. 
 GSE White Textured 60 mil Single-

Sided 
170,100 sq. ft. 

 GSE FabriNet 10 oz 449,051 sq. ft. 
 GSE Geotextile 10 oz 30,264 sq. ft. 
Amount: $617,166  
Date completed: 7/6/2004 

 
 

 
   
Project Name: Seneca Landfill Cell 7 
Site Location: Evans City, PA GSE No.: 515641 
Application: Sanitary LF  
Owner: Seneca Landfill, Inc. 
Owner Contact: Ed Vogel 724 625-1511 
General Contractor: Seneca Landfill, Inc. 
GC Contact: Ed Vogel 724 625-1511 
Engineering Firm: Youchak & Youchak, Inc. 
Engineer Contact: Dan Tolmer 412 323-8840 
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Products: GSE HD Textured 60 mil 631,800 sq. ft. 
 GSE HD 60 mil 37,800 sq. ft. 
 GSE FabriNet 6/16oz 317,550 sq. ft. 
 GSE FabriNet 6/10 oz 319,000 sq. ft. 
 Bentofix NWL 634,725 sq. ft. 
 GSE HyperNet 13,500 sq. ft. 
 GSE Geotextile 16 oz 319,500 sq. ft. 
Amount: $779,023  
Date completed: 11/24/2004  
 
   
Project Name: Staten Island Transfer Station at Freshkill Landfill 
Site Location: Staten Island, NY GSE No.: 508444 
Application: Sanitary LF  
Owner: New York City Dept of Sanitation 
Owner Contact: Bernard Weinberger 212 837-8057 
General Contractor: Tully Construction Co. 
GC Contact: Tom Olesczuk 718 446-7000 
Engineering Firm: HDR Engineering, Inc. 
Engineer Contact: D. Harkins  
Products: GSE HD 60 mil 69,615 sq. ft. 
Amount: $658,750  
Date completed: 10/3/2003  
 
   
Project Name: Allied Waste/ BFI Sunshine Canyon Landfill Phase IV-A 
Site Location: Sylmar, CA GSE No.: 509763 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Curt Fuji 925 458-9800 
General Contractor: Allied BFI Sunshine Canyon Landfill 
GC Contact: Sam Rojas 818 833-6500 
Engineering Firm: A-Mehr, Inc. 
Engineer Contact: Ali Mehrazarin 714 633-5757 
Products: GSE HD Textured 80 mil 817,650 sq. ft. 
 GSE HD 40 mil 39,150 sq. ft. 
 Bentofix NSL 475,760 sq. ft. 
 GSE Geotextile 16 oz 125,465 sq. ft. 
Amount: $645,940  
Date completed: 5/5/2003  
 
   
Project Name: Waste Mgt/GROWS Landfill Final Cover 
Site Location: Morrisville, PA GSE No.: 509992 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI GROWS Landfill 
GC Contact: Ed Kucowski 215 428-3244 
Engineering Firm: Earth Tech, Inc. 
Engineer Contact: Keith McKeon 215 244-7109 
Products: GSE HD Textured 40 mil 853,300 sq. ft. 
 GSE FabriNet 713,700 sq. ft. 
 GSE Geotextile 10 oz 20,610 sq. ft. 
 Geotextile 651,360 sq. ft. 
Amount: $986,650  
Date completed: 11/25/2003 

 
 

 
   
Project Name: Waste Mgt/ Pheasant Run 2003 Composite Cover 
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Site Location: Whitelaw, WI GSE No.: 510047 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Luci Altieri 630 218-1821 
General Contractor: WMI Pheasant Run Landfill 
GC Contact: Casey Furlong 414 529-6180 
Engineering Firm: CQM 
Engineer Contact: Terry McDonald 920 465-3911 
Products: GSE HD Textured 60 mil 732,320 sq. ft. 
 GSE HyperNet 675,000 sq. ft. 
 GSE FabriNet 100,050 sq. ft. 
 Bentofix NSL 364,890 sq. ft. 
 GSE Geotextile 16 oz 84,000 sq. ft. 
 GSE Geotextile 6 oz 35,000 sq. ft. 
Amount: $623,600  
Date completed: 9/25/2003  
 
   
Project Name: Onyx/Arbor Hills Landfill Cell 5B 
Site Location: Northville, MI GSE No.: 510286 
Application: Sanitary LF  
Owner: Onyx Waste Services 
Owner Contact: Jay Warzinski 262 971-1390 
General Contractor: Onyx Waste Services 
GC Contact: Jay Warzinski 262 971-1390 
Engineering Firm: Midwestern Consulting 
Engineer Contact: Barbara Coughlin 248 620-2203 
Products: GSE UltraFlex Textured 60 mil 829,800 sq. ft. 
 GSE UltraFlex Textured 40 mil 422,600 sq. ft. 
 Bentofix NS 850,950 sq. ft. 
 GSE FabriNet 409,480 sq. ft. 
Amount: $989,055  
Date completed: 6/28/2003  
 
   
Project Name: Waste Management/Shade Landfill Cell 1 
Site Location: Cairnbrook, PA GSE No.: 510937 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Rick Smitsky 412 893-4962 
General Contractor: WMI Shade Landfill 
GC Contact: Brian Stewart 814 754-4587 
Engineering Firm: Cumberland Geotechnical 
Engineer Contact: Jaff Barnes 724 327-5200 
Products: GSE HD 60 mil 1,083,600 sq. ft. 
 GSE HD Textured 60 mil 58,500 sq. ft. 
 GSE HyperNet 1,017,000 sq. ft. 
Amount: $707,720  
Date completed: 7/21/2003  
 
   
Project Name: Waste Mgt/Columbia Ridge Landfill Module 9A 
Site Location: Arlington, OR GSE No.: 511473 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI Columbia Ridge Landfill & Recycling Center 
GC Contact: Chris Haynes 541 454-3201 
Engineering Firm: Earth Tech, Inc. 
Engineer Contact: Andy Querio 630 574-2006 
Products: GSE HD Textured 60 mil 948,290 sq. ft. 
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 GSE HD 40 mil 39,150 sq. ft. 
 GSE Geotextile 4 oz 98,500 sq. ft. 
 GSE Geotextile 16 oz 119,000 sq. ft. 
Amount: $712,260  
Date completed: 5/29/2003 

 
 

 
   
Project Name: Mostoller Landfill Phase 3b/3c 
Site Location: Somerset, PA GSE No.: 511536 
Application: Sanitary LF  
Owner: North East Waste Services Company 
Owner Contact: Barry Clark 814 444-0112 
General Contractor: North East Waste Services Company 
GC Contact: Barry Clark 814 444-0112 
Engineering Firm: CME Engineering 
Engineer Contact: Jeff Barnes 814 443-3344 
Products: GSE HD Textured 60 mil 483,690 sq. ft. 
 GSE FabriNet HS 113,675 sq. ft. 
 GSE FabriNet Single-Sided 62,640 sq. ft. 
 Bentofix NSL 166,700 sq. ft. 
 GSE HyperNet 94,500 sq. ft. 
 GSE Geotextile 16 oz 23,500 sq. ft. 
Amount: $751,550  
Date completed: 10/8/2003  
 
   
Project Name: Hopewell Closure Cap 
Site Location: Newburg, PA GSE No.: 512366 
Application: Sanitary LF Cap  
Owner: North East Waste Services Company 
Owner Contact: Bill Neidigh 717 423-5917 
General Contractor: North East Waste Services Company 
GC Contact: Bill Neidigh 717 423-5917 
Engineering Firm: Martin & Martin, Inc. 
Engineer Contact: Richard Bodner 717 264-6759 
Products: GSE UltraFlex Textured 40 mil 772,430 sq. ft. 
 GSE FabriNet 672,800 sq. ft. 
 GSE Geotextile 16 oz 73,500 sq. ft. 
Amount: $609,675  
Date completed: 7/29/2003  
 
   
Project Name: Hopewell Landfill Cell 4 
Site Location: Newburg, PA GSE No.: 512367 
Application: Sanitary LF  
Owner: North East Waste Services Company 
Owner Contact: Bill Neidigh 717 423-5917 
General Contractor: North East Waste Services Company 
GC Contact: Bill Neidigh 717 423-5917 
Engineering Firm: Martin & Martin, Inc. 
Engineer Contact: Richard Bodner 717 264-6759 
Products: GSE HD Textured 60 mil 732,320 sq. ft. 
 GSE HyperNet 675,000 sq. ft. 
 GSE FabriNet 100,050 sq. ft. 
 Bentofix NSL 364,890 sq. ft. 
 GSE Geotextile 6 oz 35,000 sq. ft. 
 GSE Geotextile 16 oz 84,000 sq. ft. 
Amount: $751,500  
Date completed: 9/30/2003  
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Project Name: Waste Mgt/CWM of the Northwest Landfill L14 Cell 1 
Site Location: Arlington, OR GSE No.: 512442 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Rick Von Pein 510 613-0254 
General Contractor: WMI CWM of the Northwest Landfill 
GC Contact: Chris Haynes 541 454-3201 
Engineering Firm: Earth Tech, Inc. 
Engineer Contact: Amy Querio 630 574-2006 
Products: GSE White Textured 60 mil 862,200 sq. ft. 
 GSE FabriNet HF 793,300 sq. ft. 
 GSE Geotextile 16 oz 1,500 sq. ft. 
Amount: $654,615  
Date completed: 8/19/2003 

 
 

 
   
Project Name: Waste Mgt/Charles City County Landfill Phase 4 Cell 1 
Site Location: Charles City, VA GSE No.: 512568 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Rick Smitsky 412 893-4962 
General Contractor: WMI Charles City Landfill 
GC Contact: Jim Stemborg 804 966-7146 
Engineering Firm: GeoSyntec Consultants 
Engineer Contact: John Beech 404 705-9500 
Products: GSE HD 60 mil 970,200 sq. ft. 
 GSE HyperNet 530,880 sq. ft. 
 Bentofix NSE 469,650 sq. ft. 
 GSE FabriNet Single-Sided 62,640 sq. ft. 
Amount: $607,160  
Date completed: 6/3/2003  
 
   
Project Name: Allied Waste/Timberlands Landfill Cell 6 
Site Location: Brewton, AL GSE No.: 512632 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Brian Martz 205 929-3118 
General Contractor: Allied Waste Industries 
GC Contact: Brian Martz 205 929-3118 
Engineering Firm: Golder Associates 
Engineer Contact: Claudia Moeller 770 492-8191 
Products: GSE HD Textured 60 mil 666,900 sq. ft. 
 Bentofix NWLE 662,625 sq. ft. 
 GSE FabriNet HF 659,315 sq. ft. 
 GSE Geotextile 8 oz 4,500 sq. ft. 
Amount: $752,250  
Date completed: 5/8/2003  
 
   
Project Name: Allied Waste/Brickyard Landfill Cell 
Site Location: Danville, IL GSE No.: 512683 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Terry Bent 217 787-6079 
General Contractor: Allied Brickyard Landfill 
GC Contact:  217 443-3128 
Engineering Firm: Feezor Engineering, Inc. 
Engineer Contact: Dan Feezor 217 753-3988 
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Products: GSE HD 60 mil 151,200 sq. ft. 
 GSE HD Textured 60 mil 35,100 sq. ft. 
 GSE Geotextile 4 oz 20,000 sq. ft. 
 GSE Geotextile 8 oz 2,000 sq. ft. 
Amount: $671,990  
Date completed: 8/6/2003  
 
   
Project Name: Allied Waste/Big River Landfill Area 5C Part 3 
Site Location: Leland, MS GSE No.: 512705 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Kirby Thompson 225 686-0122 
General Contractor: Allied Waste Industries 
GC Contact: Kirby Thompson 225 686-0122 
Engineering Firm: Eco-Systems, Inc. 
Engineer Contact: Jeff Allen 601 936-4440 
Products: GSE HD 60 mil 239,400 sq. ft. 
 GSE HD Textured 60 mil 23,400 sq. ft. 
 GSE Geotextile 8 oz 4,000 sq. ft. 
Amount: $89,500  
Date completed: 8/30/2003 

 
 

 
   
Project Name: Allied Waste/ECDC Environmental Super Cell 1A North 
Site Location: East Carbon, UT GSE No.: 512709 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Greg Czerniski 480 596-9596 
General Contractor: Allied Waste Industries 
GC Contact: Darin Olsen 435 888-4418 
Engineering Firm: Hansen Allen & Luce 
Engineer Contact: Kent Staheli 801 566-5599 
Products: GSE HD 60 mil 844,200 sq. ft. 
 GSE HD Textured 60 mil 409,500 sq. ft. 
 GSE HyperNet 427,200 sq. ft. 
 GSE HyperNet HF 423,625 sq. ft. 
 GSE Geotextile 8 oz 102,000 sq. ft. 
 GSE Geotextile 16 oz 40,000 sq. ft. 
Amount: $726,570  
Date completed: 6/16/2003  
 
   
Project Name: Waste Management/ Westside Landfill Cell 
Site Location: Three Rivers, MI GSE No.: 512735 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Luci Altieri 630 218-1821 
General Contractor: WMI Westside Landfill 
GC Contact: Fred Sawyers 616 273-1770 
Engineering Firm: Lambert Engineering 
Engineer Contact: Greg Lambert 616 443-1876 
Products: GSE HD Textured 60 mil 524,780 sq. ft. 
 GSE HD 60 mil 680,400 sq. ft. 
 GSE FabriNet Single-Sided 688,750 sq. ft. 
 GSE FabriNet 480,240 sq. ft. 
 Bentofix NSL 1,162,590 sq. ft. 
 GSE Geotextile 6 oz 5,625 sq. ft. 
 GSE Geotextile 8 oz 26,740 sq. ft. 
Amount: $948,850  
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Date completed: 9/30/2003  
 
   
Project Name: Waste Management/Glen's Landfill Cell 4 Phase 1 
Site Location: Maple City, MI GSE No.: 512745 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Luci Altieri 630 218-1821 
General Contractor: WMI Glen's Landfill 
GC Contact: Debora Johnston 231 228-5196 
Engineering Firm: Earth Tech, Inc. 
Engineer Contact: Matt Williams 734 779-2800 
Products: GSE HD Textured 60 mil 405,720 sq. ft. 
 GSE HD 60 mil 352,800 sq. ft. 
 Bentofix NSL 720,750 sq. ft. 
 GSE FabriNet 403,535 sq. ft. 
 GSE HyperNet HF 360,000 sq. ft. 
 GSE Geotextile 8 oz 49,000 sq. ft. 
Amount: $796,625  
Date completed: 7/19/2003  
 
   
Project Name: Waste Management/Turnkey Landfill Phase 8A 
Site Location: Rochester, NH GSE No.: 512752 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI of New Hampshire 
GC Contact: Anne Reichert 603 330-2140 
Engineering Firm: Sanborn Head & Associates, Inc. 
Engineer Contact: James Chabot 603 229-1900 
Products: GSE HD Textured 60 mil 1,205,890 sq. ft. 
 GSE FabriNet 1,100,550 sq. ft. 
 Bentofix NS 230,175 sq. ft. 
Amount: $903,250  
Date completed: 12/16/2003 

 
 

 
   
Project Name: Waste Management/Grand Central Landfill 2003 Cap 
Site Location: Pen Argyl, PA GSE No.: 512827 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Grand Central Sanitary Landfill 
GC Contact: Bruce Fahs 610 863-1315 
Engineering Firm: EarthRes Group 
Engineer Contact: David Horvath 215 766-1211 
Products: GSE UltraFlex Textured 40 mil 724,500 sq. ft. 
 GSE FabriNet 493,000 sq. ft. 
 GSE Geotextile 8 oz 40,000 sq. ft. 
 GSE Geotextile 12 oz 52,370 sq. ft. 
Amount: $615,430  
Date completed: 12/12/2003  
 
   
Project Name: Waste Mgt/Mountain View Reclamation Closure Cells 11-14 
Site Location: Greencastle, PA GSE No.: 512831 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
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General Contractor: WMI Mountain View Reclamation 
GC Contact: Gary Von Stetina 717 597-5666 
Engineering Firm: In House 
Engineer Contact: Gary Von Stetina 717 597-5666 
Products: GSE HD Textured 40 mil 945,900 sq. ft. 
 GSE FabriNet HS 863,910 sq. ft. 
 GSE Geotextile 10 oz 96,000 sq. ft. 
Amount: $735,750  
Date completed: 12/9/2003  
 
   
Project Name: Waste Management/ Monroeville Landfill Cell 6 
Site Location: Monroeville, PA GSE No.: 512835 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Monroeville Landfill 
GC Contact: Rick Smitsky 412 824-0678 
Engineering Firm: Civil Design Solutions, Inc. 
Engineer Contact: Dave Murray 412 299-2700 
Products: GSE HD 60 mil 642,600 sq. ft. 
 GSE HD Textured 60 mil 281,570 sq. ft. 
 GSE HyperNet 61,500 sq. ft. 
 GSE FabriNet 277,820 sq. ft. 
 GSE Geotextile 10 oz 73,500 sq. ft. 
Amount: $872,870  
Date completed: 9/24/2003  
 
   
Project Name: Waste Mgt/Southern Alleghenies Landfill Phase III Area Cell 1A 
Site Location: Davidsville, PA GSE No.: 512837 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Southern Alleghenies Landfill 
GC Contact: Brian Stewart 814 479-2537 
Engineering Firm: Civil Design Solutions, Inc. 
Engineer Contact: David Murray 412 299-2700 
Products: GSE HD 60 mil 264,600 sq. ft. 
 GSE FabriNet UF 375,280 sq. ft. 
 GSE FabriNet HS 302,470 sq. ft. 
 GSE HyperNet HS 253,530 sq. ft. 
 Bentofix NSL 427,800 sq. ft. 
 GSE Geotextile 10 oz 29,000 sq. ft. 
Amount: $894,015  
Date completed: 11/10/2003 

 
 

 
   
Project Name: Waste Mgt/Chicopee Stage 2 Base Liner 
Site Location: Chicopee, MA GSE No.: 512843 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: Waste Management, Inc. 
GC Contact: Bob Magnusson 603 929-3494 
Engineering Firm: Golder Associates 
Engineer Contact: Richard Wesenberg 603 668-0880 
Products: GSE HD Textured 60 mil 516,810 sq. ft. 
 GSE HD 40 mil 19,575 sq. ft. 
 GSE FabriNet HF 500,830 sq. ft. 
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 Bentofix NWL 504,525 sq. ft. 
Amount: $687,200  
Date completed: 11/17/2003  
 
   
Project Name: Waste Mgt/Lake View Valley Landfill Phase 3A 
Site Location: Erie, PA GSE No.: 513014 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Tony Eith 215 269-2143 
General Contractor: WMI Lake View Landfill 
GC Contact: Keith Doverspike 814 824-7808 
Engineering Firm: Earth Tech, Inc. 
Engineer Contact: John Conturo 215 244-7100 
Products: GSE HD Textured 60 mil 821,450 sq. ft. 
 GSE FabriNet 379,900 sq. ft. 
 GSE Geotextile 16 oz 92,000 sq. ft. 
Amount: $684,050  
Date completed: 7/7/2003  
 
   
Project Name: Waste Management/ Akron Regional Landfill Cap 
Site Location: Akron, OH GSE No.: 509089 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Kurt Shaner 412 893-4948 
General Contractor: WMI Akron Regional Landfill 
GC Contact: Rolando Benlo 330 351-1018 
Engineering Firm: Civil & Environmental Consultants, Inc. 
Engineer Contact: Rick Buaffalini 412 429-2324 
Products: VFP Textured 40 mil 694,480 sq. ft. 
 Geocomposite 894,480 sq. ft. 
 Bentofix NS 894,480 sq. ft. 
Amount: $690,915  
Date completed: 1/15/2002  
 
   
Project Name: Cove Sanitation Landfill Cell 1 
Site Location: Bad Axe, MI GSE No.: 509063 
Application: Sanitary LF  
Owner: Cove Sanitation 
Owner Contact: Fred Hambleton 517 658-2464 
General Contractor: Genoak Construction 
GC Contact: Robert Bammert 248 634-0428 
Engineering Firm: Rowe Engineering, Inc. 
Engineer Contact: Dan Booth 810 341-7500 
Products: HDPE 60 mil 218,214 sq. ft. 
 HDPE Textured 60 mil 164,011 sq. ft. 
 Geonet 218,214 sq. ft. 
 Geocomposite 164,011 sq. ft. 
 GCL 362,225 sq. ft. 
 Geotextile 218,214 sq. ft. 
Amount: $646,875  
Date completed: 1/15/2002 

 
 

 
   
Project Name: Allied Waste/ Conestoga Landfill Cell 12 
Site Location: Morgantown, PA GSE No.: 507679 
Application: Sanitary LF Cap  
Owner: Allied Waste Industries 
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Owner Contact: Al Roman 610 286-7876 
General Contractor: Allied Waste Industries 
GC Contact: Al Roman 610 286-7876 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Mike Rudy 601 935-7701 
Products: GSE HD Textured 60 mil 1,111,500 sq. ft. 
 Geotextile 236,500 sq. ft. 
Amount: $984,075  
Date completed: 1/19/2002  
 
   
Project Name: Seneca Landfill Cell 5/6 
Site Location: Evans City, PA GSE No.: 509177 
Application: Sanitary LF  
Owner: Seneca Landfill 
Owner Contact: Ed Vogel 724 625-1511 
General Contractor: Seneca Landfill 
GC Contact: Ed Vogel 724 625-1511 
Engineering Firm: Youchak & Youchak 
Engineer Contact: Derek Medved 412 323-8840 
Products: GSE HD Textured 60 mil 712,000 sq. ft. 
 GSE HD 60 mil 23,175 sq. ft. 
 GSE FabriNet 712,000 sq. ft. 
Amount: $625,450  
Date completed: 11/30/2002  
 
   
Project Name: J.H. Campbell Ash Disposal Landfill Cell 3 
Site Location: West Olive, MI GSE No.: 509378 
Application: Sanitary LF  
Owner: Consumers Energy Co. 
Owner Contact: D.M. Corson 517 788-0550 
General Contractor: Consumers Energy Co. 
GC Contact: Ken Chou 616 994-6946 
Engineering Firm: STS Consultants, Ltd 
Engineer Contact:  616 940-3077 
Products: GSE HD 60 mil 1,436,400 sq. ft. 
 GSE HD Textured 60 mil 281,750 sq. ft. 
 GSE FabriNet 256,800 sq. ft. 
 GSE HyperNet 1,651,500 sq. ft. 
 Bentofix  NSL 107,333 sq. ft. 
 Geotextile 94,000 sq. ft. 
Amount: $980,000  
Date completed: 6/29/2002  
 
   
Project Name: Allied Waste/ Charlotte Motor Speedway Landfill V Cell 2L 
Site Location: Harrisburg, NC GSE No.: 509440 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Brian Card 803 547-3184 
General Contractor: Allied Waste Industries 
GC Contact: Rich Nolan 803 547-3184 
Engineering Firm: ESP Associates 
Engineer Contact:  704 504-1015 
Products: GSE HD Textured 60 mil 619,560 sq. ft. 
 GSE FabriNet 593,050 sq. ft. 
 Bentofix EC 332,475 sq. ft. 
 Bentofix NWL 160,425 sq. ft. 
Amount: $642,135  
Date completed: 5/11/2002  
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Project Name: Waste Management/ Butterfield Station Landfill 
Site Location: Mobile, AZ GSE No.: 509565 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Jack Kolopanis 602 256-0630 
General Contractor: Waste Management, Inc. 
GC Contact: Jack Kolopanis 602 256-0630 
Products: GSE HD 60 mil 668,314 sq. ft. 
 GSE HD 30 mil 668,314 sq. ft. 
 Bentofix NW 668,314 sq. ft. 
Amount: $825,775  
Date completed: 2/21/2002  
 
   
Project Name: Waste Management/ Columbia Ridge Landfill Module 9 
Site Location: Arlington, OR GSE No.: 509662 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Roger North 503 242-9493 
General Contractor: WMI Columbia Ridge Landfill 
GC Contact: Sam Jiries 541 454-2630 
Engineering Firm: Earth Tech 
Engineer Contact: Anthony Quero 630 574-2006 
Products: GSE HD Textured 60 mil 1,088,100 sq. ft. 
 Geotextile 231,150 sq. ft. 
Amount: $740,290  
Date completed: 7/19/2002  
 
   
Project Name: Allied Waste/ Sunshine Canyon Landfill Phase IIC 
Site Location: Sylmar, CA GSE No.: 509757 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Curt Fuji 925 458-9800 
General Contractor: Allied Sunshine Canyon Landfill 
GC Contact: Sam Rojas 818 833-6508 
Engineering Firm: GeoSyntec Consultants 
Engineer Contact: Jeff Dombrowski 714 969-0800 
Products: GSE HD 30 mil 453,600 sq. ft. 
 GSE HD Textured 60 mil Single-

Sided 
548,100 sq. ft. 

 Bentofix NSL 561,426 sq. ft. 
 Geotextile 77,000 sq. ft. 
Amount: $805,790  
Date completed: 7/16/2002  
 
   
Project Name: Waste Management/ Chicopee Landfill Phase 6 Stage 2A 
Site Location: Chicopee, MA GSE No.: 509854 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Bob Magnusson 603 929-3494 
General Contractor: Waste Management, Inc. 
GC Contact: Bob Magnusson 603 929-3494 
Engineering Firm: Golder & Associates 
Engineer Contact: Rich Wesenberg 603 668-0880 
Products: GSE HD Textured 60 mil 830,700 sq. ft. 
 GSE FabriNet HF 711,037 sq. ft. 
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 Bentofix DN 304,500 sq. ft. 
 Bentofix ST 533,250 sq. ft. 
Amount: $883,225  
Date completed: 7/9/2002 

 
 

 
   
Project Name: Waste Management/ Mill Seat Landfill Stage IIIA 
Site Location: Bergen, NY GSE No.: 509876 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Jeff Richardson 585 494-3000 
General Contractor: WMI Mill Seat Landfill 
GC Contact: Jeff Richardson 585 494-3000 
Engineering Firm: Earth Tech 
Engineer Contact: Paul Whitty 215 244-7100 
Products: GSE HD Textured 60 mil 1,183,349 sq. ft. 
 GSE FabriNet 1,166,913 sq. ft. 
 Bentofix NWL 562,649 sq. ft. 
 Geotextile 8,500 sq. ft. 
Amount: $779,700  
Date completed: 10/11/2002  
 
   
Project Name: Waste Management/ Taunton Sanitary Landfill Cells 3 & 4 

Expansion 
Site Location: Taunton, MA GSE No.: 509982 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Peter Richer 606 929-3434 
General Contractor: WMI Taunton Landfill 
GC Contact: Peter Richer 606 929-3434 
Engineering Firm: Brown & Caldwell 
Engineer Contact: Phil Jagoda 508 923-0879 
Products: GSE HD Textured 60 mil 620,100 sq. ft. 
 GSE FabriNet 656,169 sq. ft. 
 Bentofix NWL 629,982 sq. ft. 
Amount: $781,425  
Date completed: 11/25/2002  
 
   
Project Name: Waste Management/ High Acres Landfill Cell 6/7 Overliner 
Site Location: Fairport, NY GSE No.: 509988 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact:   
General Contractor: WMI High Acres Landfill 
GC Contact: Jeff Kocian 716 223-6132 
Engineering Firm: Blasland, Bouck & Lee, Inc. 
Engineer Contact: Todd Farmeni 585 223-2074 
Products: GSE HD Textured 60 mil 915,400 sq. ft. 
 GSE HD 60 mil 478,800 sq. ft. 
 GSE HyperNet 238,500 sq. ft. 
 GSE FabriNet 442,888 sq. ft. 
 Bentofix NWL 230,000 sq. ft. 
 Geotextile 45,135 sq. ft. 
Amount: $813,375  
Date completed: 10/8/2002  
 
   
Project Name: Waste Management/ Hardy Road Landfill Cap 
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Site Location: Akron, OH GSE No.: 509999 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Greg Meyer 937 318-6325 
General Contractor: WMI Akron Regional Landfill 
GC Contact: Scott Herman 330 928-8293 
Engineering Firm: Civil & Environmental Consultants 
Engineer Contact: Carla Suszkowski 412 429-2324 
Products: GSE UltraFlex Textured 40 mil 1,071,000 sq. ft. 
 GSE FabriNet 1,076,466 sq. ft. 
Amount: $664,200  
Date completed: 11/7/2002 

 
 

 
   
Project Name: Waste Management/ Shade Landfill Cell 1A 
Site Location: Cairnbrook, PA GSE No.: 510008 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Rick Smitsky 412 893-4962 
General Contractor: WMI Shade Landfill 
GC Contact: Brian Stewart 814 754-4587 
Engineering Firm: Cumberland Geotechnical 
Engineer Contact: Jeff Barnes 724 327-5200 
Products: GSE HD 60 mil 1,083,600 sq. ft. 
 GSE HD Textured 60 mil 58,500 sq. ft. 
 GSE HyperNet 1,017,000 sq. ft. 
Amount: $680,900  
Date completed: 9/27/2002  
 
   
Project Name: Waste Management/ King George Landfill Cells 8B & 15 
Site Location: King George, VA GSE No.: 510021 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Rick Smitsky 412 893-4962 
General Contractor: WMI King George Landfill 
GC Contact: Jim Stenborg 703 709-7651 
Engineering Firm: Golder & Associates 
Engineer Contact:  281 931-8674 
Products: GSE HD Textured 60 mil 865,800 sq. ft. 
 GSE HD Textured 40 mil 440,325 sq. ft. 
 GSE HD 20 mil 75,150 sq. ft. 
 GSE FabriNet 440,177 sq. ft. 
 Bentofix NSE 660,300 sq. ft. 
Amount: $955,250  
Date completed: 10/1/2002  
 
   
Project Name: Waste Management/ Venice Park Landfill Cell 2 
Site Location: Lennon, MI GSE No.: 510067 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Luci Altieri 630 218-1821 
General Contractor: WMI Venice Park Landfill 
GC Contact: Lori Winters 810 621-9080 
Engineering Firm: Golder & Associates 
Engineer Contact: Shannon Mann 517 482-2262 
Products: GSE HD 60 mil 291,690 sq. ft. 
 GSE UltraFlex Textured 40 mil 47,250 sq. ft. 
 GSE FabriNet 324,887 sq. ft. 
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 GSE FabriNet Single-Sided 275,500 sq. ft. 
 Bentofix NS 623,100 sq. ft. 
Amount: $645,350  
Date completed: 10/2/2002  
 
   
Project Name: Mostoller Landfill Pad 3A 
Site Location: Somerset, PA GSE No.: 510488 
Application: Sanitary LF  
Owner: Mostoller Landfill 
Owner Contact: Barry Clark 814 444-0120 
General Contractor: Mostoller Landfill 
GC Contact: Barry Clark 814 444-0120 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Jim Echard 814 238-2060 
Products: GSE HD Textured 60 mil 647,028 sq. ft. 
 GSE HyperFrictionFlex 60 mil 448,983 sq. ft. 
 GSE FabriNet 255,824 sq. ft. 
 GSE FabriNet Single-Sided 320,160 sq. ft. 
 GSE HyperNet 306,000 sq. ft. 
 Geotextile 80,000 sq. ft. 
 Bentofix NSL 527,618 sq. ft. 
Amount: $975,675  
Date completed: 11/13/2002 

 
 

 
   
Project Name: Allied Waste/ Woolworth Road Landfill Cell 10 
Site Location: Keithville, LA GSE No.: 504699 
Application: Sanitary LF  
Owner: Allied Waste Industies 
Owner Contact: Paul Marks 318 925-2262 
General Contractor: Browning Ferris Industries Waste of North America,Inc. 
GC Contact: Paul Marks 318 925-2262 
Engineering Firm: URS 
Products: GSE HD 60 mil 623,700 sq. ft. 
 GSE GundSeal 40 mil 569,000 sq. ft. 
 GSE FabriNet Single-Sided 6 oz 620,300 sq. ft. 
Amount: $682,590  
Date completed: 9/1/2000  
 
   
Project Name: Allied Waste/ Sunshine Canyon Landfill Phase III Extension 
Site Location: Sylmar, CA GSE No.: 504816 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: John Mays 818 833-6508 
General Contractor: Allied Waste Sunshine Canyon Landfill 
GC Contact: John Mays 818 833-6508 
Engineering Firm: Geosyntec Consultants 
Engineer Contact: Jeff Dubrowski 714 969-0800 
Products: GSE HD Textured Single-Sided 60 

mil 
396,900 sq. ft. 

 GSE HD Textured 60 mil 165,263 sq. ft. 
 GSE HD 30 mil 406,350 sq. ft. 
 GSE HD 40 mil 19,320 sq. ft. 
 GSE HyperNet 432,600 sq. ft. 
 Bentomat ST 472,500 sq. ft. 
 Geotextile 86,500 sq. ft. 
Amount: $644,391  
Date completed: 10/1/2000  
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Project Name: Waste Management/ Cedar Ridge Cap 
Site Location: East Jordan, MI GSE No.: 510636 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Luci Altieri 630 218-1821 
General Contractor: WMI Cedar Ridge RDF 
GC Contact: Debbie Johnston 248 596-3500 
Engineering Firm: Earth Tech 
Engineer Contact: May 734 779-2813 
Products: GSE UltraFlex Textured 40 mil 1,131,300 sq. ft. 
 GSE FabriNet 1,067,824 sq. ft. 
 Bentofix NSL 564,975 sq. ft. 
 Geotextile 1,616,223 sq. ft. 
Amount: $856,265  
Date completed: 10/22/2002  
 
   
Project Name: Waste Management/ East Liverpool Final Cap 
Site Location: Cincinnati, OH GSE No.: 511068 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Greg Meyer 937 318-6325 
General Contractor: WMI East Liverpool Landfill 
GC Contact: Mohammed Ali 330 866-3265 
Engineering Firm: Earth Tech 
Engineer Contact: Morgan Subbarayan 734 779-2816 
Products: GSE UltraFlex Textured 40 mil 630,000 sq. ft. 
 GSE FabriCap 631,272 sq. ft. 
 Bentofix NS 602,175 sq. ft. 
Amount: $626,225  
Date completed: 9/7/2002 

 
 

 
   
Project Name: Mead Westvaco Phase 1 Landfill 
Site Location: Escanaba, MI GSE No.: 511153 
Application: Sanitary LF  
Owner: Mead Westvaco Corporation 
Owner Contact: David DeVet 906 233-3370 
General Contractor: Bacco Construction 
GC Contact: Bruce Nygard 960 774-2616 
Engineering Firm: STS Consultants, Ltd 
Engineer Contact: Steven Shimek 920 468-1978 
Products: GSE HD 60 mil 390,600 sq. ft. 
 GSE HD Textured 60 mil 193,234 sq. ft. 
 GSE FabriNet 791,670 sq. ft. 
 GSE HyperNet 45,000 sq. ft. 
 Bentofix NSL 399,900 sq. ft. 
Amount: $647,575  
Date completed: 11/30/2002  
 
   
Project Name: Onyx/Arbor Hills Landfill Cell 5B 
Site Location: Northville, MI GSE No.: 510285 
Application: Sanitary LF  
Owner: Superior Services 
Owner Contact: Jay Warzinski 262 971-1390 
General Contractor: Superior Services 
GC Contact: Jay Warzinski 262 971-1390 
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Engineering Firm: Midwestern Consulting 
Engineer Contact: Barbara Coughlin 248 620-2203 
Products: GSE UltraFlex Textured 40 mil 1,260,000 sq. ft. 
 GSE UltraFlex Textured 60 mil 414,000 sq. ft. 
 GSE HD Textured 60 mil 292,500 sq. ft. 
 GSE FabriNet 400,200 sq. ft. 
 Bentofix NS 558,000 sq. ft. 
 Geotextile 27,500 sq. ft. 
Amount: $923,525  
Date completed: 9/22/2002  
 
   
Project Name: Lanchester Landfill Cells 3C & 4 
Site Location: Honey Brook, PA GSE No.: 502410 
Application: Sanitary LF  
Owner: Chester County Solid Waste Authority 
Owner Contact:   
General Contractor: Pavex, Inc. 
GC Contact: Brent Gallager 717 761-1502 
Engineering Firm: Geosyntec Consultants 
Engineer Contact: Jim Lyon  
Products: GSE HD Textured 40 mil 110,250 sq. ft. 
 GSE HD Textured 60 mil 1,614,600 sq. ft. 
 GSE FabriNet 863,650 sq. ft. 
 GSE FabriCap 863,650 sq. ft. 
 GSE HyperNet 29,400 sq. ft. 
Amount: $630,130  
Date completed: 5/4/2001  
 
   
Project Name: Waste Management/Chicopee Landfill Phase 6 
Site Location: Chicopee, MA GSE No.: 504886 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Bob Mangusson 603 929-1935 
General Contractor: Waste Management, Inc. 
GC Contact: Bob Magnusson 603 929-1935 
Engineering Firm: Maquire Group 
Products: GSE HD Textured 60 mil 852,050 sq. ft. 
 GSE FabriNet Single-Sided 401,280 sq. ft. 
 GSE FabriNet 292,880 sq. ft. 
Amount: $616,650  
Date completed: 7/7/2001 

 
 

 
   
Project Name: Southport Road Landfill Closure 
Site Location: Kissimmee, FL GSE No.: 507003 
Application: Sanitary LF Cap  
Owner: Osceola County Board of County Commissioners 
Owner Contact: Rey Palma 407 343-3125 
General Contractor: C.J. Langenfelder & Son, Inc. 
GC Contact: Mike Tiller 321 631-2687 
Engineering Firm: HDR Engineering 
Engineer Contact: Terry Tiedeman  
Products: GSE UltraFlex Textured 40 mil 866,250 sq. ft. 
 GSE CF315-66 Triplaner 875,425 sq. ft. 
Amount: $714,300  
Date completed: 9/20/2001  
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Project Name: Allied Waste/Conestoga Landfill Cell 11 
Site Location: Morgantown, PA GSE No.: 507328 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Al Roman 610 286-7876 
General Contractor: Allied Waste Industries 
GC Contact: Al Roman 610 286-7876 
Engineering Firm: Blazosky Associates, Inc. 
Engineer Contact: Mike Rudy  
Products: GSE HD Textured 60 mil 1,240,200 sq. ft. 
 GSE HyperFlex 60 mil 67,680 sq. ft. 
 GSE FabriNet 241,500 sq. ft. 
 Geotextile 269,000 sq. ft. 
Amount: $894,850  
Date completed: 6/26/2001  
 
   
Project Name: Allied Waste/Sunshine Canyon Phase IIIB 
Site Location: Sylmar, CA GSE No.: 507364 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Curt Fujii 925 458-9800 
General Contractor: Allied Waste Sunshine Canyon 
GC Contact: Sam Rojas 818 833-6508 
Engineering Firm: Geosyntec Consultants 
Engineer Contact: Jeff Dombrowski  
Products: GSE HD 30 mil 407,000 sq. ft. 
 GSE HD Textured 60 mil 152,100 sq. ft. 
 GSE HD Textured 60 mil Single-

Sided 
585,900 sq. ft. 

 Geotextile 99,500 sq. ft. 
 GSE FabriNet 8,400 sq. ft. 
Amount: $823,900  
Date completed: 11/26/2001  
 
   
Project Name: Waste Management/Alliance 2001 Cap 
Site Location: Taylor, PA GSE No.: 507701 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Glenn Kempa 570 562-1600 
General Contractor: Waste Management, Inc. 
GC Contact: Glenn Kempa 570 562-1600 
Engineering Firm: Martin & Martin 
Engineer Contact: Rick Bodner  
Products: GSE UltraFlex Textured 40 mil 866,250 sq. ft. 
 GSE FabriNet 907,350 sq. ft. 
 Geotextile 97,000 sq. ft. 
Amount: $681,420  
Date completed: 8/3/2001 

 
 

 
   
Project Name: Mostoller Landfill 
Site Location: Somerset, PA GSE No.: 507756 
Application: Sanitary LF  
Owner: Mostoller Landfill, Inc. 
Owner Contact: Barry Clark 814 444-0120 
General Contractor: Mostoller Landfill, Inc. 
GC Contact: Barry Clark 814 444-0120 
Engineering Firm: Crouse Consultants 
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Engineer Contact: Jeff Evers  
Products: GSE HD Textured 60 mil 1,056,500 sq. ft. 
 GSE HyperNet 155,400 sq. ft. 
 GSE FabriNet 383,925 sq. ft. 
 GSE FabriNet Single-Sided 164,225 sq. ft. 
 Claymax 200R 229,500 sq. ft. 
 Geotextile 64,900 sq. ft. 
Amount: $716,875  
Date completed: 10/12/2001  
 
   
Project Name: Norcal B & J Landfill Cell 5.1 
Site Location: Vacaville, CA GSE No.: 507815 
Application: Sanitary LF  
Owner: Norcal Waste 
Owner Contact: Tim Daleiden 707 678-5692 
General Contractor: R.J. Gordon Construction, Inc. 
GC Contact: John Johnson 925 680-8660 
Engineering Firm: Golder Associates 
Engineer Contact: Ken Haskell  
Products: GSE HD Textured 60 mil Single-

Sided 
612,150 sq. ft. 

 GSE FabriNet HF 137,200 sq. ft. 
 Geotextile 64,500 sq. ft. 
Amount: $623,000  
Date completed: 7/2/2001  
 
   
Project Name: Commonwealth Landfill Phase IV and Phase 1 Cap 
Site Location: Hegins, PA GSE No.: 507977 
Application: Sanitary LF  
Owner: Commonwealth Environmental Systems 
Owner Contact: David Leung 570 695-3590 
General Contractor: Commonwealth Environmental Systems 
GC Contact: David Leung 570 695-3590 
Engineering Firm: CECO Associates 
Engineer Contact: Al Maganotta  
Products: GSE HD Textured 40 mil 739,550 sq. ft. 
 GSE HyperFlex 60 mil 856,850 sq. ft. 
 GSE HD Textured 60 mil 573,300 sq. ft. 
 GSE FabriNet 691,900 sq. ft. 
 GSE FabriCap 851,225 sq. ft. 
Amount: $913,000  
Date completed: 11/15/2001  
 
   
Project Name: Lanchester Landfill Area B Cap 
Site Location: Narvon, PA GSE No.: 502006 
Application: Sanitary LF Cap  
Owner: Lanchester Landfill 
General Contractor: Pavex Inc. 
GC Contact: Brent Gallagher 717 761-1502 
Engineering Firm: Geosyntec Consultants 
Engineer Contact: Eric Steinhauser 410 381-4333 
Products: GSE HD Textured 40 mil 1,855,300 sq. ft. 
 GSE FabriCap 1,814,150 sq. ft. 
Amount: $630,130  
Date completed: 7/1/2000 
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Project Name: Glades Cut-Off Road Landfill Cell 3A 
Site Location: Fort Pierce, FL GSE No.: 504212 
Application: Sanitary LF  
Owner: St. Lucie County Solid Waste 
Owner Contact: Leo Gordeiro 561 462-6987 
General Contractor: Sheltra & Son Construction Co., Inc. 
GC Contact: Vince Gorham 561 597-3180 
Engineering Firm: Camp Dresser & McKee Eng. 
Engineer Contact: Eric Grotke 407 689-3336 
Products: GSE HyperFlex 60 mil 1,263,360 sq. ft. 
 GSE HyperNet 1,889,000 sq. ft. 
 Claymax 200R 491,775 sq. ft. 
 Bentomat ST 154,725 sq. ft. 
 Geotextile 8 oz 70,500 sq. ft. 
Amount: $889,000  
Date completed: 8/1/2000  
 
   
Project Name: Waste Management/ Alliance Landfill 2000 Closure 
Site Location: Taylor, PA GSE No.: 504949 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: Glenn Kempa 570 562-1600 
General Contractor: Waste Management, Inc. 
GC Contact: Glenn Kempa 570 562-1600 
Engineering Firm: Martin & Martin 
Engineer Contact: Rick Bodner 717 264-6759 
Products: GSE UltraFlex Textured 40 mil 902,950 sq. ft. 
 GSE HD 40 mil 14,625 sq. ft. 
 GSE FabriCap 7.3 oz 896,500 sq. ft. 
Amount: $658,796  
Date completed: 9/1/2000  
 
   
Project Name: Waste Management/ Saginaw Valley Closure 
Site Location: Saginaw, MI GSE No.: 504982 
Application: Sanitary LF Cap  
Owner: Waste Management, Inc. 
Owner Contact: John Prusko 810 621-9080 
General Contractor: Waste Management, Inc. 
GC Contact: John Prusko 810 621-9080 
Engineering Firm: Golder Associates Ltd. 
Engineer Contact: Domenic F. Mattiazzi 705 524-6861 
Products: GSE HD Textured 40 mil 2,558,200 sq. ft. 
 Bentomat ST 2,265,750 sq. ft. 
Amount: $958,189  
Date completed: 10/31/2000  
 
   
Project Name: Waste Management/  Westside Landfill Cell 6 
Site Location: Three Rivers, MI GSE No.: 504984 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Fred Sawyers 616 688-5777 
General Contractor: Waste Management Inc 
GC Contact: Fred Sawyer 616 688-5777 
Engineering Firm: Earth Tech 
Engineer Contact: Te-Yang Soong 734 779-2813 
Products: GSE HyperFlex  60 mil 1,015,200 sq. ft. 
 GSE HD Textured 60 mil 187,200 sq. ft. 
 GSE HyperNet 364,000 sq. ft. 
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 Geotextile 66,500 sq. ft. 
Amount: $709,567  
Date completed: 6/1/2000 

 
 

 
   
Project Name: Dow/Salzburg Landfill Cells 20-22 
Site Location: Midland, MI GSE No.: 505056 
Application: Sanitary LF  
Owner: Dow Chemical USA 
Owner Contact: Bob Reiss 517 859-4353 
General Contractor: Dow Chemical Company 
GC Contact: Kurt Dietrich 517 636-0676 
Products: GSE White Textured 60 mil 386,100 sq. ft. 
 GSE White Textured 80 mil 354,420 sq. ft. 
 GSE TP275-08 321,901 sq. ft. 
 GSE TP275-88 274,968 sq. ft. 
 Geotextile 8 oz 14,500 sq. ft. 
Amount: $788,842  
Date completed: 9/1/2000  
 
   
Project Name: Roseburg Landfill Phase II 
Site Location: Roseburg, OR GSE No.: 500182 
Application: Sanitary LF  
Owner: Douglas County 
Owner Contact: Chuck Cates 541 440-4255 
General Contractor: Wilder Construction Co. 
GC Contact: Abe Moffat 503 255-1444 
Engineering Firm: Shannon & Wilson 
Engineer Contact: Cathy Robertson 206 632-8020 
Products: GSE White Textured 60 mil 1,883,250 sq. ft. 
 GSE FabriNet 6 oz 139,500 sq. ft. 
 GSE FabriNet Single-Sided 6 oz 435,100 sq. ft. 
Amount: $816,258  
Date completed: 6/1/1999  
 
   
Project Name: Allied/ Taylor County Landfill 
Site Location: Mauk, GA GSE No.: 500453 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact: Brian Card 912 862-2504 
General Contractor: Allied Waste/ Taylor County Landfill 
GC Contact: Wes Mahaney 912 862-2504 
Engineering Firm: Hodges, Harbin,  Newberry, Inc. 
Products: GSE HyperFrictionFlex  60 mil 921,112 sq. ft. 
 Bentoliner 949,500 sq. ft. 
Amount: $641,908  
Date completed: 5/1/1999  
 
   
Project Name: Waste Management/ Pine Bluff Landfill Phase II 
Site Location: Ball Ground, GA GSE No.: 500476 
Application: Sanitary LF  
Owner: Waste Management, Inc. 
Owner Contact: Dave Stewart 770 479-2936 
General Contractor: Waste Management, Inc. 
GC Contact: Ray Chewning 404 898-9243 
Engineering Firm: J. Jones & Goulding 
Engineer Contact: Ernie Heins 770 455-8555 
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Products: GSE White Textured 60 mil 809,550 sq. ft. 
 GSE White 60 mil 85,050 sq. ft. 
 GSE FabriNet 10 oz 735,560 sq. ft. 
Amount: $650,072  
Date completed: 6/1/1999 

 
 

 
   
Project Name: Rhode Island Resource Recovery Phase IV Area 1 & 2 

Closures 
Site Location: Johnston, RI GSE No.: 500869 
Application: Sanitary LF Cap  
Owner: Rhode Island Resource Recovery Corporation 
Owner Contact: Robert Murray 401 942-1430 
General Contractor: DiGregorio Corporation 
GC Contact: Frank Maroni 401 232-5550 
Engineering Firm: GZA GeoEnvironmental 
Engineer Contact: Russ Morgan 401 421-4140 
Products: GSE HyperFlex 60 mil 1,125,885 sq. ft. 
 GSE HyperFlex 80 mil 1,333,640 sq. ft. 
 Claymax200R 1,050,378 sq. ft. 
 Geotextile 19,500 sq. ft. 
Amount: $875,000  
Date completed: 7/1/1999  
 
   
Project Name: Wicomico County/ Newland Park Landfill Closure 
Site Location: Salisbury, MD GSE No.: 500917 
Application: Sanitary LF Cap  
Owner: Wicomico County 
Owner Contact: Everett Baker 410 548-4935 
General Contractor: George & Lynch 
GC Contact: Joe Moretto 302 734-5865 
Engineering Firm: GeoSyntec Consultants 
Products: GSE HyperFrictionFlex 60 mil 142,364 sq. ft. 
 GSE HD Textured 40 mil 1,432,936 sq. ft. 
 GSE FabriNet 1,399,874 sq. ft. 
 Bentomat ST 101,250 sq. ft. 
Amount: $849,715  
Date completed: 11/1/1999  
 
   
Project Name: Washington County Resh Road Landfill Cell 2 
Site Location: Hagerstown, MD GSE No.: 500920 
Application: Sanitary LF  
Owner: Washington County 
Owner Contact: Robert G. Davenport 301 791-3101 
General Contractor: Charles Brake 
GC Contact: Larry Miller 717 369-3411 
Engineering Firm: KCI 
Engineer Contact: Jim Krawczyk 410 316-7874 
Products: GSE HD Textured 60 mil 175,000 sq. ft. 
 GSE HD 60 mil 173,880 sq. ft. 
 GSE UltraFlex 40 mil 160,875 sq. ft. 
 GSE UltraFlex Textured 40 mil 173,250 sq. ft. 
 Bentomat ST 119,250 sq. ft. 
 Claymax200R 152,875 sq. ft. 
 GSE TP 275-88 501,160 sq. ft. 
Amount: $745,880  
Date completed: 11/1/1999  
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Project Name: Palm City Landfill 
Site Location: Palm City, FL GSE No.: 501676 
Application: Sanitary LF  
Owner: Martin County 
Owner Contact:  561 288-5509 
General Contractor: Southeast Environmental 
GC Contact: Earl Holmes 912 247-7330 
Engineering Firm: CDM 
Engineer Contact: Alex Mackled 561 689-3336 
Products: GSE HyperFlex 60 mil 1,285,900 sq. ft. 
 GSE HyperNet 1,696,400 sq. ft. 
Amount: $851,470  
Date completed: 7/1/1999 

 
 

 
   
Project Name: Brookhaven Landfill Cell 5 Phases 6, 7, 8 
Site Location: Brookhaven, NY GSE No.: 502404 
Application: Sanitary LF  
Owner: Town of Brookhaven 
Owner Contact: Jack Oberholzer  
General Contractor: Asplundh Construction Corp. 
GC Contact: George J. Stolz 516 205-9340 
Engineering Firm: Emcon 
Products: GSE White Textured 60 mil 1,218,600 sq. ft. 
 GSE FabriNet 8 oz 589,000 sq. ft. 
 Bentoliner 470,250 sq. ft. 
 Claymax 6,225 sq. ft. 
Amount: $909,429  
Date completed: 9/1/1999  
 
   
Project Name: River Birch Landfill Phase 4 Cells 7-12 
Site Location: Avondale, LA GSE No.: 502465 
Application: Sanitary LF  
Owner: River Birch Incorporated 
Owner Contact: Jeff Claunch 504 364-1140 
General Contractor: Envirocon - Baton Rouge, LA 
GC Contact:  225 291-1222 
Engineering Firm: Mader-Miers Engineering, Inc. 
Products: GSE HD 60 mil 594,100 sq. ft. 
 GSE HD 40 mil 493,350 sq. ft. 
 GSE FabriNet 6 oz 965,700 sq. ft. 
 Triplaner 44,700 sq. ft. 
 Claymax200R 871,500 sq. ft. 
Amount: $606,866  
Date completed: 11/1/1999  
 
   
Project Name: Allied Waste/ Roxana Landfill Modules 2A, 2B, 3A, 3B 
Site Location: Roxana, IL GSE No.: 502909 
Application: Sanitary LF  
Owner: Allied Waste Industries 
Owner Contact:  618 656-6912 
General Contractor: Allied Waste 
GC Contact:  618 656-6912 
Engineering Firm: Hurst - Rosche Engineers, Inc. 
Engineer Contact:  217 532-3953 
Products: GSE White  60 mil 245400 sq. ft. 
 GSE White Textured  60 mil 444,600 sq. ft. 
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 GSE GundSeal Textured 40 mil 407,000 sq. ft. 
 GSE HD Textured 40 mil 63,000 sq. ft. 
Amount: $645,255  
Date completed: 8/1/1999  
 
   
Project Name: Browning Ferris Industries/ Davis Junction Cap 
Site Location: Davis Junction, IL GSE No.: 503577 
Application: Sanitary LF Cap  
Owner: Browning Ferris Industries 
Owner Contact: Kevin Shaw 815 874-9000 
General Contractor: Browning Ferris Industries 
GC Contact: Kevin Shaw 815 874-9000 
Engineering Firm: STS Consultants, Ltd 
Engineer Contact: Tony Maxson 847 279-2500 
Products: GSE UltraFlex 40 mil 1,638,000 sq. ft. 
 GSE HyperNet CP 1,668,000 sq. ft. 
Amount: $689,050  
Date completed: 11/1/1999  
x:/estimating/estimate/master reference list/landfills and caps.doc.   3/2007 
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NORTH AMERICAN MANUFACTURING CAPABILITIES 

 
 

GSE Lining Technology, Inc. with its corporate headquarters located in 
Houston, Texas, has manufacturing facilities located throughout North 
America. The manufacturing facilities are located in Houston, Texas; 
Kingstree, South Carolina; Spearfish, South Dakota; and Barrie, Ontario, 
Canada. They are each equipped to provide the highest quality product 
with industry leading technology and maximum output to service 
customers’ needs:  
 
Houston, Texas: Multiple HDPE/LLDPE geomembrane sheet production 
lines that offer a wide range of products of smooth, textures, colors, 
thicknesses, and widths. In addition, HDPE geonet/geocomposite 
production lines are available for many net or composite variations needed 
for drainage.  
 
Kingstree, South Carolina: HDPE geonet/geocomposite production line 
that offers the full range of drainage products. In addition, a nonwoven 
fabric production line that can produce 3 oz. to 32 oz. geotextile material 
for both environmental and civil markets.  
 
Spearfish, South Dakota: Geosynthetic clay lining (GCL) production lines 
capable of a full range of geomembrane supported GCLs and/or fabric 
encased GCLs.  
 
Barrie, Ontario, Canada: GCL production line capable of a full range of 
fabric encased GCLs. 
 
At these facilities, GSE offers manufacturing capacity of over 1 billion 
square feet of saleable product per year. 
 
~500,000,000 sf of Geomembrane sheet of all types 
~180,000,000 sf of Geonet/ Geocomposite of all types 
~450,000,000 sf of Nonwoven fabrics 
~200,000,000 sf of GCLs of all types 
 
All facilities operate the workforce on shifts. Each shift is fully staffed with 
Supervisor, Unit Operators, Quality Control and Maintenance personnel 
under the supervision of the Production Manager. 
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PRO RATA LIMITED MATERIAL WARRANTY 
FOR GSE LINING TECHNOLOGY, INC. 

Geomembrane Products 
(U.S.A.) 

 

 

 
 
Date:   

 
Warranty No.:   

Purchaser Name:   Project No.:   
Address:   Effective Date:   
City, State:   Project Name:   
Product Type/Description:  GSE Geomembrane Project Address:   
 
GSE Lining Technology, Inc. (“GSE”) warrants each GSE product described above to be free from material manufacturing defects 
(as described by the contract’s material specifications) and to be able to withstand normal weathering for a period of five (5) years 
from the date of sale. This limited warranty does not include damages or defects in the GSE product resulting from acts of God, 
casualty or catastrophe, including but not limited to: earthquakes, floods, piercing hail, tornadoes or force majeure. The term 
“normal use” does not include, among other things, the exposure of GSE’s product to harmful chemicals, abuse by machinery, 
equipment or people; improper site preparation or placement of cover materials; excessive pressures or stresses from any source. 
This warranty is intended for commercial use only and is not in effect for the consumer as defined in the Magnuson-Moss Warranty 
Act. 
 
Should defects or premature loss of use within the scope of this warranty occur, GSE will, at its option, repair or replace the GSE 
product on a pro rata basis at the current price in such manner as to charge the Purchaser only for that portion of the warranted life 
which has elapsed since the purchase of the product. GSE shall have the right to inspect and determine the cause of the alleged 
defect in the product and to take appropriate steps to repair or replace the product if a defect exists that is covered under this 
warranty.  
 
Any claim for any alleged breach of this warranty must be made in writing, by certified mail or courier, to GSE Lining Technology 
Co., 19103 Gundle Road, Houston, TX 77073, with the words “Warranty Claim” clearly marked on the face of the envelope, within 
ten (10) days of Purchaser becoming aware of the alleged defect. Should the required notice not be given, the defect and all 
warranties are waived by the Purchaser, and Purchaser shall not have rights under this warranty. GSE shall not be obligated to 
perform any inspection or obligated to perform any repair or replacement under this warranty until the area is made available free 
from all obstructions, water, dirt, sludge, residuals and liquids of any kind. If after inspection it is determined that there is no claim 
under this warranty, Purchaser shall reimburse GSE for its costs associated with the site inspection. 
 
In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be entitled 
to a return of the purchase price for so much of the product as GSE determines to have violated the warranty provided herein. GSE 
shall not be liable for direct, indirect, special, consequential or incidental damages resulting from a breach of this warranty 
including, but not limited to: damages for loss of production, lost profits, personal injury or property damage. GSE shall not be 
obligated to reimburse Purchaser for any repairs, replacement, modifications or alterations made by Purchaser to GSE’s product, 
unless GSE specifically authorized, in writing, said repairs, replacements, modifications or alterations in advance. GSE liability 
under this warranty shall in no event exceed the replacement cost of the product sold to the Purchaser for the particular installation 
in which it failed. 
 
GSE neither assumes nor authorizes any person other than an officer of GSE to assume for it any other or additional liability in 
connection with the GSE product made on the basis of the Limited Warranty. GSE MAKES NO WARRANTY OF ANY KIND 
OTHER THAN THAT GIVEN HEREIN AND HEREBY DISCLAIMS ALL WARRANTIES, INCLUDING BOTH 
EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  
THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, AND BY ACCEPTING DELIVERY OF THE 
PRODUCT, PURCHASER WAIVES ALL OTHER POSSIBLE WARRANTIES. GSE’s WARRANTY BECOMES AN 
OBLIGATION OF GSE TO PERFORM UNDER THE WARRANTY ONLY UPON RECEIPT OF FINAL PAYMENT. 
 
This warranty is extended to the Purchaser and is non-transferable and non-assignable, i.e. there are no third-party beneficiaries to 
this warranty. 
 



 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

 

HUT-APD-SUB-003-02-GSE-liner-QC-data 

 
 
Submittal Information 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-003-02 2012-04-16 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 



 
352 Earls Road Middle River, MD 21220 
410-335-5886 phone 443-303-1682 fax 

 

SUBMITTAL   Date: April 4, 2012 

COVER SHEET 
 

Project: Hutsonville Ash Pond 
 
General Contractor:  Charah, Inc 

12601 Plantside Drive 
Louisville, KY 40299 

 
 

Spec Section: 02800 HDPE Geomembrane Liner 
Submittal Ref: 40 Mil HDPE Geomembrane Liner- Manufacturers Quality Control 
Certification 

 
 
 
Inclusions: 
1) Roll Allocation List 
2) Roll Test Data (3 pages) 
3) Formosa Plastics Certificate of Analysis (12C1076) 
4) Formosa Plastics Certificate of Analysis (12C1080) 
5) Formosa Plastics Certificate of Analysis (12C1081) 
 
 
 
REVIEWER NOTES 



Order
Customer
Project Name

Roll# Resin Lot Product Code Mfg Date Length
108162776 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162777 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162778 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162779 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162780 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162781 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162782 12C1081 HDT-040GE-BBB-B-W0 3/29/2012 700

108162783 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162784 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162785 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162786 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162787 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162788 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162789 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162790 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162791 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162792 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162793 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162794 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162801 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162802 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162803 12C1081 HDT-040GE-BBB-B-W0 3/30/2012 700

108162804 12C1081 HDT-040GE-BBB-B-W0 3/31/2012 700

108162805 12C1081 HDT-040GE-BBB-B-W0 3/31/2012 700

108162806 12C1081 HDT-040GE-BBB-B-W0 3/31/2012 700

108162807 12C1081 HDT-040GE-BBB-B-W0 3/31/2012 700

108162808 12C1081 HDT-040GE-BBB-B-W0 3/31/2012 700

108162809 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162812 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162813 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162814 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162815 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162816 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162817 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162818 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162819 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162820 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162821 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162822 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162823 12C1080 HDT-040GE-BBB-B-W0 3/31/2012 700

108162824 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162825 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

GSE Roll Allocation
SO-066934
Chesapeake Containment Systems, Inc.
Ameren Hutsonville Ash Pond D
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108162827 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162828 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162829 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162830 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162831 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162832 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162833 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162834 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162835 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162836 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162837 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162838 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162839 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162840 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162841 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162842 12C1080 HDT-040GE-BBB-B-W0 4/1/2012 700

108162855 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162856 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162857 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162858 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162859 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162860 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162861 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162862 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162863 12C1076 HDT-040GE-BBB-B-W0 4/2/2012 700

108162864 12C1076 HDT-040GE-BBB-B-W0 4/3/2012 700

108162865 12C1076 HDT-040GE-BBB-B-W0 4/3/2012 700

108162866 12C1076 HDT-040GE-BBB-B-W0 4/3/2012 700

108162867 12C1076 HDT-040GE-BBB-B-W0 4/3/2012 700

108162868 12C1076 HDT-040GE-BBB-B-W0 4/3/2012 700
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Sales Order No. BOL NumberCustomer Name Project Location Product Name
Report Date:

Roll Number

GSE Lining Technology, LLC. ROLL TEST DATA REPORT

Chesapeake Containment Systems, Inc. Hutsonville IL US

Average
Thickness

ASTM
D5994 (mils)

Minimum
Thickness

ASTM
D5994 (mils)

Yield
Strength
ASTM

D6693 (ppi)
MD

Yield
Strength
ASTM

D6693 (ppi)
TD

Yield
Elongation

ASTM
D6693 (%)

MD

Yield
Elongation

ASTM
D6693 (%)

TD

Break
Strength
ASTM

D6693 (ppi)
MD

Break
Strength
ASTM

D6693 (ppi)
TD

Break
Elongation

ASTM
D6693 (%)

MD

Break
Elongation

ASTM
D6693 (%)

TD

Tear
Resistance

ASTM
D1004 (lbs)

MD

Tear
Resistance

ASTM
D1004 (lbs)

TD

Puncture
Resistance

ASTM
D4833 (lbs)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Carbon
Black

Dispersion
ASTM
D5596

(Views in
Cat1−Cat2)

Asperity
Height GRI
GM12 (mils)

Side A

Asperity
Height GRI
GM12 (mils)

Side B

108162776 39 36 104 104 17 16 127 95 483 311 38 35 103 0.944 2.37 10 21 21

108162777 39 36 104 104 17 16 127 95 483 311 38 35 103 0.944 2.33 10 21 21

108162778 39 36 103 106 17 16 143 110 573 473 38 37 110 0.944 2.33 10 21 21

108162779 39 34 103 106 17 16 143 110 573 473 38 37 110 0.944 2.33 10 22 19

108162780 38 35 104 112 17 16 142 107 560 356 39 37 110 0.944 2.34 10 22 19

108162781 38 35 104 112 17 16 142 107 560 356 39 37 110 0.944 2.34 10 21 19

108162782 39 35 104 112 17 16 142 107 560 356 39 37 110 0.944 2.34 10 21 19

108162783 38 35 104 113 17 16 138 120 513 477 40 36 106 0.944 2.36 10 22 20

108162784 39 34 104 113 17 16 138 120 513 477 40 36 106 0.944 2.36 10 22 20

108162785 39 35 104 113 17 16 138 120 513 477 40 36 106 0.944 2.36 10 21 20

108162786 39 35 104 113 17 16 138 120 513 477 40 36 106 0.944 2.36 10 21 20

108162787 39 35 101 104 17 16 130 104 516 437 36 36 106 0.944 2.51 10 21 20

108162788 38 35 101 104 17 16 130 104 516 437 36 36 106 0.944 2.51 10 21 20

108162789 39 34 101 104 17 16 130 104 516 437 36 36 106 0.944 2.51 10 21 20

108162790 39 37 113 118 17 16 141 118 521 404 39 39 107 0.944 2.40 10 21 20

108162791 39 36 113 118 17 16 141 118 521 404 39 39 107 0.944 2.40 10 21 21

108162792 38 37 113 118 17 16 141 118 521 404 39 39 107 0.944 2.40 10 21 21

108162793 39 37 111 117 17 17 144 131 534 544 40 37 110 0.944 2.53 9 21 21

108162794 39 36 111 117 17 17 144 131 534 544 40 37 110 0.944 2.53 9 21 21

108162801 39 34 106 113 17 16 132 107 455 324 38 36 111 0.944 2.36 10 21 20

108162802 38 35 105 111 17 17 138 113 524 422 39 36 106 0.944 2.39 10 21 20

108162803 39 35 105 111 17 17 138 113 524 422 39 36 106 0.944 2.39 10 21 20

108162804 39 35 105 111 17 17 138 113 524 422 39 36 106 0.944 2.39 10 21 20

108162805 39 35 106 109 17 16 142 103 533 388 38 35 114 0.944 2.45 10 21 20

108162806 39 34 106 109 17 16 142 103 533 388 38 35 114 0.944 2.45 10 21 19

108162807 38 35 106 109 17 16 142 103 533 388 38 35 114 0.944 2.45 10 21 19

108162808 39 35 111 122 17 17 148 113 543 392 39 39 110 0.946 2.24 10 23 22

108162809 38 35 111 122 17 17 148 113 543 392 39 39 110 0.946 2.24 10 20 19

108162812 40 35 116 120 16 16 151 111 547 315 40 39 111 0.946 2.49 10 22 20

108162813 39 34 116 120 16 16 151 111 547 315 40 39 111 0.946 2.49 10 22 20

108162814 39 34 117 124 17 16 140 105 511 300 43 39 108 0.946 2.34 10 21 21

108162815 39 35 117 124 17 16 140 105 511 300 43 39 108 0.946 2.34 10 21 21

108162816 39 35 117 124 17 16 140 105 511 300 43 39 108 0.946 2.34 10 21 22

108162817 39 34 121 123 16 16 135 105 472 267 41 40 110 0.946 2.46 10 21 22

Archive Information
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Sales Order No. BOL NumberCustomer Name Project Location Product Name
Report Date:

Roll Number

GSE Lining Technology, LLC. ROLL TEST DATA REPORT

Chesapeake Containment Systems, Inc. Hutsonville IL US

Average
Thickness

ASTM
D5994 (mils)

Minimum
Thickness

ASTM
D5994 (mils)

Yield
Strength
ASTM

D6693 (ppi)
MD

Yield
Strength
ASTM

D6693 (ppi)
TD

Yield
Elongation

ASTM
D6693 (%)

MD

Yield
Elongation

ASTM
D6693 (%)

TD

Break
Strength
ASTM

D6693 (ppi)
MD

Break
Strength
ASTM

D6693 (ppi)
TD

Break
Elongation

ASTM
D6693 (%)

MD

Break
Elongation

ASTM
D6693 (%)

TD

Tear
Resistance

ASTM
D1004 (lbs)

MD

Tear
Resistance

ASTM
D1004 (lbs)

TD

Puncture
Resistance

ASTM
D4833 (lbs)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Carbon
Black

Dispersion
ASTM
D5596

(Views in
Cat1−Cat2)

Asperity
Height GRI
GM12 (mils)

Side A

Asperity
Height GRI
GM12 (mils)

Side B

108162818 39 36 121 123 16 16 135 105 472 267 41 40 110 0.946 2.46 10 21 21

108162819 39 34 121 123 16 16 135 105 472 267 41 40 110 0.946 2.46 10 21 21

108162820 40 36 112 118 16 16 139 101 492 279 40 43 112 0.946 2.45 10 23 22

108162821 39 35 112 118 16 16 139 101 492 279 40 43 112 0.946 2.45 10 23 22

108162822 40 36 112 118 16 16 139 101 492 279 40 43 112 0.946 2.45 10 23 21

108162823 40 36 107 112 16 16 124 105 393 400 41 39 107 0.946 2.35 10 23 21

108162824 40 36 107 112 16 16 124 105 393 400 41 39 107 0.946 2.35 10 22 21

108162825 39 35 107 112 16 16 124 105 393 400 41 39 107 0.946 2.35 10 22 21

108162827 39 34 105 111 17 16 115 100 363 246 38 36 106 0.945 2.41 10 24 24

108162828 39 34 105 111 17 16 115 100 363 246 38 36 106 0.945 2.41 10 24 23

108162829 39 35 105 111 17 16 115 100 363 246 38 36 106 0.945 2.41 10 24 23

108162830 39 35 116 120 17 16 128 88 449 175 40 38 108 0.945 2.38 10 22 21

108162831 39 35 116 120 17 16 128 88 449 175 40 38 108 0.945 2.38 10 22 21

108162832 39 35 116 120 17 16 128 88 449 175 40 38 108 0.945 2.38 10 23 22

108162833 39 35 124 127 16 16 132 102 394 255 42 41 110 0.946 2.37 10 23 22

108162834 38 35 124 127 16 16 132 102 394 255 42 41 110 0.946 2.37 10 23 22

108162835 38 35 124 127 16 16 132 102 394 255 42 41 110 0.946 2.37 10 23 22

108162836 39 36 117 123 16 16 130 99 416 275 41 38 107 0.945 2.44 10 22 22

108162837 38 35 117 123 16 16 130 99 416 275 41 38 107 0.945 2.44 10 22 22

108162838 38 35 117 123 16 16 130 99 416 275 41 38 107 0.945 2.44 10 22 21

108162839 38 35 111 119 16 16 126 96 444 201 42 39 107 0.945 2.38 10 22 21

108162840 38 34 111 119 16 16 126 96 444 201 42 39 107 0.945 2.38 10 22 21

108162841 39 35 111 119 16 16 126 96 444 201 42 39 107 0.945 2.38 10 22 21

108162842 39 34 113 120 16 16 120 109 312 313 37 41 109 0.945 2.22 10 23 24

108162855 38 35 110 110 17 15 107 94 211 202 41 38 112 0.945 2.34 10 25 27

108162856 38 34 116 122 17 16 147 115 493 339 43 41 111 0.945 2.48 10 26 27

108162857 39 35 116 122 17 16 147 115 493 339 43 41 111 0.945 2.48 10 23 27

108162858 40 37 116 122 17 16 147 115 493 339 43 41 111 0.945 2.48 10 21 22

108162859 39 36 110 115 17 16 129 93 414 256 40 38 107 0.945 2.39 10 21 21

108162860 40 37 110 115 17 16 129 93 414 256 40 38 107 0.945 2.39 10 21 21

108162861 38 34 110 115 17 16 129 93 414 256 40 38 107 0.945 2.39 10 22 21

108162862 39 36 117 118 16 16 138 98 470 292 40 37 106 0.945 2.28 10 22 21

108162863 38 35 117 118 16 16 138 98 470 292 40 37 106 0.945 2.28 10 23 21

108162864 38 34 117 118 16 16 138 98 470 292 40 37 106 0.945 2.28 10 23 21
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Sales Order No. BOL NumberCustomer Name Project Location Product Name
Report Date:

Roll Number

GSE Lining Technology, LLC. ROLL TEST DATA REPORT

Chesapeake Containment Systems, Inc. Hutsonville IL US

Average
Thickness

ASTM
D5994 (mils)

Minimum
Thickness

ASTM
D5994 (mils)

Yield
Strength
ASTM

D6693 (ppi)
MD

Yield
Strength
ASTM

D6693 (ppi)
TD

Yield
Elongation

ASTM
D6693 (%)

MD

Yield
Elongation

ASTM
D6693 (%)

TD

Break
Strength
ASTM

D6693 (ppi)
MD

Break
Strength
ASTM

D6693 (ppi)
TD

Break
Elongation

ASTM
D6693 (%)

MD

Break
Elongation

ASTM
D6693 (%)

TD

Tear
Resistance

ASTM
D1004 (lbs)

MD

Tear
Resistance

ASTM
D1004 (lbs)

TD

Puncture
Resistance

ASTM
D4833 (lbs)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Carbon
Black

Dispersion
ASTM
D5596

(Views in
Cat1−Cat2)

Asperity
Height GRI
GM12 (mils)

Side A

Asperity
Height GRI
GM12 (mils)

Side B

108162865 39 34 113 120 16 16 120 109 312 313 37 41 109 0.945 2.22 10 21 21

108162866 38 34 113 120 16 16 120 109 312 313 37 41 109 0.945 2.22 10 21 21

108162867 39 35 113 120 16 16 120 109 312 313 37 41 109 0.945 2.22 10 22 21

108162868 39 35 121 130 17 16 135 101 461 210 43 40 112 0.945 2.30 10 22 21

19103 Gundle Road
 Houston, TX 77073

Laboratory Manager

This test report shall not be reproduced, except in full, without written approval of the laboratory. GSE−8.2.4−029 Rev01 − − 02/10



FORMOSA PLASTICS CORPORATION, TEXAS
201 FORMOSA DRIVE PHONE:( 888 )FPCUSA3
PO BOX 700
POINT COMFORT TX 77978

Certificate of AnalysisCertificate of Analysis

CUSTOMER:GSE LINING TECHNOLOGY, IN S/O NO : SEM1A83
UP TRACK 14732 WESTFIELD CUSTOMER PO : 03-067904

DATE SHIPPED: 3/12/12
HOUSTON TX 77070 LOT NO : 12C1076

PRODUCT :HL3812 WEIGHT (LB) : 192,250.00
RAILCAR FPAX940150 CUSTID:FT03112 SPIDM4

TEST ITEM REFERENCE METHOD TEST VALUE
--------- ---------------- ----------
HLMI, g/10 min. ASTM D1238 12.1
Density, g/cm3 ASTM D1505 .9389

_______________________________________
QC SUPERVISOR: LINDA KAO



FORMOSA PLASTICS CORPORATION, TEXAS
201 FORMOSA DRIVE PHONE:( 888 )FPCUSA3
PO BOX 700
POINT COMFORT TX 77978

Certificate of AnalysisCertificate of Analysis

CUSTOMER:GSE LINING TECHNOLOGY, IN S/O NO : SEM1A79
UP TRACK 14732 WESTFIELD CUSTOMER PO : 03-067904

DATE SHIPPED: 3/12/12
HOUSTON TX 77070 LOT NO : 12C1080

PRODUCT :HL3812 WEIGHT (LB) : 196,450.00
RAILCAR FPAX200181 CUSTID:FT03112 SPIDM4

TEST ITEM REFERENCE METHOD TEST VALUE
--------- ---------------- ----------
HLMI, g/10 min. ASTM D1238 13.4
Density, g/cm3 ASTM D1505 .9388

_______________________________________
QC SUPERVISOR: LINDA KAO



FORMOSA PLASTICS CORPORATION, TEXAS
201 FORMOSA DRIVE PHONE:( 888 )FPCUSA3
PO BOX 700
POINT COMFORT TX 77978

Certificate of AnalysisCertificate of Analysis

CUSTOMER:GSE LINING TECHNOLOGY, IN S/O NO : SEM1A82
UP TRACK 14732 WESTFIELD CUSTOMER PO : 03-067904

DATE SHIPPED: 3/12/12
HOUSTON TX 77070 LOT NO : 12C1081

PRODUCT :HL3812 WEIGHT (LB) : 192,500.00
RAILCAR FPAX980327 CUSTID:FT03112 SPIDM4

TEST ITEM REFERENCE METHOD TEST VALUE
--------- ---------------- ----------
HLMI, g/10 min. ASTM D1238 12.3
Density, g/cm3 ASTM D1505 .9384

_______________________________________
QC SUPERVISOR: LINDA KAO



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Rick Pershall <= Same
Geotechnology, Inc.
11816 Lackland Road, Suite 150
St. Louis, MO 63146

email: r_pershall@geotechnology.com

Dear Mr. Pershall:

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: Ameren Hutsonsville Power Station Ash Pond D Closure

TRI Job Reference Number: E2366-36-03

Material(s) Tested: 12, GSE 40 mil Textured HDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Tensile (ASTM D 6693)
Puncture Strength (ASTM D 4833)
Tear Resistance (ASTM D 1004)

April 16, 2012

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

Sincerely,

Mansukh Patel
Sr. Laboratory Coordinator
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

page 1 of 13
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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162776

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 46 43 41 42 41 39 41 39 46 44 42 3
39 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 106 121 113 111 102 111 7
TD Yield Strength (ppi) 116 115 118 107 112 114 4

MD Break Strength (ppi) 118 148 133 144 137 136 12
TD Break Strength (ppi) 101 91 94 99 101 97 4

MD Yield Elongation (%) 16 16 16 16 16 16 0
TD Yield Elongation (%) 17 17 17 16 16 17 1

MD Break Elongation (%) 413 496 479 519 545 490 50
TD Break Elongation (%) 165 81 246 370 366 246 126

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 96 97 101 101 104 100 4Puncture Strength (lbs) 96 97 101 101 104 100 4

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 37 37 38 39 40 35 39 39 37 37 38 2
TD Tear Strength (lbs) 34 38 36 35 39 33 38 38 35 37 36 2

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 13
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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162782

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 39 40 41 45 44 39 42 48 44 41 42 3
39 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 108 125 119 129 123 121 8
TD Yield Strength (ppi) 123 123 129 123 120 124 3

MD Break Strength (ppi) 144 156 145 173 137 151 14
TD Break Strength (ppi) 91 108 100 101 99 100 6

MD Yield Elongation (%) 14 16 16 15 13 15 1
TD Yield Elongation (%) 12 16 16 14 14 14 2

MD Break Elongation (%) 535 531 513 591 451 524 50
TD Break Elongation (%) 68 310 296 65 86 165 126

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 115 113 112 106 107 111 4Puncture Strength (lbs) 115 113 112 106 107 111 4

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 41 39 41 42 41 45 39 41 37 39 41 2
TD Tear Strength (lbs) 39 40 36 40 38 35 40 37 41 39 39 2

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 3 of 13
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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162788

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 41 44 42 41 42 41 40 39 39 40 41 2
39 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 102 118 113 118 107 112 7
TD Yield Strength (ppi) 116 119 118 113 110 115 4

MD Break Strength (ppi) 126 146 138 148 133 138 9
TD Break Strength (ppi) 130 101 110 91 87 104 17

MD Yield Elongation (%) 17 17 14 14 14 15 2
TD Yield Elongation (%) 22 15 19 17 21 19 3

MD Break Elongation (%) 496 500 453 485 454 478 23
TD Break Elongation (%) 531 336 314 218 158 311 143

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 101 106 100 106 105 104 3Puncture Strength (lbs) 101 106 100 106 105 104 3

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 42 37 37 44 44 39 41 38 39 38 40 3
TD Tear Strength (lbs) 40 37 37 38 38 37 37 39 35 36 37 1

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 4 of 13
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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162794

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 45 48 44 46 42 44 43 45 42 45 44 2
42 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 112 109 117 118 114 114 4
TD Yield Strength (ppi) 121 118 121 125 122 121 3

MD Break Strength (ppi) 132 130 156 130 138 137 11
TD Break Strength (ppi) 98 90 102 124 99 103 13

MD Yield Elongation (%) 19 16 15 15 19 17 2
TD Yield Elongation (%) 17 15 14 16 15 15 1

MD Break Elongation (%) 438 438 538 420 500 467 50
TD Break Elongation (%) 386 364 329 440 108 325 128

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 108 106 110 108 111 109 2Puncture Strength (lbs) 108 106 110 108 111 109 2

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 40 39 42 38 42 40 39 38 40 38 40 2
TD Tear Strength (lbs) 35 39 38 39 38 36 38 38 40 39 38 2

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 5 of 13
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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162806

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 44 45 47 50 42 43 45 43 40 40 44 3
40 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 131 127 117 122 117 123 6
TD Yield Strength (ppi) 111 124 116 129 128 122 8

MD Break Strength (ppi) 126 97 101 107 154 117 23
TD Break Strength (ppi) 118 121 96 100 92 105 13

MD Yield Elongation (%) 18 17 17 17 17 17 0
TD Yield Elongation (%) 14 12 12 14 14 13 1

MD Break Elongation (%) 456 78 163 248 553 299 200
TD Break Elongation (%) 518 456 414 58 61 301 224

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 101 99 105 107 108 104 4Puncture Strength (lbs) 101 99 105 107 108 104 4

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 37 37 41 39 40 36 42 37 39 35 38 2
TD Tear Strength (lbs) 41 40 37 39 41 39 39 41 40 40 40 1

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 6 of 13
GeosyntheticTesting.com
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162814

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 47 43 47 44 44 37 46 40 41 43 43 3
37 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 115 119 119 115 126 119 4
TD Yield Strength (ppi) 120 117 123 128 131 124 6

MD Break Strength (ppi) 143 136 137 139 112 133 12
TD Break Strength (ppi) 110 91 97 108 107 103 8

MD Yield Elongation (%) 19 16 16 15 17 17 2
TD Yield Elongation (%) 15 13 14 13 14 14 1

MD Break Elongation (%) 519 454 469 504 190 427 135
TD Break Elongation (%) 425 99 261 304 158 249 128

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 101 105 110 102 106 105 3Puncture Strength (lbs) 101 105 110 102 106 105 3

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 40 39 39 41 38 38 42 39 40 38 39 1
TD Tear Strength (lbs) 39 39 37 37 41 36 40 37 36 39 38 2

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 7 of 13
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162820

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 38 42 46 45 45 43 37 41 42 43 42 3
37 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 105 126 122 126 122 120 9
TD Yield Strength (ppi) 114 128 123 133 130 126 7

MD Break Strength (ppi) 114 117 147 62 124 113 31
TD Break Strength (ppi) 93 101 95 110 100 100 7

MD Yield Elongation (%) 15 14 16 14 17 15 1
TD Yield Elongation (%) 12 12 17 14 11 13 2

MD Break Elongation (%) 396 233 506 95 420 330 165
TD Break Elongation (%) 144 58 80 250 296 166 105

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 106 99 103 105 107 104 3Puncture Strength (lbs) 106 99 103 105 107 104 3

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 43 43 42 42 42 39 37 44 42 40 41 2
TD Tear Strength (lbs) 36 35 38 40 39 40 39 39 41 39 39 2

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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162827

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 42 39 41 42 39 46 45 42 37 40 41 3
37 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 121 120 126 136 117 124 7
TD Yield Strength (ppi) 128 125 126 135 130 129 4

MD Break Strength (ppi) 126 130 139 122 106 125 12
TD Break Strength (ppi) 103 101 9*6 109 112 106 5

MD Yield Elongation (%) 15 15 15 15 15 15 0
TD Yield Elongation (%) 16 13 15 17 13 15 2

MD Break Elongation (%) 399 451 434 200 341 365 101
TD Break Elongation (%) 188 98 106 190 190 154 48

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 104 105 101 97 107 103 4Puncture Strength (lbs) 104 105 101 97 107 103 4

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 42 41 36 40 43 41 38 41 40 38 40 2
TD Tear Strength (lbs) 37 36 38 38 43 35 37 35 35 34 37 2

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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162833

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 42 44 43 41 45 40 42 48 40 41 43 3
40 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 121 130 134 122 117 125 7
TD Yield Strength (ppi) 124 123 126 129 128 126 3

MD Break Strength (ppi) 128 115 160 141 121 133 18
TD Break Strength (ppi) 99 81 116 89 101 97 13

MD Yield Elongation (%) 13 16 16 14 15 15 1
TD Yield Elongation (%) 23 13 16 15 15 16 4

MD Break Elongation (%) 349 240 504 459 421 395 103
TD Break Elongation (%) 140 110 454 83 126 183 153

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 116 103 94 115 103 106 9Puncture Strength (lbs) 116 103 94 115 103 106 9

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 40 44 39 40 45 42 39 37 37 39 40 3
TD Tear Strength (lbs) 42 39 39 42 44 39 43 41 43 41 41 2

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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162839

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 42 45 41 42 40 39 36 44 39 41 41 3
36 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 115 126 129 122 129 124 6
TD Yield Strength (ppi) 128 129 122 121 120 124 4

MD Break Strength (ppi) 103 121 141 123 113 120 14
TD Break Strength (ppi) 95 97 100 105 85 96 7

MD Yield Elongation (%) 16 16 16 12 16 15 2
TD Yield Elongation (%) 18 14 16 20 22 18 3

MD Break Elongation (%) 335 399 463 343 230 354 86
TD Break Elongation (%) 89 341 135 311 91 194 123

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 104 98 101 97 107 101 4Puncture Strength (lbs) 104 98 101 97 107 101 4

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 44 41 37 42 39 39 42 43 38 43 41 2
TD Tear Strength (lbs) 38 42 40 43 41 40 39 43 38 36 40 2

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 11 of 13
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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162857

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 43 46 41 44 42 48 44 41 36 40 43 3
36 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 118 129 132 127 122 126 6
TD Yield Strength (ppi) 126 125 128 121 122 124 3

MD Break Strength (ppi) 143 151 153 145 114 141 16
TD Break Strength (ppi) 103 99 98 101 99 100 2

MD Yield Elongation (%) 16 16 16 16 16 16 0
TD Yield Elongation (%) 22 17 15 19 19 18 3

MD Break Elongation (%) 529 511 510 473 243 453 119
TD Break Elongation (%) 354 156 109 446 178 249 144

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 123 114 119 113 107 115 6Puncture Strength (lbs) 123 114 119 113 107 115 6

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 45 40 43 41 44 42 40 45 38 38 42 3
TD Tear Strength (lbs) 36 37 37 37 38 38 41 39 39 37 38 1

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: Geotechnology, Inc.

Project: Ameren Hutsonsville Power Station Ash Pond D Closure

Material: GSE 40 mil Textured HDPE Geomembrane

Sample Identification: 108162863

TRI Log #: E2366-36-03

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 44 44 39 43 43 41 42 44 41 43 42 2
39 << min

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Yield Strength (ppi) 103 116 120 120 113 114 7
TD Yield Strength (ppi) 126 117 122 113 124 120 5

MD Break Strength (ppi) 128 114 110 154 106 122 20
TD Break Strength (ppi) 91 121 90 123 91 103 17

MD Yield Elongation (%) 15 15 15 15 13 15 1
TD Yield Elongation (%) 20 16 16 16 19 17 2

MD Break Elongation (%) 453 404 326 516 109 362 157
TD Break Elongation (%) 208 500 114 454 196 294 171

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 106 102 109 96 104 103 5Puncture Strength (lbs) 106 102 109 96 104 103 5

Tear Resistance (ASTM D 1004)

MD Tear Strength (lbs) 41 41 42 42 43 46 43 42 41 42 42 1
TD Tear Strength (lbs) 39 37 40 38 39 38 36 39 38 37 38 1

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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Date: 2012-06-05

Mail To: Bill To:
Anna Saindon
Geotechnology, Inc
11816 Lackland Rd
St. Louis , MO , 63146

Geotechnology, Inc
J019896.01

e-mail:a_saindon@geotechnology.com

Dear Ms. Saindon,

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

Project: Hutsonville Power Station - Ash Pond D Closure

TRI Job Reference Number: 8395

Material(s) Tested: (24) Heat Fusion Weld Seam(s)

Test(s) Requested:
SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

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

Sincerely,

Jennifer Tenney
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-1 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 82 113 110 119 118 108

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 96 97 100 92 96 96

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 133 130 132 130 129 131

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-2 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 90 91 97 91 85 91

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 101 96 101 97 86 96

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 121 117 122 120 122 120

Shear Elongation @ Break (%) >50 46 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-4 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 98 124 92 108 95 103

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 96 99 98 92 92 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 131 135 130 134 132 132

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-5 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 95 93 94 97 95 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 92 86 86 104 88 91

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 134 128 135 129 131

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-6 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 95 109 93 106 93 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 104 100 107 99 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 133 130 137 138 129 133

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-7 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 99 102 101 99 94 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 101 104 89 98 94 97

Peel Incursion (%) <5 <5 85 <5 <5

Peel Locus Of Failure Code SE SE AD-BRK SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 134 130 128 127 133 130

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-8 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 105 112 111 112 115 111

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 94 91 93 99 95 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 131 131 126 127 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-9 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 91 91 103 107 99 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 99 104 93 94 97 97

Peel Incursion (%) <5 <5 <5 15 <5

Peel Locus Of Failure Code SE SE SE AD-BRK SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 132 128 122 124 122 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-10 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 96 93 97 105 96 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 104 110 98 109 109 106

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 127 124 123 122 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-11 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 103 107 106 119 102 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 98 104 96 105 96 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 122 125 126 124 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-12 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 77 96 90 97 79 88

Peel Incursion (%) 50 <5 90 <5 100

Peel Locus Of Failure Code AD-BRK SE AD-BRK SE AD

Peel NSF Failure Code FTB FTB FTB FTB NON-FTB

Side: B Peel B

Peel Strength (ppi) 88 82 79 91 87 85

Peel Incursion (%) 50 <5 25 <5 30

Peel Locus Of Failure Code AD-BRK SE AD-BRK SE AD-BRK

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 124 131 131 127 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-13A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 108 102 92 91 82 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 97 104 99 107 101 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 131 131 130 130 136 132

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-13B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 99 98 99 95 98 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 103 102 97 97 96 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 125 137 137 131 132 132

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-15 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 107 107 102 109 106 106

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 99 99 107 98 93 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 118 130 126 136 132 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-16 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 92 90 89 90 90 90

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 101 92 93 90 91 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 132 126 133 130 130

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-17 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 80 94 95 93 83 89

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 98 107 102 96 105 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 114 123 125 132 130 125

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-18 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 112 107 108 106 104 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 99 98 108 87 102 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 119 129 124 123 123 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-19 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 88 92 83 98 90 90

Peel Incursion (%) <5 30 10 20 <5

Peel Locus Of Failure Code SE AD-BRK AD-BRK AD-BRK SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 92 94 88 114 96 97

Peel Incursion (%) 30 <5 <5 <5 <5

Peel Locus Of Failure Code AD-BRK SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 117 127 133 127 125 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-20 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 102 96 105 83 87 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 106 107 108 102 105 106

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 130 137 137 139 136 136

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-21 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 103 103 104 85 84 96

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 90 121 117 94 89 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 126 138 136 142 136 136

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-22 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 92 93 95 96 100 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 97 110 101 106 104 104

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 121 130 131 133 129 129

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-23 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 87 87 82 94 90 88

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 98 89 93 98 89 93

Peel Incursion (%) <5 <5 <5 5 10

Peel Locus Of Failure Code SE SE SE AD-BRK AD-BRK

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 140 132 131 131 131

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8395

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-24 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 113 114 117 113 111 114

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 111 105 109 110 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 129 137 140 137 138 136

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-25 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 93 90 97 96 95 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 108 109 108 113 109 109

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 137 139 131 127 132

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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Date: 2012-06-06

Mail To: Bill To:
Anna Saindon
Geotechnology, Inc
11816 Lackland Rd
St. Louis , MO , 63146

Geotechnology, Inc
J019896.01

e-mail:a_saindon@geotechnology.com

Dear Ms. Saindon,

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

Project: Hutsonville Power Station - Ash Pond D Closure

TRI Job Reference Number: 8407

Material(s) Tested: (5) Heat Fusion Weld Seam(s)

Test(s) Requested:
SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

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

Sincerely,

Jennifer Tenney
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com

TRI/Environmental, Inc.
A Texas Research International Company

Page: 1 of 4
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8407

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-3A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 89 96 96 91 93 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 93 100 106 98 97 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 126 126 126 128 129 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-3B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 104 105 102 102 106 104

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 106 101 93 101 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 128 130 134 130 132 131

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8407

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-14A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 104 105 95 109 104 103

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 101 97 83 91 89 92

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 135 136 136 139 140 137

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-14B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 98 109 95 98 94 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 88 81 85 88 89 86

Peel Incursion (%) <5 <5 <5 10 10

Peel Locus Of Failure Code SE SE SE AD-BRK AD-BRK

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 136 135 133 133 135 134

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8407

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-26 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 96 89 93 94 92 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 98 99 106 106 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 125 122 118 121 123 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company

Page: 4 of 4
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Date: 2012-06-07

Mail To: Bill To:
Anna Saindon
Geotechnology, Inc
11816 Lackland Rd
St. Louis , MO , 63146

Geotechnology, Inc
J019896.01

e-mail:a_saindon@geotechnology.com

Dear Ms. Saindon,

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

Project: Hutsonville Power Station - Ash Pond D Closure

TRI Job Reference Number: 8417

Material(s) Tested: (6) Heat Fusion Weld Seam(s)

Test(s) Requested:
SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

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

Sincerely,

Melissa Hunter
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com

TRI/Environmental, Inc.
A Texas Research International Company

Page: 1 of 4
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8417

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-7A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 98 92 99 94 95 96

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 94 93 100 100 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 142 138 137 143 140 140

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-7B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 93 97 92 93 95 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 95 99 102 102 102 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 137 144 140 138 139 140

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company

Page: 2 of 4
http://www.geosyntheticstesting.com

9063 Bee Caves Road / Austin, Tx. 78733 / 512.263.2101 / fax: 512.263.2558



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8417

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-12A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 97 94 98 95 102 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 97 96 89 93 96 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 136 137 139 145 138 139

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-12B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 101 94 93 91 94 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 85 89 96 87 91

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 141 139 133 133 135 136

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company

Page: 3 of 4
http://www.geosyntheticstesting.com

9063 Bee Caves Road / Austin, Tx. 78733 / 512.263.2101 / fax: 512.263.2558



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8417

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-19A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 103 93 103 101 103 101

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 94 97 101 98 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 140 141 140 147 141 142

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-19B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 102 96 97 97 100 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 105 101 101 104 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 145 144 143 149 150 146

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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Date: 2012-06-12

Mail To: Bill To:
Anna Saindon
Geotechnology, Inc
11816 Lackland Rd
St. Louis , MO , 63146

Geotechnology, Inc
Project # : J019896.01

e-mail:a_saindon@geotechnology.com

Dear Ms. Saindon,

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

Project: Hutsonville Power Station - Ash Pond D Closure

TRI Job Reference Number: 8458

Material(s) Tested:
(60) Heat Fusion Weld Seam(s)
(2) Single Extrusion Weld Seam(s)

Test(s) Requested:
SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

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

Sincerely,

Jennifer Tenney
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com

TRI/Environmental, Inc.
A Texas Research International Company

Page: 1 of 32
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-27 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 90 91 88 83 90 88

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 115 111 103 110 109 110

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 126 125 132 131 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-29 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 96 94 101 93 99 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 97 92 111 112 114 105

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 126 133 126 127 128 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-30 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 80 82 80 81 79 80

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 107 115 107 107 105 108

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 120 124 126 122 125 123

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-31 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 93 97 95 99 96 96

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 103 104 115 110 114 109

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 125 125 125 130 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-32 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 85 84 86 87 89 86

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 105 103 104 97 106 103

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 125 129 128 126 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-33 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 94 99 85 101 101 96

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 107 111 100 104 110 106

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 134 125 125 131 127 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company

Page: 4 of 32
http://www.geosyntheticstesting.com

9063 Bee Caves Road / Austin, Tx. 78733 / 512.263.2101 / fax: 512.263.2558



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-34 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 84 83 84 85 77 83

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 98 106 97 102 98 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 82 100 127 131 124 113

Shear Elongation @ Break (%) 16 22 >50 >50 28

Sample ID: DT-35 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 100 105 100 96 99 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 103 96 105 104 93 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 126 127 132 132 129

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-36 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 115 111 124 114 115 116

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 99 103 95 95 101 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 124 125 129 129 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-37 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 109 117 106 106 104 108

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 98 97 100 100 105 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 121 120 119 123 121

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-38 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 102 107 106 103 116 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 97 105 95 112 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 120 121 122 127 122 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-39 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 97 95 117 114 111 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 103 104 106 105 102 104

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 128 126 126 132 127 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-40 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 101 111 114 107 104 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 106 113 106 111 106 108

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 119 118 118 120 118 119

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-41 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 101 96 99 98 100 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 109 114 106 113 107 110

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 126 125 124 125 125 125

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-42 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 99 100 100 101 105 101

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 104 107 103 97 103

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 126 126 129 125 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-43 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 95 103 100 97 97 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 108 108 107 102 105

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 127 122 127 118 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-44 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 89 101 99 93 95 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 98 98 99 96 92 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 120 126 120 118 122 121

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-45 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 106 105 104 99 96 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 107 112 106 107 105 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 127 126 126 128 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-46 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 95 96 101 99 85 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 104 103 102 105 103

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 126 124 125 123 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-47 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 111 114 111 110 110 111

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 95 95 92 91 102 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 121 125 119 121 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-48 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 108 98 109 102 94 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 93 92 92 90 91 92

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 122 125 119 123 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-49 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 109 104 107 112 109 108

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 88 100 90 97 92 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 129 128 130 134 129 130

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-50 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 110 107 91 105 104 103

Peel Incursion (%) <5 25 45 <5 <5

Peel Locus Of Failure Code SE AD-BRK AD-BRK SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 95 93 85 101 99 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 132 130 127 128 129 129

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-51 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 104 104 102 106 86 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 92 107 92 88 94 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 126 122 125 124 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-52 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 79 91 94 93 87 89

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 96 78 74 98 98 89

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 123 126 126 125 125

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-53 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 94 92 88 94 88 91

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 88 86 96 81 79 86

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 117 118 118 119 118 118

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-54 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 97 99 104 103 103 101

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 85 92 97 92 92 92

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 125 125 124 123 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-55 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 93 96 88 91 97 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 113 107 93 116 96 105

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 128 126 128 128 125 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-56 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 94 94 90 98 92 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 93 96 93 97 92 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 120 117 118 118 118 118

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-57 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 94 93 97 93 90 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 89 91 104 102 99 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 123 124 122 123 123

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-58 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 91 94 95 107 97 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 96 86 101 77 88 90

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 121 122 121 123 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-59 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 104 96 103 96 99 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 106 99 109 100 105 104

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 129 127 129 127 126 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-60 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 96 95 91 92 89 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 93 109 106 106 86 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 127 127 126 126 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-61 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 94 82 89 88 92 89

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 85 82 83 78 78 81

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 123 126 125 124 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-62 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 90 88 88 83 87 87

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 96 98 102 90 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 125 124 124 124 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-63 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 85 85 83 88 83 85

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 91 91 96 92 96 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 128 128 128 130 127 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-64 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 91 99 93 97 91 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 116 107 106 112 110 110

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 126 127 128 128 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-65 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 101 110 99 96 87 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 83 108 96 96 94 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 123 126 128 123 125

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-66 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 97 90 101 101 103 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 106 113 110 111 95 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 125 126 128 126 119 125

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-67 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 98 102 104 102 96 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 104 94 87 89 101 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 116 115 117 118 116 116

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-68 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 109 89 110 78 85 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 96 99 98 103 93 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 114 118 115 115 112 115

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-69 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 112 111 112 107 106 110

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 96 84 95 96 93 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 116 117 118 118 118 117

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-70 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 83 99 89 92 105 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 74 77 80 85 101 83

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 117 117 117 117 117 117

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-71 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 109 111 109 99 112 108

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 99 100 97 97 96 98

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 126 119 124 99 118

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-72 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 93 114 109 106 110 106

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 105 107 105 93 96 101

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 117 119 114 119 109 116

Shear Elongation @ Break (%) >50 >50 >50 >50 48

Sample ID: DT-73 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 92 97 98 97 87 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 90 106 96 88 91 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 132 133 131 131 133 132

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-74 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 105 108 106 90 110 104

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 99 94 94 92 93 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 127 128 131 126 131 129

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-75 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 89 92 92 90 94 91

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 95 97 99 98 104 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 129 128 130 130 129 129

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-76 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 107 98 94 93 101 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 109 96 99 97 109 102

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 129 129 131 130 130 130

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-77 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 89 86 86 85 87 87

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 106 108 102 103 110 106

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 132 128 129 126 126 128

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims as to the final use and purpose of the material. TRI observes and maintains client
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-78 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 90 99 97 89 95 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 110 107 109 104 103 107

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 128 133 129 129 128 129

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-79 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 84 88 89 82 102 89

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 88 106 98 90 85 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 119 119 120 119 122 120

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims as to the final use and purpose of the material. TRI observes and maintains client
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-80 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 112 96 109 102 105 105

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 93 73 93 98 92 90

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 121 120 115 126 121 121

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-81 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 89 96 93 98 90 93

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 88 91 90 91 87 89

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 125 123 123 119 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-82 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 108 103 110 109 88 104

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 92 107 97 94 96 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 128 125 126 126 128 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-83 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 97 98 105 75 93 94

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 106 104 86 100 105 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 122 123 121 123 122 122

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-84A | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 99 96 93 93 96 95

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 100 96 96 94 97 97

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 125 127 127 128 129 127

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-84B | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 96 105 102 105 105 103

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 102 92 99 97 101 98

Peel Incursion (%) <5 50 <5 <5 <5

Peel Locus Of Failure Code SE AD-BRK SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 125 123 123 126 124

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-85 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 102 104 101 102 97 101

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 95 102 107 99 99 100

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 124 129 124 124 127 126

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-86 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 107 117 113 121 118 115

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 90 110 102 101 101 101

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 123 124 123 124 123 123

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS - SINGLE TRACK
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8458

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-28 | Weld: Single Extrusion

Side: Peel Peel

Peel Strength (ppi) 101 94 94 102 99 98

Peel Incursion (%) <5% <5% <5% <5% <5%

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 115 114 120 116 120 117

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-87 | Weld: Single Extrusion

Side: Peel Peel

Peel Strength (ppi) 107 113 116 108 107 110

Peel Incursion (%) <5% <5% <5% <5% <5%

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 121 125 127 123 127 125

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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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Date: 2012-06-15

Mail To: Bill To:
Anna Saindon
Geotechnology, Inc
11816 Lackland Rd
St. Louis , MO , 63146

Geotechnology, Inc
Project # : J019896.01

e-mail:a_saindon@geotechnology.com

Dear Ms. Saindon,

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

Project: Hutsonville Power Station - Ash Pond D Closure

TRI Job Reference Number: 8500

Material(s) Tested: (1) Heat Fusion Weld Seam(s)

Test(s) Requested:
SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

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

Sincerely,

Jennifer Tenney
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com

TRI/Environmental, Inc.
A Texas Research International Company
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Geotechnology, Inc

Project: Hutsonville Power Station - Ash Pond D Closure

Material: 40mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 8500

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-84B2 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 91 94 98 85 94 92

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 95 104 107 99 90 99

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 133 137 137 132 131 134

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing is based upon accepted industry practices 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 claims 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.

TRI/Environmental, Inc.
A Texas Research International Company
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Propex Operating Company, LLC  6025 Lee Highway, Suite 425  PO Box 22788  Chattanooga, TN  37422 

ph 423 899 0444  ph 800 621 1273  fax 423 899 7619 
 
Geotex®, Landlok®, Pyramat®, X3®, SuperGro®, Petromat® and Petrotac® are registered trademarks of Propex Operating Company, LLC. 
This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the products should 

assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data sheets for the product, or such other 

written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness for a particular purpose, or arising from provision of 

samples, a course of dealing or usage of trade. 

 
© 2011 Propex Operating Company, LLC 
 

ENGINEERING EARTH 

www.geotextile.com 

GEOTEX
®
 861 is a polypropylene, staple fiber, needlepunched nonwoven geotextile produced by Propex,  

and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the 
methods listed below.  The fibers are needled to form a stable network that retains dimensional stability 
relative to each other. The geotextile is resistant to ultraviolet degradation and to biological and chemical 
environments normally found in soils.  
 
GEOTEX 861 conforms to the property values listed below1. Propex performs internal Manufacturing 
Quality Control (MQC) tests that have been accredited by the Geosynthetic Accreditation Institute – 
Laboratory Accreditation Program (GAI-LAP). This product is NTPEP approved for AASHTO standards.   
 

  MARV2 

PROPERTY TEST METHOD ENGLISH METRIC 
ORIGIN OF MATERIALS 
% U.S. Manufactured Inputs 100% 100% 
% U.S. Manufactured 100% 100% 
PHYSICAL 

Mass/ Unit Area ASTM D-5261 8.0 oz/yd2 271 g/m2 

Thickness ASTM D-5199 90 mils 2.3 mm 
MECHANICAL 
Tensile Strength (Grab) ASTM D-4632 220 lbs 979 N 
Elongation ASTM D-4632 50% 50% 
CBR Puncture ASTM D-6241 575 lbs 2559 N 
Trapezoidal Tear ASTM D-4533 95 lbs 423 N 
ENDURANCE 

UV Resistance 
% Retained at 500 hrs ASTM D-4355 70% 70% 

HYDRAULIC 

Apparent Opening Size 
(AOS)3 ASTM D-4751 80 US Std. Sieve 0.180 mm 

Permittivity ASTM D-4491 1.5 sec-1 1.5 sec-1 

Permeability ASTM D-4491 0.38 cm/sec 0.38 cm/sec 
Water Flow Rate ASTM D-4491 110 gpm/ft2 4482 l/min/m2 

   
ROLL SIZES 15 ft x 300 ft 4.57 m x 91.5 m 
 
NOTES: 
1. The property values listed above are effective 04/2011 and are subject to change without notice. 
2. Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  

Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing will exceed the value reported. 
3. Maximum average roll value.  

GEOTEX® 861 



Wrapping a subsurface drainage system with 
a Geotex® nonwoven geotextile will improve 
roadway life. 

Geotex® nonwoven geotextiles can be deployed 
directly on a soft, saturated subgrade.     

Geotex® heavyweight nonwoven geotextiles 
allow the construction of landfill drainage layers 
without fear of liner damage.

Robust Geotex® nonwovens stabilize subgrades 
and prevent the fouling of ballast beneath 
railway track. 

Made from the highest quality polypropylene fibers, our Geotex® nonwoven geotextiles are needlepunched to form a 

strong fabric that retains its dimensional stability, adding years to the life of any roadway, railroad, landfill or civil/ 

environmental engineering project. Used in subsurface drainage, separation, stabilization, erosion control and cushioning 

applications, our geotextiles are resistant to ultraviolet (UV) degradation and to biological and chemical environments 

normally found in soils.

Outperforms and is more cost 
effective than conventional 
methods, including:

  Thicker aggregate layers
  Undercutting and removal
  Chemical stabilization
  Graded, granulated filters

G E O T E X® N O N W O V E N
G E O T E X T I L E S

FEaTUrES  &  BENEF ITS
   Mass per unit areas range from 3 to 17 oz/yd² (100 to 575 g/m²) to guarantee an available 

product for every application (heavier products may be available by special order)

   Superior chemical resistance in even the most aggressive environmental applications

   Staple fibers needlepunched together to form a sturdy fabric capable of withstanding 
construction installation stresses

   Contains additives for maximum UV resistance

   Produced at some of the largest, state-of-the-art production 
facilities to assure uniform product quality

GEOTEX® NONWOVEN GEOTEXT ILES 
PrODUCT  FaMILY  TaBLE

CIV IL ENV IrONMENTaL

GEOTEX® 311 GEOTEX® 651

GEOTEX 351 GEOTEX 861

GEOTEX 401 GEOTEX 1071

GEOTEX 451 GEOTEX 1291

GEOTEX 501 GEOTEX 1701

GEOTEX 601

GEOTEX 701

GEOTEX 801

GEOTEX 1001

GEOTEX 1071

GEOTEX 1201

GEOTEX 1601

You can plan and implement road designs that will lower the 
cost and extend the life of your pavement—and our Roadways 
And Civil Engineering (R.A.C.E.) software can help. Download it 
today at geotextile.com.



aPPL ICaT ION OrGaNIZaT ION/rEFErENCE  # CaTEGOrY GEOTEX®  STYLE

PERMANENT EROSION CONTROL AASHTO M288-05/FHWA FP-03 CLASS 1/TYPE IV (A-C)
CLASS 2/TYPE IV (D-F)

GEOTEX® 801
GEOTEX 601

DRAINAGE AASHTO M288-05/FHWA FP-03 CLASS 2/TYPE I (A-C)  
CLASS 3/TYPE I (D-F)

GEOTEX 601  
GEOTEX 401

ROADWAY SEPARATION AASHTO M288-05/FHWA FP-03
CLASS 1/TYPE II (A)
CLASS 2/TYPE II (B) 
CLASS 3/TYPE II (C)

GEOTEX 801
GEOTEX 601 
GEOTEX 401

ROADWAY STABILIZATION AASHTO M288-05/FHWA FP-03 CLASS 1/TYPE III (A)
CLASS 2/TYPE III (B)

GEOTEX 801
GEOTEX 601

RAILROAD STABILIZATION AREMA/CH. 1, PART 10
REGULAR

HEAVY
EXTRA HEAVY

GEOTEX 1201
GEOTEX 1601
GEOTEX 1701

GEOMEMBRANE 
LINER PROTECTION — — GEOTEX 861-1701

GAS VENTING — — GEOTEX 861-1701

LANDFILL LEACHATE 
COLLECTION EPA/GRI REPORT NO. 15 — GEOTEX 651

GEOTEX 861

LANDFILL DRAINAGE SYSTEMS — — GEOTEX 651EN
VI

rO
N

M
EN

Ta
L

a PPL ICaT ION  rECOMMENDaT IONS  FOr  GEOTEX® NONWOVEN GEOTEXT ILES

CI
VI

L

NOTES:	 •		AASHTO:	American	Association	of	State	Highway	Transportation	Officials	 •		AREMA:	American	Railway	Engineering	and	Maintenance	Association					 
	 •		GRI:	Geosynthetics	Research	Institute	 •		EPA:	Environmental	Protection	Agency
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PrOPErTY TEST 
METHOD VaLUE3 UNIT 311 351 401 451 501 601 701 801 1001 1071 1201 1601

GRAB TENSILE 
STRENGTH ASTM D-4632 MARV lb

N
80
356

95
423

115
512

120
534

140
623

160
712

180
801

205
912

250
1112

270
1202

300
1335

380
1691

GRAB
ELONGATION ASTM D-4632 MARV % 50 50 50 50 50 50 50 50 50 50 50 50

PUNCTURE
STRENGTH ASTM D-4833 MARV lb

N
50
222

55
245

65
289

65
289

85
378

85
378

100
445

110
490

150
668

160
712

175
779

240
1068

CBR PUNCTURE ASTM D-6241 MARV lb
N

210
934

260
1157

310
1379

335
1490

360
1601

410
1824

460
2046

525
2335

625
2780

725
3225

825
3670

1025
4559

MULLEN
BURST ASTM D-3786 MARV psi

kPa
150
1034

185
1275

210
1448

230
1586

280
1930

280
1930

330
2275

350
2413

460
3171

520
3585

580
3999

750
5170

TRAPEZOIDAL
TEAR ASTM D-4533 MARV lb

N
30
134

40
178

50
222

50
222

60
267

60
267

75
334

80
356

100
445

105
467

115
512

150
668

APPARENT  
OPENING SIZE 

(AOS)
ASTM D-4751 MaxARV US Sieve

mm
50

0.300
50

0.300
70

0.212
70

0.212
70

0.212
70

0.212
70

0.212
80

0.180
100

0.150
100

0.150
100

0.150
100

0.150

PERMITTIVITY ASTM D-4491 MARV sec-1 2.0 2.0 2.0 1.5 1.5 1.5 1.5 1.5 1.2 1.2 1.0 0.7

WATER FLOW RATE  ASTM D-4491 MARV gpm/ft²
l/min/m²

150
6112

150
6112

140
5704

120
4889

115
4686

110
4480

110
4480

110
4480

85
3463

85
3463

75
3056

50
2037

UV RESISTANCE ASTM D-4355 MARV

%
Retained 
@ 500 
hours

70 70 70 70 70 70 70 70 70 70 70 70

ROLL WIDTH MEASURED TYPICAL ft
m

12.5
3.81

15
4.57

12.5
3.81

15
4.57

12.5
3.81

15
4.57

12.5
3.81

15
4.57

15
4.57

12.5
3.81

15
4.57

12.5
3.81

15
4.57

12.5
3.81

15
4.57

15
4.57

15
4.57

15
4.57

15
4.57

ROLL LENGTH MEASURED TYPICAL ft
m

360
109.8

360
109.8

360
109.8

360
109.8

360
109.8

360
109.8

360
109.8

360
109.8

360
109.8

360
109.8

300
91.5

360
109.8

300
91.5

360
109.8

300
91.5

300
91.5

300
91.5

300
91.5

300
91.5

ROLL WEIGHT CALCULATED TYPICAL
lb
kg

122
55

143
65

141
64

168
76

156
71

187
85

165
75

191
87

211
96

210
95

213
97

242
110

245
111

264
120

264
120

325
147

372
169

405
184

545
247

ROLL AREA MEASURED TYPICAL
yd2

m2

500
418

600
502

500
418

600
502

500
418

600
502

500
418

600
502

600
502

500
418

500
418

500
418

500
418

500
418

500
418

500
418

500
418

500
418

500
418
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G EOTEX® NONWOVEN C IV I L  GEOTEXT ILES  PrOPErTY  TaBLE 1  ENGL ISH  &  METR IC  UN I TS

NOTES:     1. The property values listed are effective 06/2009 and are subject to change without notice.   2. Values reported in weaker principal direction.   3. All values listed are Minimum Average Roll Values (MARV) unless 
otherwise noted, calculated as the typical minus two standard deviations. Statistically, it yields a 97.7% degree of confidence that any sample taken during quality assurance testing will exceed the value reported. 
Maximum Average Roll Values (MaxARV) represents typical plus two standard deviations.   4. Underlined styles meet and/or exceed the American Association of State Highway Transportation Officials (AASHTO)  
M288-05 specifications. 
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G E O T E X® N O N W O V E N  G E O T E X T I L E S 



KEY  PrOPErT IES  OF  GEOTEX® NONWOVEN GEOTEXT ILES

 Mass Per Unit Area: Relevant in the design of geomembrane liner protection, this value often “qualifies” a nonwoven geotextile. 

 Puncture Strength: Especially during construction, the geotextile must withstand pressures applied from surrounding aggregate.

 Apparent Opening Size: A measurement of the opening sizes of the geotextile, this property is used when selecting the correct filter.

  Permittivity: This value is a measure of the geotextile’s ability to pass water. When multiplied by the thickness, you can determine the  
permeability of the geotextile.
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PrOPErTY TEST 
METHOD VaLUE 3 UNIT 651 861 1071 1291 1701

GRAB TENSILE 
STRENGTH ASTM D-4632 MARV lb

N
170             
756

220
979

270
1202

320
1424

390
1736

GRAB
ELONGATION ASTM D-4632 MARV % 50 50 50 50 50

PUNCTURE
STRENGTH ASTM D-4833 MARV lb

N
110
490

135
601

160
712

210
934

250
1112

CBR PUNCTURE ASTM D-6241 MARV lb
N

435
1935

575
2558

725
3225

925
4115

1125
5004

MULLEN
BURST ASTM D-3786 MARV psi

kPa
330

2275
420
2895

520
3585

620
4274

800
5515

TRAPEZOIDAL
TEAR ASTM D-4533 MARV lb

N
70

312
95
423

105
467

125
556

155
690 

APPARENT  
OPENING SIZE (AOS) ASTM D-4751 MaxARV US Sieve

mm
70

0.212
80

0.180
100

0.150
100

0.150
100

0.150

PERMITTIVITY ASTM D-4491 MARV sec-1 1.5 1.5 1.2 0.8 0.7

PERMEABILITY ASTM D-4491 MARV cm/sec 0.24 0.38 0.30 0.29 0.27

WATER FLOW RATE  ASTM D-4491 MARV gpm/ft²
l/min/m²

110
4480

110
4480

85
3463

60
2445

50
2037

MASS PER
UNIT AREA ASTM D-5261 MARV oz/yd²

g/m²
6.0
203

8.0
271

10.0
339

12.0
407

16.0
542

THICkNESS ASTM D-5199 MARV mils
mm

80
2.0

90
2.3

105
2.7

115
2.9

165
4.2

UV RESISTANCE ASTM D-4355 MARV
% Retained  

@ 500 hours
70 70 70 70 70

ROLL WIDTH MEASURED TYPICAL ft
m

15
4.57

15
4.57

15
4.57

15
4.57

15
4.57

ROLL LENGTH MEASURED TYPICAL ft
m

300
91.5

300
91.5

300
91.5

300
91.5

300
91.5

ROLL WEIGHT CALCULATED TYPICAL lb
kg

235
107

291
132

372
169

434
197

577
262

ROLL AREA MEASURED TYPICAL
yd2

m2

500
418

500
418

500
418

500
418

500
418
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NOTES:     1. The property values listed are effective 06/2009 and are subject to change without notice.   2. Values reported in weaker principal direction.   3. All values listed are Minimum Average 
Roll Values (MARV) unless otherwise noted, calculated as the typical minus two standard deviations. Statistically, it yields a 97.7% degree of confidence that any sample taken during quality 
assurance testing will exceed the value reported. Maximum Average Roll Values (MaxARV) represents typical plus two standard deviations.
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For downloadable documents like construction specifications, installation guidelines, case studies and other technical information,  
please visit our web site at geotextile.com. These documents are available in easy-to-use Microsoft® Word format. 



I N S T A L L A T I O N  G U I D E L I N E S
S E P A R A T I O N / S T A B I L I Z A T I O N
G E O T E X T I L E  F A B R I C S

INTRODUCTION
Propex’s Geotex® family of geotextiles can enhance the performance of paved and unpaved roadways, parking
lots, airports, loading docks, and storage areas through separation/stabilization of the roadway structure. The
geotextiles provide three important functions: separation/stabilization, drainage, and reinforcement. The
fabric serves as a permeable separation/stabilization layer, preventing the aggregate and subgrade soils from
intermixing while allowing the passage of water. The geotextile also enhances the structural properties of the
subgrade and the roadway aggregate to minimize the cost of the road structure.

The successful use of geotextiles in these applications requires proper installation. The four basic steps of
proper installation include:

Subgrade preparation
Geotextile placement 
Aggregate placement
Aggregate compaction

Geotex stabilization geotextiles can be used in most weather and temperature conditions.

Adequate planning and preparation for each installation step will speed construction and ensure good
performance.

These guidelines provide recommendations for installation of geotextiles in separation/stabilization
applications.

The guidelines are intended to assist the contractor responsible for installation of the specified geotextile.

They are to be considered general guidelines, appropriate for common construction conditions. Specific site
conditions, design requirements, or other variables may require modification to these guidelines. 

Subgrade  Preparation
Initially, the site should be cleared of tree stumps, large stones, and other sharp objects that could puncture
the fabric. This step should be performed regardless of subgrade strength.

Roadway subgrade preparation typically involves removal of all vegetation, roots, and topsoil. Localized soft or
otherwise unsuitable subgrade areas may be required to be excavated and backfilled with select material. In
some very soft soil applications, it is beneficial to leave vegetation, roots, and topsoil in place to limit subgrade
soil disturbance and loss of strength.



Alternatively, adjacent fabric edges can be sewn
together rather than overlapped. Sewn seams must be
used when the geotextile provides significant tensile
reinforcement. This is the case, for example, when the
subgrade is very soft (CBR<0.5). Sewn seam strength
and fabric orientation are important design
parameters. In these critical applications, adjacent
panels must be placed and sewn in accordance with
the specifications provided by the design engineer.
Field sewing is performed using a portable sewing
machine and typically requires three or four laborers.
Presewn panels can be supplied from the factory.
Propex Engineering Bulletin No. 611, “Geotextile Sewn
Seams,” provides detailed information on both field-
sewn and factory-sewn seams.
Soil, rocks, or pins can be used to hold fabric edges
and overlaps down until aggregate is placed. On
curves, the geotextile may be folded or cut to conform
to the curve, as shown in Figure 1. The fold or overlap
should be in the direction of construction and can be
held in place as described above. 

Geotextile  Placement  
Two people can easily place Geotex® separation/stabilization geotextiles. The fabric should be rolled out onto
the subgrade beginning at a point that allows easy access for construction equipment yet is consistent with
the layout plan. On very soft subgrades (CBR<I) the fabric layout and aggregate placement should begin on
firm soil on the site perimeter, to establish an ''anchor point.'' From there the fabric can be rolled onto softer
sections. The geotextile should not be dragged across the subgrade. The geotextile is usually laid in the
direction of construction traffic; however, specific project dimensions may alter this layout. Geotextile panels
should be overlapped both side-to-side and end-to-end, in the direction of aggregate placement. The
recommended overlap ranges from 1.5 to 3 feet, depending on subgrade strength. Overlap recommendations
are provided in Table 1.

Figure 1 - Top, forming a curve using folds.
Bottom, forming a curve using cut pieces.

Subgrade  CBR
Value

Subgrade  R-VValue
(California)

Subgrade  Shear
Strength  (lb/in2)

Field  Estimation  of  CBR
Recommended

Minimum Overlap

< 0.5 _______ < 2 _______ Sewn seam
required

> 0.5 to 1 _______ > 2 to 4.5
A person can easily walk

on the site
3 ft.

> 1 to 2 > 0 to 10 > 4.5 to 8.5

A low ground pressure
bulldozer can access the

site without significant
rutting

2.5 ft.

> 2 > 10 > 8.5
A D4 bulldozer can

access the site without
significant rutting

1.5 ft.

TTaabbllee  11..  RReeccoommmmeennddeedd  GGeeootteexxttiillee  OOvveerrllaappss



Aggregate  Placement  
Aggregate is placed and spread on the fabric using conventional construction practices and equipment. Soil,
rocks, or pins should be used to anchor the leading edge of the fabric to prevent it from lifting during placement
of the first aggregate lift. The aggregate is typically back-dumped onto the geotextile, as the truck should not
drive directly on the fabric. The aggregate is then spread over the geotextile. A tracked bulldozer is best used
for this operation. Low ground pressure models are recommended for work on soft subgrades.

Lift thickness should not be less than 6 inches. The first lift should be as thick as necessary to limit rutting to
less than 4 inches. During spreading, the bulldozer should blade into the load and slightly upward to prevent
stressing the fabric. This procedure should be followed for each load until the fabric is completely covered. The
dozer operator can determine which areas may need additional aggregate for good stability by observing
aggregate layer rutting. 

On very soft subgrades, care should be taken during aggregate placement to ensure that the fabric is not
moved out of position nor the subgrade overstressed. Over some very soft soil conditions, ''mud waves'' may
appear during or subsequent to aggregate placement. Mud waves result from overstressing the subgrade
during fill placement, causing the subsurface soil to move away and up from the loaded area. They are
normally not a problem if they do not heave above the surface of the aggregate base. If severe mud waves are
anticipated, a Propex representative can provide information on construction procedures to minimize their
adverse effects. 

Sudden stops or turns by equipment operating over the geotextile should be avoided. Under typical conditions,
vehicles should not be allowed to drive directly on the geotextile. If space constraints make this impractical,
the possible damage from direct vehicle contact should be evaluated on a test section of the geotextile. If the
fabric is damaged such that it cannot fulfill project requirements, a more damage-resistant geotextile should
be specified.  If the fabric is damaged during installation, the damaged section should be exposed and a patch
of fabric placed over it. The patch should be large enough to overlap onto undamaged areas as recommended
in Table 1. The aggregate is then replaced and compacted. 

Aggregate  Compaction
The aggregate must be compacted as required by the project specifications. The aggregate should be initially
compacted by ''walking'' the tracked bulldozer back and forth over the aggregate while waiting for the next
aggregate load. Construction traffic will then compact the aggregate until reasonable stability is obtained. Final
compaction is achieved by rolling the area with a vibratory compactor, first without vibration for several passes
and then with full vibration. Any weak areas found during final compaction usually indicate inadequate
aggregate thickness in those locations. Do not grade ruts down; simply fill with additional aggregate and
compact to the specified density. This also applies to any future rut maintenance that might be required. 

Construction  Monitoring
It is important that the construction conditions and process be monitored. If the actual subgrade has lower
strength than that assumed for design, the structural section design thicknesses must be re-evaluated.
Observation of rutting of the aggregate layer, for example, can pinpoint weak subgrade areas, allowing design
adjustments to be made on site if necessary. One advantage of an unpaved road is the ability to identify and
resurface weak areas to avoid overdesigning the entire road. Aggregate base placed for a new pavement may
also be monitored for weak areas and corrected before the pavement layer(s) is placed.
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G E O T E X T I L E  s O L u T I O n s



OUR PASSION  
FOR CREATING  
GEOSTABIL IZATION  
SOLUTIONS BEGAN  
DECADES AGO



Starting with just a few nonwoven geotextiles,  

we quickly perfected and expanded a scientific 

approach to soil stabilization challenges that 

helped build an industry as much as our 

company. A proven solution for a variety of  

civil and environmental engineering challenges, 

geotextiles are used to improve performance  

and reduce costs of subsurface drains, 

roadways, railroads, embankments, landfills 

and more. 

As the largest geotextile manufacturer in the 

world, we have designed a wide variety of 

geotextiles created to deliver superior 

OUR PASSION  
FOR CREATING  
GEOSTABIL IZATION  
SOLUTIONS BEGAN  
DECADES AGO

performance under even the most demanding 

construction conditions. We also work in 

partnership with universities, public agencies 

and private consultants across the U.S. to 

investigate improvements in civil engineering 

designs and approaches, and we’ve developed 

the industry standards that have made 

geotextiles such a critical engineering tool. So 

when you choose a Propex geotextile, you are 

not just choosing one of the industry’s highest 

performing products, you’re choosing the 

technical knowledge, experience and support 

that backs it up. Propex—creating the 

advantages that make you more successful.



INNOVAT IONS 
   Pioneered paving fabrics and the geosynthetic interlayer technology  

that have improved over one billion square yards of pavement

   As a leader in geotextile production and research, Propex has developed 
industry standards that have made geotextiles a vital and widely used 
engineering tool

   Introduced Roadways and Civil Engineering (R.A.C.E.) software for the  
design of economical new flexible pavements or unpaved roads and  
for pavement rehabilitation strategies

PERFORMANCE 
   Well-documented performance case studies on every product we  
provide, including over 35 years of performance testing for paving  
fabrics and a 30-year performance study on woven geotextiles

   Propex has developed the industry’s widest range of geostabilization 
solutions for virtually any construction project 

   Strict manufacturing specifications, quality control monitoring and 
laboratory testing ensure our products consistently meet or exceed  
the most demanding construction specifications



*U.S. EPA NPDES: United States Environmental Protection Agency, National Pollutant Discharge Elimination System

AVA I LAB I L I T Y 
   Vast global network of distributors and representatives  
assures local product availability

   Utilizing the latest software in forecasting demand, we always have 
product where and when you need it: distributors have ready access 
to our full line of geotextiles and keep locally popular products in 
inventory for quick pickup or delivery to your job site

COST  EFF IC I ENCY 
    Our geotextiles are much less costly to install than traditional 

geostabilization practices such as lime, soil cement or thicker  
layers of aggregate and pavement

    In unpaved roads, our products reduce the required aggregate  
by about one-third, and in paved roads, they reduce the  
structural section while maintaining the full section indefinitely

    Our products can be handled and installed easily

P EOPLE 
   Staff includes dedicated engineering professionals with  

advanced degrees who can provide you with technical  
expertise, research and specification information

   Maintain industry leadership in trade associations and  
professional societies 



Propex has been a leading manufacturer of geotextiles for decades with billions of square yards of 

nonwoven and woven geotextiles installed around the world. From geotextiles for the construction  

and closure of solid waste landfills to the separation, stabilization and reinforcement of roads, our 

geotextiles are renowned for their ability to reduce construction and life-cycle costs in a wide range 

of applications. In fact, Propex has the widest selection of woven and nonwoven geotextiles available, 

including products that are used for:

  Subsurface drainage

  Roadway separation/ 
stabilization 

  Railroad stabilization

  Embankment reinforcement

  Earth-retaining structures

  Silt fences

  Lagoon closures

  Geomembrane liner  
protection

  Landfill gas collection

  Landfill drainage systems 

GEOTEX® GEOTEXT ILEs   
ThE  FABR IC  OF  TODAY ’S  S I TE  
DEVELOPMENT, TRANSPORTAT ION  
AND  WASTE  CONTA INMENT  INDUSTR IES .

GEOTEX®  
GEOTEXT ILEs 
AT  A  GLAnCE
  Dimensionally stable woven  
and nonwoven solutions for  
everything from soil stabilization  
and filtration to roadway and  
landfill applications

  Resistant to ultraviolet (UV) 
degradation and to biological 
and chemical environments 
normally found in soil 

  Outperforms and are more cost-
effective than conventional  
soil methods 

1958
First woven filtration  

geotextile produced using  
equipment later purchased

1982
Began manufacturing woven 

stabilization geotextiles

1995

Began manufacturing high- 
strength woven geotextiles 2006

Propex Fabrics Inc. acquires  
SI® Geosolutions making Propex the 
world’s largest geotextile producer

1968

Began manufacturing nonwoven 
Petromat® paving products



 ROAdwAy  sEpARAT IOn/sTAbIL IzAT IOn    

As anyone who has dug up and repaired a failed road knows, loss of roadbase support 
due to subgrade soil contamination is the leading cause of failure. This contamination 
can happen quickly over soft or wet soils, but still develops even over competent 
subgrades. Once some of the original road structural section is lost to contamination, 
the road progressively fails, due to inadequate support for the traffic loading. When 
placed at the subgrade/roadbase interface, Propex geotextiles provide four functions 
to enhance roadway performance: separation, stabilization, reinforcement and 
drainage. These functions help maintain the integrity and strength of the pavement 
foundation, which ensures long-term performance of any pavement and reduces the 
required aggregate section to lower project cost.

subsuRfACE  dRAInAGE    

During wet weather, water can penetrate a pavement surface into the road base 
course below. Foundation soils can also retain water that migrates up to the road’s 
base course, causing the pavement to lose its strength, rut, heave in freezing 
weather and crack at the surface. While aggregate French drains help drain water 
away, they can become clogged with small soil particles. Nonwoven geotextiles are 
cost-effective, easily installed filter/separators that keep aggregate or geosynthetic 
drainage systems clog-free to ensure long-term performance.

GEOTEX® GEOTEXT ILEs   

RAILROAd sTAbIL IzAT IOn    

Maintaining track geometry is critical for efficient railroad operation. When 
subgrade pumps into the overlying ballast, it can destroy the track support system 
and create an uneven track bed. Nonwoven geotextiles prevent aggregate and 
ballast from punching into the subgrade and intermixing, reducing maintenance 
costs and ensuring long-term durability and drainability. high-strength woven 
geotextiles can reinforce railroad embankments over weak subgrade soils.

EmbAnkmEnT  RE InfORCEmEnT    

During construction of roadways over organic deposits and highly compressible 
soils, construction equipment often can’t travel across the soil without sinking. 
The soil needs to be strengthened and consolidated. Woven geotextiles provide 
long-term reinforcement for embankments constructed over soft soil, and can be 
installed easily. The added reinforcement allows construction equipment to travel 
across the soft soil, increasing overall site safety and reducing excavation costs.



EARTh-RETA In InG  sTRuCTuREs    

Mechanically Stabilized Earth (MSE) retaining structures built with soil 
reinforcement fabrics are economical alternatives for designers looking to open 
up new land for development. Segmental Retaining Walls (SRWs), for example, 
are the most economical permanent retaining wall system available for fill slope 
construction. Reinforced steepened slopes using cost-effective high-strength 
geotextiles between soil lifts reinforce the slope surface and prevent deep-
seated failure. In almost every case, earth-retaining structure solutions provide 
advantages over conventional concrete retaining structures, including:

• Increased land for development

• Installed cost savings of as much as 50% when compared to traditional  
concrete structures

• Quick and easy installation with reduced labor and equipment costs

• Improved aesthetics and reduced slope failures

LAGOOn CLOsuREs    

Woven geotextiles make it safe for the rapid deployment of soil caps over industrial 
sludge lagoons, allowing water to pass vertically during construction and soil 
separation—an application where geogrids alone can’t perform adequately.

GEOTEX® GEOTEXT ILEs   

s ILT  fEnCEs    

When attached to wood or metal posts and properly trenched, silt fence fabrics 
contain overland flow and filter suspended soil particles from water. This not only 
allows the water to drain efficiently, it also prevents environmental damage to areas 
next to construction sites. Plus, as sediment accumulates, the fabric’s high tensile 
strength, UV resistance and low maintenance features ensure continued performance 
throughout the entire life span of the project.



GEOmEmbRAnE  L InER  pROTECT IOn    

When high-Density Polyethylene (hDPE) and other liners are installed during EPA 
Subtitle D-mandated solid waste landfill construction, they are susceptible to 
puncture and gouging during and after construction. This type of damage can 
weaken and possibly rupture the liner if it stretches due to unexpected tension. 
heavyweight nonwoven geotextiles can cushion and protect geomembranes from 
damage by sharp objects. These fabrics enhance puncture, impact and abrasion 
resistance, allowing landfill system construction and operation without fear of 
damaging critical liners.

LAndf ILL  GAs  COLLECT IOn    

Maintaining a conduit for gases to escape from landfills can be challenging. 
heavyweight nonwoven geotextiles help collect and transport gases that can 
build up beneath the flexible geomembranes used in the closure of solid waste 
facilities.

Overall, these geotextiles:

• Allow gas to travel through the porous geotextile laterally across the top of 
the landfill until it reaches a vent

• help prevent gas pressure build-up that could explode the liner system

• Are used in the construction of drainage geonet composites for use on more 
active sites

LAndf ILL  dRA InAGE  sysTEms   

When placed in close contact with geonet or drainage stone, medium-weight nonwoven 
geotextiles can filter soil and waste while allowing water and leachate to pass. In new 
landfill cell construction, workers install a series of liquid or leachate collection pipes 
or stone filters along the bottom surface. These initial collection areas transport the 
leachate into one primary collection pipe, which transfers the liquid to a centralized 
treatment center. To ensure proper leachate collection, medium-weight nonwoven and 
woven monofilament geotextiles line the initial collection areas. 

Specifically, these fabrics:

• Allow the liquid to pass through the initial collection areas

• Prevent clogging of the collection pipe and drainage stone

• Ensure a maintenance-free collection system

• Are used in the construction of drainage geonet composites



pETROTAC®  sTR Ip  mEmbRAnE    

Petrotac is a unique “peel and stick” waterproofing membrane for effective repair 
of pavement cracks, joints or potholes and for sealing bridge decks. This product 
is a composite of Petromat nonwoven fabric coated with a rubberized asphalt 
adhesive mastic. The adhesive mastic easily bonds to the existing pavement 
surface, allowing for quick, uncomplicated product installation. A unique asphalt 
top coating ensures an excellent bond with the pavement overlay.

pAv InG  pROduCTs   

pETROmAT®  pAv InG  fAbRIC    

Petromat is the oldest and most widely used fabric interlayer system. This nonwoven fabric 
is field-saturated with an asphalt cement tack coat to become a continuous moisture 
barrier and a stress-absorbing interlayer in new or rehabilitated pavements. Petromat 
typically doubles asphalt concrete overlay life and can more than double the life of a 
chip-seal surface treatment. When Petromat is included, thicker overlays may also be 
reduced by as much as 1.5 inches in thickness without losing performance. The installed 
Petromat system typically costs less than 0.5 inches of asphalt concrete pavement. 

One of the biggest contributors to roadway deterioration is the softening of subgrade soil that occurs when water infiltrates the base 

through cracks and pores in the pavement surface. A pavement with a base that is saturated as little as 10% of the time has just 50% of 

the life of a pavement protected from water infiltration. While typical road maintenance overlays or surface treatments provide only short-

term relief, they do not address the real problem: moisture in the roadbase and crack-inducing stresses from the underlying pavement. 

Our specialty paving fabrics and repair membranes are specifically engineered to reduce water infiltration and reflective cracking, thereby 

saving on costly repaving cycles. They have been proven to extend the life of highways, city streets, parking lots, and airport runways and 

taxiways. These versatile products are used in new asphalt concrete pavements, beneath overlays of rigid and flexible pavements and 

beneath chip-seal surface treatments. 



hELp  whEn yOu  nEEd  I T   

ONE  MORE  PROPEx  ADVANTAGE  

With over 10 locations and more than 2,500 people worldwide, Propex has the resources to help you execute a 

plan that works. Not only do we have a complete line of products and educational programs for geotextiles, we 

have the expertise and tools to walk you through the process. 

Online. A good place to start is the Propex web site— 

geotextile.com. There you’ll find information about all 

our geotextile products as well as a complete library of 

downloadable technical support materials. 

Roadway design and rehabilitation software. For 

help designing the newest, most economical flexible 

pavements or unpaved surfaces, order our Roadways 

and Civil Engineering (R.A.C.E.) software. Created to 

help you plan pavement rehabilitation strategies that 

will lower the cost and extend the life of your pavement 

repairs. To order, visit our web site at geotextile.com.

Contact us. Because we are committed to technical support during every phase of your project, Propex has on staff 

registered, professional engineers to aid you in your civil engineering design, geotextile selection and preparation 

of specifications.  For help and more information, call Propex at 800-621-1273 or visit geotextile.com. 
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NOT WARRANT ITS ACCURACY OR COMPLETENESS. THE ULTIMATE CUSTOMER AND USER OF THE PRODUCTS SHOULD ASSUME SOLE RESPONSIBILITY FOR THE FINAL DETERMINATION OF THE SUIT-
ABILITY OF THE INFORMATION AND THE PRODUCTS FOR THE CONTEMPLATED AND ACTUAL USE. THE ONLY WARRANTY MADE BY PROPEX FOR ITS PRODUCTS IS SET FORTH IN OUR PRODUCT DATA 
SHEETS FOR THE PRODUCT, OR SUCH OTHER WRITTEN WARRANTY AS MAY BE AGREED BY PROPEX AND INDIVIDUAL CUSTOMERS. PROPEX SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, 
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM PROVISION OF SAMPLES, A COURSE OF 
DEALING OR USAGE OF TRADE.                  LL-502     © 2006 Propex Inc.      11/06





 
Propex Operating Company, LLC  ⋅ 6025 Lee Highway, Suite 425 

ph 423 899 0444 ⋅ ph 800 621 1273 ⋅ fax 423 899 7619

 
Geotex®, Landlok®, Pyramat®, X3®, SuperGro®, Petromat
This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or com

assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its pro

written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warrant

samples, a course of dealing or usage of trade. 

 

© 2011 Propex Operating Company, LLC 
 

August 1, 2012 
 
Erosion Resources & Supply 
BOL: 80509000  PO: 1510 
GEOTEX® 861 is a polypropylene, staple fiber, needlepunched nonwoven geotextile
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the methods listed below.  
are needled to form a stable network that retains dimensional stability relative to each other. The geotextile is 
degradation and to biological and chemical environments normally found in soils.
 
GEOTEX 861 conforms to the property values listed below
have been accredited by the Geosynthetic Accreditation Institute 
 

 

PROPERTY 

ORIGIN OF MATERIALS  

% U.S. Manufactured Inputs 
% U.S. Manufactured 
PHYSICAL 
Mass/ Unit Area 
Thickness 
MECHANICAL  
Tensile Strength (Grab) 
Elongation 
Puncture 
CBR Puncture 
Mullen Burst 
Trapezoidal Tear 
ENDURANCE 
UV Resistance 
% Retained at 500 hrs 
HYDRAULIC 
Apparent Opening Size (AOS)3 
Permittivity 
Permeability 
Water Flow Rate 
 
ROLL SIZES 
 

 
Richard G Bledsoe 
Quality Manager 
 
NOTES: 
1. The property values listed above are effective 
2. Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two st

Statistically, it yields a 97.7% degree of confidence that an
3. Maximum average roll value.  

 

 

6025 Lee Highway, Suite 425 ⋅ PO Box 22788 ⋅ Chattanooga, TN  37422

fax 423 899 7619 

, Petromat® and Petrotac® are registered trademarks of Propex Operating Company, LLC. 
formation contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the products should 

ability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data sheets for the product, or such other 

dual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness for a particular purpose, or arising from provision of 

ENGINEERING EARTH

is a polypropylene, staple fiber, needlepunched nonwoven geotextile produced by Propex, 
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the methods listed below.  
are needled to form a stable network that retains dimensional stability relative to each other. The geotextile is 
degradation and to biological and chemical environments normally found in soils.  

conforms to the property values listed below1. Propex performs internal Manufacturing Quality Control (MQC) tests that 
Geosynthetic Accreditation Institute – Laboratory Accreditation Program (GAI

 MARV2 

TEST METHOD ENGLISH 

100% 
100% 

ASTM D-5261 8.0 oz/yd2 

ASTM D-5199 90 mils 

ASTM D-4632 220 lbs 
ASTM D-4632 50% 
ASTM D-4833 135 lbs 
ASTM D-6241 575 lbs 
ASTM D-3786 420 psi 
ASTM D-4533 95 lbs 

ASTM D-4355 70% 

ASTM D-4751 80 US Std. Sieve 
ASTM D-4491 1.5 sec-1 

ASTM D-4491 0.38 cm/sec 
ASTM D-4491 110 gpm/ft2 

 
15 ft x 300 ft 

The property values listed above are effective 04/2011 and are subject to change without notice. 
Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two st
Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing will exceed the value reported.

    

Chattanooga, TN  37422 

pleteness. The ultimate customer and user of the products should 

ducts is set forth in our product data sheets for the product, or such other 

ies of merchantability or fitness for a particular purpose, or arising from provision of 

ENGINEERING EARTH 

www.geotextile.com 

produced by Propex,  
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the methods listed below.  The fibers 
are needled to form a stable network that retains dimensional stability relative to each other. The geotextile is resistant to ultraviolet 

. Propex performs internal Manufacturing Quality Control (MQC) tests that 
Laboratory Accreditation Program (GAI-LAP).   

METRIC 

100% 
100% 

271 g/m2 

2.3 mm 

979 N 
50% 
601 N 

2559 N 
2895 kPa 

423 N 

70% 

0.180 mm 
1.5 sec-1 

0.38 cm/sec 
4482 l/min/m2 

 
4.57 m x 91.5 m 

Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  
y samples taken from quality assurance testing will exceed the value reported. 







 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

 

HUT-APD-SUB-023-05   Let-down Chute Geotextile [add roll info] 

 

02373-1.4.A  Product Data – Geotextile Fabric Properties… 

 

Additional rolls were ordered for the project.    

 
Submittal Information 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-023-05 2012-08-16 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 
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Geotex®, Landlok®, Pyramat®, X3®, SuperGro®, Petromat
This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or com

assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its pro

written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warrant

samples, a course of dealing or usage of trade. 

 

© 2011 Propex Operating Company, LLC 
 

August 16, 2012 
 
Erosion Resources & Supply 
BOL: 80509534  PO: 1525 
GEOTEX® 861 is a polypropylene, staple fiber, needlepunched nonwoven geotextile
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the methods listed below.  
are needled to form a stable network that retains dimensional stability relative to each other. The geotextile is 
degradation and to biological and chemical environments normally found in soils.
 
GEOTEX 861 conforms to the property values listed below
have been accredited by the Geosynthetic Accreditation Institute 
 

 

PROPERTY 

ORIGIN OF MATERIALS  

% U.S. Manufactured Inputs 
% U.S. Manufactured 
PHYSICAL 
Mass/ Unit Area 
Thickness 
MECHANICAL  
Tensile Strength (Grab) 
Elongation 
Puncture 
CBR Puncture 
Mullen Burst 
Trapezoidal Tear 
ENDURANCE 
UV Resistance 
% Retained at 500 hrs 
HYDRAULIC 
Apparent Opening Size (AOS)3 
Permittivity 
Permeability 
Water Flow Rate 
 
ROLL SIZES 
 

 
Richard G Bledsoe 
Quality Manager 
 
NOTES: 
1. The property values listed above are effective 
2. Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two st

Statistically, it yields a 97.7% degree of confidence that an
3. Maximum average roll value.  

 

 

6025 Lee Highway, Suite 425 ⋅ PO Box 22788 ⋅ Chattanooga, TN  37422

fax 423 899 7619 

, Petromat® and Petrotac® are registered trademarks of Propex Operating Company, LLC. 
formation contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the products should 

ability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data sheets for the product, or such other 

dual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness for a particular purpose, or arising from provision of 

ENGINEERING EARTH

is a polypropylene, staple fiber, needlepunched nonwoven geotextile produced by Propex, 
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the methods listed below.  
are needled to form a stable network that retains dimensional stability relative to each other. The geotextile is 
degradation and to biological and chemical environments normally found in soils.  

conforms to the property values listed below1. Propex performs internal Manufacturing Quality Control (MQC) tests that 
Geosynthetic Accreditation Institute – Laboratory Accreditation Program (GAI

 MARV2 

TEST METHOD ENGLISH 

100% 
100% 

ASTM D-5261 8.0 oz/yd2 

ASTM D-5199 90 mils 

ASTM D-4632 220 lbs 
ASTM D-4632 50% 
ASTM D-4833 135 lbs 
ASTM D-6241 575 lbs 
ASTM D-3786 420 psi 
ASTM D-4533 95 lbs 

ASTM D-4355 70% 

ASTM D-4751 80 US Std. Sieve 
ASTM D-4491 1.5 sec-1 

ASTM D-4491 0.38 cm/sec 
ASTM D-4491 110 gpm/ft2 

 
15 ft x 300 ft 

The property values listed above are effective 04/2011 and are subject to change without notice. 
Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two st
Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing will exceed the value reported.

    

Chattanooga, TN  37422 

pleteness. The ultimate customer and user of the products should 

ducts is set forth in our product data sheets for the product, or such other 

ies of merchantability or fitness for a particular purpose, or arising from provision of 

ENGINEERING EARTH 

www.geotextile.com 

produced by Propex,  
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the methods listed below.  The fibers 
are needled to form a stable network that retains dimensional stability relative to each other. The geotextile is resistant to ultraviolet 

. Propex performs internal Manufacturing Quality Control (MQC) tests that 
Laboratory Accreditation Program (GAI-LAP).   

METRIC 

100% 
100% 

271 g/m2 

2.3 mm 

979 N 
50% 
601 N 

2559 N 
2895 kPa 

423 N 

70% 

0.180 mm 
1.5 sec-1 

0.38 cm/sec 
4482 l/min/m2 

 
4.57 m x 91.5 m 

Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  
y samples taken from quality assurance testing will exceed the value reported. 







 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

HUT-APD-SUB-010-01-Bentonite [digital-final] 

[Original hard copy submission date at Progress Meeting on 05-01] 

 

02245-1.4.A Product Data – Bentonite Properties 
02245-1.4.B Method of Delivery… 
02245-3.4.A Prequalification Testing of Bentonite 
 
 
Submittal Information 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-010-01 2012-05-01 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 
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Paul H. Zinsious, PMP

From: Paul H. Zinsious, PMP
Sent: Thursday, May 10, 2012 12:31 PM
To: 'Wagstaff, Michael J'
Cc: j_cravens@geotechnology.com; Anna Saindon (a_saindon@geotechnology.com); 

Jimmy Boone [AMS]; Randy Porter [AMS]; John Denham [AMS]
Subject: RE: Hutsonville Contractor Submittal - Vent Cap] review 
Attachments: SK-HUT-APD-020-R0.pdf

Good morning Mike: 
Thank you for the time on the phone yesterday discussing the  
Bentonite VES‐01. We submit the following comments 
referencing the “Terms of Substitution” in Hanson Professional 
Service, Inc. [HPS] review dated 2012‐05‐07: 
 

01 GCL Seam realignment for parallel and perpendicular 
relative the actual in place panel layout [see sketch]. 

02 No issue. 
03 The vendor recommends Bentonite facing down 

so if there ever was a tear in the geomembrane 
the Bentonite has an opportunity to swell and close 
the opening. 

04 We submit additional overlap [on center 2 FT MIN] 
on GCL seams in lieu of sheets rolled under. We do not  
anticipate settlement of high magnitude. 

05 No issue. 
06 No issue. We will overlap GCL seams 1 FT MIN, and will use  

powdered Bentonite. 
 
The GCL we are submitting is 30 MIL. 
 

From: Wagstaff, Michael J [mailto:MWagstaff@ameren.com]  
Sent: Monday, May 07, 2012 4:52 PM 
To: Paul H. Zinsious, PMP 
Cc: j_cravens@geotechnology.com; Anna Saindon (a_saindon@geotechnology.com) 
Subject: FW: Hutsonville Contractor Submittal - Vent Cap 
 
Paul, 
Attached is Hanson’s review of the value engineering proposal. 
Please respond to the comments accordingly. 
Thanks 
Mike 
 
Michael J. Wagstaff, P.E., PMP  : :  Consulting Engineer / Dam Safety, Civil & Structural Engineering  : 
:  T 618.343.7790  : :  C 618.406.3478 
Ameren Energy Resources  : :  1500 Eastport Plaza Drive  : :  Collinsville, IL  62234 
 

From: Steve Bishoff [mailto:SBishoff@hanson-inc.com]  
Sent: Monday, May 07, 2012 3:35 PM 
To: Wagstaff, Michael J 



2

Cc: Dan Whalen; Kevin Kreipe 
Subject: RE: Hutsonville Contractor Submittal - Vent Cap 
 

 
Mike – 
Attached is the approval with comments on the GCL.  It’s 6 mg, so please let me know that you got it. 
Thanks – 
Steve 
 

From: Wagstaff, Michael J [mailto:MWagstaff@ameren.com]  
Sent: Monday, May 07, 2012 2:03 PM 
To: Steve Bishoff 
Subject: RE: Hutsonville Contractor Submittal - Vent Cap 
 
Thanks Steve. 
 
Can you forward the submittal review of the pelletized bentonite vs. GCL as well? 
 
Thanks – Mike 
 
Michael J. Wagstaff, P.E., PMP  : :  Consulting Engineer / Dam Safety, Civil & Structural Engineering  : 
:  T 618.343.7790  : :  C 618.406.3478 
Ameren Energy Resources  : :  1500 Eastport Plaza Drive  : :  Collinsville, IL  62234 
 

From: Steve Bishoff [mailto:SBishoff@hanson-inc.com]  
Sent: Monday, May 07, 2012 1:31 PM 
To: Wagstaff, Michael J 
Cc: Kevin Kreipe; Dan Whalen 
Subject: Hutsonville Contractor Submittal - Vent Cap 
 

 
Mike – 
Here is the approved cap vent submittal. 
Steve 

 

Disclaimer  
This entire e-mail may contain confidential information belonging to the sender which is legally privileged.  This information is intended only 
for the use of the individual(s) or entity named above.  If you are not the intended recipient you are hereby notified that any disclosure, 
copying, distribution or the taking of any action in reliance on the contents of this information is strictly prohibited.  If you have received this 
e-mail in error please notify the sender immediately by e-mail and then delete this e-mail from your system. 
Mail delivered by Hanson Professional Services Inc. mail system.

 
The information contained in this message may be privileged and/or confidential and protected from disclosure. 
If the reader of this message is not the intended recipient, or an employee or agent responsible for delivering 
this message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of 
this communication is strictly prohibited. Note that any views or opinions presented in this message are solely 
those of the author and do not necessarily represent those of Ameren. All e-mails are subject to monitoring and 
archival. Finally, the recipient should check this message and any attachments for the presence of viruses. 
Ameren accepts no liability for any damage caused by any virus transmitted by this e-mail. If you have received 
this in error, please notify the sender immediately by replying to the message and deleting the material from any 
computer. Ameren Corporation  
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Disclaimer  
This entire e-mail may contain confidential information belonging to the sender which is legally privileged.  This information is intended only 
for the use of the individual(s) or entity named above.  If you are not the intended recipient you are hereby notified that any disclosure, 
copying, distribution or the taking of any action in reliance on the contents of this information is strictly prohibited.  If you have received this 
e-mail in error please notify the sender immediately by e-mail and then delete this e-mail from your system. 
Mail delivered by Hanson Professional Services Inc. mail system.

 
The information contained in this message may be privileged and/or confidential and protected from disclosure. 
If the reader of this message is not the intended recipient, or an employee or agent responsible for delivering 
this message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of 
this communication is strictly prohibited. Note that any views or opinions presented in this message are solely 
those of the author and do not necessarily represent those of Ameren. All e-mails are subject to monitoring and 
archival. Finally, the recipient should check this message and any attachments for the presence of viruses. 
Ameren accepts no liability for any damage caused by any virus transmitted by this e-mail. If you have received 
this in error, please notify the sender immediately by replying to the message and deleting the material from any 
computer. Ameren Corporation  
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Paul H. Zinsious, PMP

From: Wagstaff, Michael J <MWagstaff@ameren.com>
Sent: Monday, May 07, 2012 4:52 PM
To: Paul H. Zinsious, PMP
Cc: j_cravens@geotechnology.com; Anna Saindon (a_saindon@geotechnology.com)
Subject: FW: Hutsonville Contractor Submittal - Vent Cap
Attachments: HUT-APD-SUB-001-05-Bentonite-Seal.pdf

Paul, 
Attached is Hanson’s review of the value engineering proposal. 
Please respond to the comments accordingly. 
Thanks 
Mike 
 
Michael J. Wagstaff, P.E., PMP  : :  Consulting Engineer / Dam Safety, Civil & Structural Engineering  : 
:  T 618.343.7790  : :  C 618.406.3478 
Ameren Energy Resources  : :  1500 Eastport Plaza Drive  : :  Collinsville, IL  62234 
 

From: Steve Bishoff [mailto:SBishoff@hanson-inc.com]  
Sent: Monday, May 07, 2012 3:35 PM 
To: Wagstaff, Michael J 
Cc: Dan Whalen; Kevin Kreipe 
Subject: RE: Hutsonville Contractor Submittal - Vent Cap 
 

 
Mike – 
Attached is the approval with comments on the GCL.  It’s 6 mg, so please let me know that you got it. 
Thanks – 
Steve 
 

From: Wagstaff, Michael J [mailto:MWagstaff@ameren.com]  
Sent: Monday, May 07, 2012 2:03 PM 
To: Steve Bishoff 
Subject: RE: Hutsonville Contractor Submittal - Vent Cap 
 
Thanks Steve. 
 
Can you forward the submittal review of the pelletized bentonite vs. GCL as well? 
 
Thanks – Mike 
 
Michael J. Wagstaff, P.E., PMP  : :  Consulting Engineer / Dam Safety, Civil & Structural Engineering  : 
:  T 618.343.7790  : :  C 618.406.3478 
Ameren Energy Resources  : :  1500 Eastport Plaza Drive  : :  Collinsville, IL  62234 
 

From: Steve Bishoff [mailto:SBishoff@hanson-inc.com]  
Sent: Monday, May 07, 2012 1:31 PM 
To: Wagstaff, Michael J 
Cc: Kevin Kreipe; Dan Whalen 
Subject: Hutsonville Contractor Submittal - Vent Cap 
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Mike – 
Here is the approved cap vent submittal. 
Steve 

 

Disclaimer  
This entire e-mail may contain confidential information belonging to the sender which is legally privileged.  This information is intended only 
for the use of the individual(s) or entity named above.  If you are not the intended recipient you are hereby notified that any disclosure, 
copying, distribution or the taking of any action in reliance on the contents of this information is strictly prohibited.  If you have received this 
e-mail in error please notify the sender immediately by e-mail and then delete this e-mail from your system. 
Mail delivered by Hanson Professional Services Inc. mail system.

 
The information contained in this message may be privileged and/or confidential and protected from disclosure. 
If the reader of this message is not the intended recipient, or an employee or agent responsible for delivering 
this message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of 
this communication is strictly prohibited. Note that any views or opinions presented in this message are solely 
those of the author and do not necessarily represent those of Ameren. All e-mails are subject to monitoring and 
archival. Finally, the recipient should check this message and any attachments for the presence of viruses. 
Ameren accepts no liability for any damage caused by any virus transmitted by this e-mail. If you have received 
this in error, please notify the sender immediately by replying to the message and deleting the material from any 
computer. Ameren Corporation  
 

Disclaimer  
This entire e-mail may contain confidential information belonging to the sender which is legally privileged.  This information is intended only 
for the use of the individual(s) or entity named above.  If you are not the intended recipient you are hereby notified that any disclosure, 
copying, distribution or the taking of any action in reliance on the contents of this information is strictly prohibited.  If you have received this 
e-mail in error please notify the sender immediately by e-mail and then delete this e-mail from your system. 
Mail delivered by Hanson Professional Services Inc. mail system.

 
The information contained in this message may be privileged and/or confidential and protected from disclosure. 
If the reader of this message is not the intended recipient, or an employee or agent responsible for delivering 
this message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of 
this communication is strictly prohibited. Note that any views or opinions presented in this message are solely 
those of the author and do not necessarily represent those of Ameren. All e-mails are subject to monitoring and 
archival. Finally, the recipient should check this message and any attachments for the presence of viruses. 
Ameren accepts no liability for any damage caused by any virus transmitted by this e-mail. If you have received 
this in error, please notify the sender immediately by replying to the message and deleting the material from any 
computer. Ameren Corporation  
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REVIEW OF SUBMITTAL

 

Project Name: Ameren Ash Pond Closure 

Owner: Ameren 

Project Location: Hutsonville, IL 

Hanson Project Number: 10E0035 

Date Received: 04-26-12 

Work Discipline: Civil 

Architect/Engineer: Hanson 

Construction Mgr./Gen. Contr: AMS 

Submitting Contractor: AMS 

Vendor: GSE 

Hanson Submittal No. : C-05 

Specification Section: 2245 - Bentonite  

Reviewed By: K. Kreipe 

Date Reviewed: 05-07-12 

REVIEW BY HANSON PROFESSIONAL SERVICES INC (HANSON) 
Hanson’s review of submittals is solely for their general conformance with Hanson’s design intent and 
general conformance with information given in the construction documents. Hanson shall not be 
responsible for any aspects of a submittal that affect or are affected by means, methods, techniques, 
sequences and operations of construction, or safety precautions and programs incidental thereto, all of 
which are the contractor’s responsibility. The contractor will be responsible for lengths, dimensions, 
elevations, quantities and coordination of the work with other trades. The contractor shall be responsible 
to review submittals and approve them in these respects. Based on such review, actions (as defined 
below) are noted for each item submitted. 

Action Action Comment Action Definition 

1 No Exceptions Taken 
Fabrication, manufacture, or construction may proceed 
on the basis that the submittal is in conformance with the 
design concept and the contract documents. 

2 Furnish As Corrected 
Fabrication, manufacture, or construction may proceed 
after making the noted corrections to satisfy compliance 
with the design concept and/or the contract documents. 

3 Revise and Resubmit 
No fabrication, manufacture, or construction may 
proceed. Resubmit for review after requested revisions 
are made. 

4 Submit Specified Item 
No fabrication, manufacture, or construction may 
proceed. Submit specified item to Hanson for review. 

5 Rejected - See Remarks 
No fabrication, manufacture, or construction may occur 
for reasons stated in “Remarks.” 

 
 
 
 





Value Engineering Submittal VES‐01 ‐ Bentonite‐Seal 

May 7, 2012 

We approve the use of a geomembrane backed GCL (Gundseal) if the following criteria is met. A 

standard GCL is not suitable for this application. 

Terms of this substitution are as follows: 

1. Panels must be installed so that there is no seam perpendicular to the axis of the trench.  (Any 

settlement will pull along the seam rather than pull the seam apart) 

2. Backfill placed below the GCL must be mounded slightly above installation grade. (Settlement 

will eventually cause the GCL to lay flat) 

3. Installation shall be such that the orientation of the GCL shall have the bentonite facing up and 

the geomembrane facing down. 

4. Bentonite sheets shall be rolled under itself at the sides of the trench for a distance of one foot. 

(see sketch below) 

5. Backfilled subgrade shall be smooth drum rolled prior to the installation of the GCL. CQA officer 

is required to inspect and sign‐off on smooth surface per CQA plan. 

6. Seams perpendicular to the axis of the trench shall be overlapped 6”. Powdered Bentonite is 

required along seams (similar to CGL installation). 

 

 



 

12601 PLANTSIDE DRIVE, LOUISVILLE, KY 40299 
PHONE (502) 245-1353◦FAX (502) 245-7398 

 
 
Tuesday, May 01, 2012 
 
 
Mr. Michael J. Wagstaff, PE, PMP 
Consulting Engineer - Dam Safety Structural Engineering 
Ameren Energy Resources 
1500 Eastport Plaza Drive 
Collinsville, Illinois 62234 
CL 618-406-3478 
EM mwagstaff@ameren.com 
 
RE: Hutsonville Ash Pond D Closure  
 Ameren PO No. 567523 R2 - AMS-Charah No. 4115-06-6120 

Value Engineering Submittal VES-01 – Bentonite cap option 
 
 
Dear Mike: 
 
We are offering for Ameren’s consideration this Value Engineering Submittal [VES] to replace the specified Bentonite 
cap for the Perforate Collector Pipe [PCP] trench with a Geosynthetic Clay Liner [GCL] alternate. Use of this material in 
lieu of the 6 IN thick loose Bentonite cap we believe can provide the same level of permeability, decrease the installation 
time, provide a better quality of constructability for the sequencing of trench and utility, and realize a credit to Ameren. 
We submit the following for your review and comment: 
 
Supporting documents attached: 

1. GSE Fabric Encased Geosynthetic Clay Liners [Application Sheet] 
2. GSE Bentoliner NWL Geosynthetic Clay Liner [Product Data Sheet] 
3. GSE Geomembrane Supported Geosynthetic Clay Liners [Application Sheet] 
4. GSE Gundseal Geosynthetic Clay Liner – Textured HDPE [Product Data Sheet] 
5. AMS SK-HUT-APD-19-R1 “Perforated Collector Pipe – Trench Cross Section – GCL Option” 

 
Benefits of the GCL: 

1. GSE indicates the GCL has ability to provide the same level of permeability, for less profile. 
2. Material is rolled out onto the trench back fill, saving time over using bulk Bentonite which has to be spread 

across the trench. This will shorten the overall duration of the PCP schedule. 
3. The GCL will provide a more uniform installation thickness, thus ensuring continuous coverage. 
4. Installation of the material does not require being wetted down before initial back fill. Since the trench area is not 

being wetted down, the area will be much cleaner and safer to access. 
5. Once backfilled, the trench can be accessed immediately for installation of the utilities [pipe and conduit]. 

Whereas the loose Bentonite after being wetted and back filled, may require some set time 
before access for utility installation.  

6. No impact to schedule in terms of delivery or installation. 
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Mr. Michael J. Wagstaff, PE, PMP 
Consulting Engineer - Dam Safety Structural Engineering 
Ameren Energy Resources 
 
RE: Hutsonville Ash Pond D Closure  
 Ameren PO No. 567523 R2 - AMS-Charah No. 4115-06-6120 

Value Engineering Submittal VES-01 – Bentonite cap option 
 
 
Credit calculations for using the GCL: 
The construction documents require the Bentonite cap in the areas of the PCP where grade elevation is below 450 FT, for 
a length of about 1,203 FT. If the trench average width is approximately 28 FT wide, and we overlap the GCL 1 FT each 
side, we have a total width of 30 FT. Considering excavation each end of the PCP, we will use 1,250 FT for the total 
length. We then calculate the total area of GCL: 
 
1,250 LF x 30 FT = 37,500 SF Adding 10% contingency = 37,500 x 1.10 = 41,250 SF 
 
We are submitting two types of GCL for consideration, the NWL GCL, and the Gundseal which has a geomembrane 
layer. The approximate cost for each [including delivery and tax] per square foot we calculate: 
 
NWL GCL  $ 0.43/SF x 41,250 SF = $ 17,737.50  
Gundseal $ 0.54/SF x 41,250 SF = $ 22,275.00 
 
AMS has a budget line item cost for the Bentonite of $ 55,108.00. We propose a cost savings plan if this alternate is 
chosen to split the savings 50% between Ameren and AMS: 
 
NWL GCL  $ 55,108 - $ 17,737.50 = $ 37,370.50 Split 50% = $ 18,685.25 
Gundseal $ 55,108 - $ 22,275.00 = $ 32,833.00 Split 50% = $ 16,416.50 
 
We will use union labor rates per the original contract and in accordance working under the National Maintenance 
Agreement [NMA]. All workers will be Ameren CBT and AMS safety trained, with adherence to Ameren “Rules-to-live-
by”. Work will be performed during standard work hours, without consideration for overtime.  
 
Please advise if this alternate is acceptable to Ameren, and if Ameren would like to pursue further investigation. Feel free 
to call with any questions. 
 
 
Respectfully,        
Ash Management Services, LLC     
 
 
         
Paul H. Zinsious, PMP       
Project Controls Manager       
     
Cc:   Mr. John Denham – Regional Operations Manager – AMS 
  Mr. Jimmy Boone – Regional Manager - AMS 
File:  HUT-APD-VES-01-R0-2012-04-30 
Attachments: As noted above. 
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Fabric Encased Geosynthetic Clay Liners

rABRI( EiICASTD GtOSYilIHtII( OAY II}IERS IGO.S}

GSE Bentoliner GCL is produced by distributing o
uniform loyer of the sodium bentonite between two
geotextiles. Fibers from the upper nonwoven geotex-
tile ore needlepunched through the loyer of bentonite
ond incorporoted into the lower geotextile {either o
woven or o scrim nonwoven). This process results in o
strong mechonicol bond between fie fobrics. A heot
treoting process is then used to modify ond more
permonently lock the needlepunched fibers into
ploce.

The sodium bentonite cloy utilized in GSE Bentoliner
GCL is o noturolly occurring cloy minerol thot swells
os liquid enters between its cloy plotelets. When
hydroted under confinemenl, ihe bentonite swells to
form o low permeobility cloy^loyer with o hydroulic
conductiviiy volue of 5xl0-v cm,/sec which is on
equivolent hydroulic protection o[ severol feet o[
compocted cloy. Unique properties, including
increosed internol sheor resistonce ond long term

creep resistonce, moke GSE Bentoliner GCL ideol for
o wide ronge of contoinment lining opplicotions.

r{ttDrtpuil$t}tG fitArfis A DltrER$rG
By needlepunching fibers through the sodium benton-
ite cloy loyer, o completely uniform, reinforced GCL is

produced with sheor strength, creep resistonce, ond
stobility odvontoges imporlont to ony opplicotion.

HIGH SHTAR RESISTAT{G

Needlepunching reinforces the otherwise weok loyer
o[ sodium bentonite cloy. Unreinforced bentonite is

susceptible to sheor foilure, even on gentle slopes.
The GSE Bentoliner GCL needlepunching process
consistently reinforces the bentonite loyer with
thousonds of high tenocity fibers thot resist ond trons-
fer the sheoring slresses into the encopsuloting
geotextiles.

UI{ IFORIT BTI{TONITT (OI{IE}IT

The uniform confinement provided by the fibers from
the needlepunching process resist loterol migrotion of
the bentonite cloy within the GSE Bentoliner GCL in

either the dry or hydroted siote. As o result, o consis-
tent bentonite content is preserved throughout the

composite, in turn resulting in o consistent low perme-
obility.

GREAIER INSTATI,AIIOI{ DURAEII.ITY

During inslollotion, the needlepunched fibers hold the
bentonite in ploce ond prevent the GCL from seporot-
ing. GSE Bentoliner GCL is more duroble over o
wider ronge of instollotion conditions, ond, becouse it
is needlepunched, it con greotly reduce the odverse
effects of premoture hydrotion during instollotion.

SUPTRIOR GG STOPE PTRFORMAilG

With GSE Bentoliner GCL, the cloy component is no
Ionger the limiting foctor on side slopes. You con use

GSE Bentoliner GCL to reploce compocted cloy
loyers on steep side slopes ond be ossured of low
permeobility without socrificing slope stobiliiy. The
inherent confining stress from the needlepunching
olso improves the hydroulic properlies of GSE Bento-
Liner GCL under low confining stress opplicotions.



ASSURAIICE OUATITY (O}ITROL

Becouse GSE Bentoliner GCL is foctory monufoctured
liner producls, the controlled environment of the
production focility ollows for greoter control over
criticol performonce chorocteristics. The intensive
monufocturing quoiity conlrol progrom ensures consis-
teni hydroulic ond physicol properties through the
lotest ASTM testing procedures.

The thorough monufocturing quolity control minimizes
the expensive ond time consuming on-site quolity
ossuronce tesiing required for compocted cloy liners.
GSE Bentoliner GCL provides consistent high quolity
performonce.

the deleterious effects of differentiol settlement ond
seosonol iemperoture fluctuotions.

tAsY T0 rlrsTArr

GSE Bentoliner GCL is the widest fobric encosed GCL
in the industry. The widest width, coupled with ovoil-
oble custom lengths, mokes GSE BentoLiner lhe most
versolile GCL ovoiloble.

Simple, cost-effective instollotion techniques moke
GSE Bentoliner GCL o procticol olternotive to o
compocted cloy liner for o wide ronge of opplico-
tions.

IIORE VERSAIITT T}IA}I (OIIPACTED (tAY

GSE Bentoliner GCL is port of on importont lrend
lowords the combined use of geosynthetics ond cloy
moteriols in contoinment opplicotions. ln o typicol
composite liner system, GCL works synergisticolly
with polyethylene ond other geomembrone moteriols
to moximize liner system efficiency.

II{CREASED AIRSPAG AND I.IiltR TTFIOT}Ifl
ln o composite londfill liner system, GSE Bentoliner
GCL con in mony coses compleiely reploce or signifi-
contly reduce the required thickness of the compocted
cloy loyer. This results in less excovotion ond
recompoction os well os increosed contoinment
volume. And, in o londfill, increosed oirspoce meons
increosed revenues.

OPS ATID GOSURTS

GSE Benioliner GCL is ideolly suited for use in londfill
cops ond closures. Used olone, or in coniunction with
o geomembrone, GSE Bentoliner GCL is resistont to

TIIGIT{TIRIT{G SUPPORI

The GSE Engineering Support Stoff is comprised of
multidisciplinory product professionols to support you
ocross o ronge of proiect requirements. This includes
knowledge in geomembrone, geosynthetic cloy liners,
geonet, geocomposite, nonwoven geotextile ond
concrele protection products ond opplicotion
solutions. Rely on our technicol stoff to help you solve
your proiect issues.

OSTOII FABRI(ATIOII

The GSE Custom Fobricotion Group builds products
to your exoct specificotions. We hove extensive expe
rience in prefobricoted polyethylene products ond
components. A few exomples of our custom fobri-
coted products ore Aquo Tonks, Quick Contoinment,
concrete protection liners, boots, sumps, pods, pipes,
doily covers, temporory contoinment, contoinment
boom ond other products to fulfill your fobricotion
needs.

|]{STALLER l{tTWoRl(
The GSE lnstoller Neiwork leods the industry with the
most experienced, lorge, ond flexible crews ovoiloble
oround the world to meet your instollotion require
ments. Eoch instoller is equipped with stoteof-theort
welding ond testing equipment to ensure s successful
instollotion. Selecling o quolified instoller with the
right product knowledge is criticol lo your success. Let

GSE connect you io the right instoller to hondle your
instollotion proiect of ony size from stort to finish.

a

q

E

NOBTHAITEBICA 800.43s.2008 281.443.a564. EUBOPE&AFRICA49.40.767420. AS|APACIF|C66.2.937.OO91 . SOUTHAilEnICA 56.2,595.4200. iilOOLEEAS? 20_23.828.8888
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PRODUCT DATA SHEET

AT THE CORE:
This composite clay liner 

is composed of a uniform 

layer of granular sodium 

bentonite between a 

nonwoven and scrim-

nonwoven textile for 

dimensional stability.

GSE BentoLiner NWL Geosynthetic Clay Liner
GSE BentoLiner “NWL” is a needle-punched reinforced composite geosynthetic clay liner 

(GCL) comprised of a uniform layer of granular sodium bentonite encapsulated between 

a nonwoven and a scrim-nonwoven geotextile for dimensional stability. The product is 

intended for moderate to steep slopes and moderate to high load applications where 

increased internal shear strength is required.

Product Specifications  
Tested Property Test Method Frequency Value

Geotextile Property

Cap Nonwoven, Mass/Unit Area ASTM D 5261 1/200,000 ft2 6.0 oz/yd2 MARV(1)

Carrier Scrim Nonwoven, Mass/Unit Area ASTM D 5261 1/200,000 ft2 6.0 oz/yd2 MARV

Bentonite Property

Swell Index ASTM D 5890 1/100,000 lb 24 ml/2 g min

Moisture Content ASTM D 4643 1/100,000 lb 12% max

Fluid Loss ASTM D 5891 1/100,000 lb 18 ml max

Finished GCL Property

Bentonite, Mass/Unit Area(2) ASTM D 5993 1/40,000 ft2 0.75 lb/ft2 MARV

Tensile Strength(3) ASTM D 6768 1/40,000 ft2 45 lb/in MARV

Peel Strength ASTM D 6496 
ASTM D 4632(4)

1/40,000 ft2 3.5 lb/in MARV 
21 lb MARV

Hydraulic Conductivity(5) ASTM D 5887 1/Week 5 x 10-11 m/sec max

Index Flux(5) ASTM D 5887 1/Week 1 x 10-8 m3/m2/sec max

Internal Shear Strength(6) ASTM D 6243 Periodically 500 psf Typical

TYPICAL ROLL DIMENSIONS

Width x Length(7) Typical Every Roll 15.5 ft x 150 ft

Area per Roll Typical Every Roll 2,325 ft2

Packaged Weight Typical Every Roll 2,600 lb

NOTES:

•	(1)Minimum	Average	Roll	Value.

•	(2)Oven-dried	measurement.	Equates	to	0.84	lb/ft	when	indexed	to	a	12%	moisture	content.

•	(3)Tested	in	machine	direction.

•	(4)Modified	ASTM	D	4632	to	use	a	4	in	wide	grip.	The	maximum	peak	of	five	specimens	averaged	in	machine	direction.

•	(5)Deaired,	deionized	water	@	5	psi	maximum	effective	confining	stress	and	2	psi	head	pressure.

•	(6)Typical	peak	value	for	specimen	hydrated	for	24	hours	and	sheared	under	a	200	psf	normal	stress.

•	(7)Roll	widths	and	lengths	have	a	tolerance	of	±1%.

GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We’ve 
built a reputation of reliability through our dedication to providing consistency of product, price 
and protection to our global customers.

Our commitment to innovation, our focus on quality and our industry expertise allow  
us the flexibility to collaborate with our clients to develop a custom, purpose-fit solution.

For more information on this product and others, please visit us at 
GSEworld.com, call 800.435.2008 or contact your local sales office.

This	 Information	 is	provided	 for	 reference	purposes	only	and	 is	not	 intended	as	a	warranty	or	guarantee.	GSE	assumes	no	 liability	 in	connection	with	 the	use	of	 this	 Information.	
Specifications	subject	to	change	without	notice.	GSE	and	other	trademarks	in	this	document	are	registered	trademarks	of	GSE	lining	Technology,	LLC	in	the	United	States	and	certain	
foreign	countries.	REV	8MAR2012
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Geomembrane Supported Geosvnthetic Clav Liners

GTOTIEfiIBRATIT SUPPORITD GEOSYIIIHTII( $AY LINERS

(GGSI

The GSE GundSeol GCL product composite provides
the highest swelling ond seoling of bentonite cloy with
the chemicol resistonce ond impermeobility of o
polyethylene geomembrone.

GSE GundSeol consists of h;gh quolity sodium
bentoniie odhered to o ]5 mil to 80 mil smooth or
texture HDPE geomembrone, moking it o unique one
product composite liner for contoinmenl opplicotions.
A spunbonded geotextile is odhered io the bentonite
surfoce to protect the benionite during instollotion.

Given $e documented hydroulic seoling provided by
GSE GundSeol, the eose of its instollotion, ond cost
sovings mode possible by the simplicity of instolling o
single product, GSE GundSeol provides on effective
olternotive to conventionol geomembrone ond
compocted cloy or fobric GCL liner instollotions.

APPTIOTIOl{S

GSE GundSeol is generolly used in one of two fundo-
mentol copocities: (1) ln o bottom liner system to
contoin fluid, such os in londfills, surfoce impound-
ments, ond secondory contoinment opplicotions, ond

{2} ln o cover system to keep fluid out, such os in

londfillcops ond remediotion closure opplicotions. ln

either copocity, there ore two generol instollotion
configurotions io consider:

l. Sinole comoosile mode. ln this mode the bentonite side
of the moteriol is instolled foce down ond the
geomembrone side foce up, to form o oneproduct
composite {geomembronecloy} liner. Normolly, given
the effectiveness of the overlop seoms, the overlops
ore not mechonicolly ioined but ore simply
overlopped for self-seoling. Alternotely, it is possible

to weld the geomembrone seoms together, either
using slondord geomembrone hot-wedge or extru-
sion welding procedures.

2. Emopsuloted mode. ln this mode, o supplementol
overlying geomembrone is instolled ogoinst the
bentonite side of GSE GundSeol forming o
geomembronebentonilegeomembrone composite
liner. ln this cose, GSE GundSeol is usuolly instolled
with the bentonile side locing up with o supplementol
geomembrone instolled over the GSE GundSeol
bentonite surfoce. The odvontoges of the encopsu-
loted mode ore ihot it increoses fluid contoinmenl
copobility ond olso improves slope stobility by keep
ing ihe bentonite dry over most o[ the oreo where
GSE GundSeol hos been deployed.

HYDRAUI.I( PTRTORTNANG

When utilized os o one product composile liner, ihe
hydroulic performonce of GSE GundSeol is superior
to conventionol geomembrone/compocted cloy
lining systems, given its excellent intimote contoct,
minimal wrinkles, ond self seoling overlopped seoms.

When utilized in on encopsuloted liner(geomembron
e/cloy/geomembrone), GSE GundSeol hydroulic
performonce results in 17,000 times less leokoge
when compored to conventionol geomembrone

/compocted cloy composite liner sysiems.

-Continued"



Exomples o[ hydroulic ond leokoge comporisons
between GSE GundSeol ond conventionol composite
liner systems for different composite liner opplicotions
con be found in ihe GSE GundSeol Design Monuol.

OVTRLAPPTD SEATII IilIEGRIIY
Given the excellent loy flot properties of instolled GSE
GundSeol liner, resulting in minimol geomembrone
wrinkles, proven hydroulic performonce of the
overlop seoms, ond regulotory occeptonce, GSE

GundSeol seoms con simply be overlopped with
confidence thot the composite lining system integrity
will be mointoined. Overlopped GSE GundSeol vs.
convenlionol composiie liners with welded geomem-
brone seoms derive hydroulic performonce benefits
os well os economic sovings due to decreosed instol-
lotion costs.

BTI{IO}IIff PROITOIOI{ BY IHE HDPE GEOIIIIilIBRAilT BACI(.

t1{G

The geomembrone bocking of GSE GundSeol
includes o high quolity GSE HDPE geomembrone
ronging in thickness from l5 mil to 80 mil {0.4 mm to
2.0 mm), ond con be smooth or textured surfoce,
depending on pro[ect slope requirements. ln oddition
to providing on impermeoble ond chemicol resistont
corrier for the bentonite, $e geomembrone bocking
olso provides effective long-term protection ond duro-
biliiy of the bentonite ogoinst cotion exchonge,
wet/dry cycles, differentiol settlement, ond bentonite
contoct with liquids ond soils thot moy decreose the
swelling ond seoling copobility of the bentonite.

SHEAR STRTI{GIH

lf the bentonile must be kept dry in order to mointoin
o higher focior of sofety for stobiliry then the 'encop-
suloted GSE GundSeol liner system is used. When
GSE GundSeol is deployed in the encopsuloied mode
with o seporote overlying geomembrone

{geomem brone/benton ite/geomem brone},the
textured geomembrones protect the bentonite from
hydrotion ond provide long lerm stobility for sloping
opplicotions. Hydroiion of the bentonite is limited to
oreos odiocent to geomembrone defects ond
overlopped GSE GundSeol seoms, resulting in up to
9Q% of the bentonite remoining dry over the life of the
proiect.

The encopsuloted GSE GundSeol liner system hos

been used successfully on mony criticol sloping oppli-
cotions in Europe, Asio, ond the U.S. The design
opprooch includes using o proroted sheor strength
design me$odology thot is discussed in detoil in the
GSE GundSeol Design Monuol.

TASE OF ITISTATTAIIOI{

Another cdvontoge of the GSE GundSeol GCL is thot
with lts HDPE geomembrone bocking, it is eosy to
instoll. GSE GundSeol GCL ponels ore the longest
ond widesi GCL rolls ovoiloble in the industry thus
providing fewer seoms, lower scrop focior, ond
decreosed roll hondling during instollotion. A spun-
bonded geotextile is ottoched to the bentonite surfoce
for protection during moteriol instollotion. GundSeol
moteriol con be unrolled or pulled into position
without dislodging the bentonite.

THt GSt GUI{DSEAI GCL DISIGN IrlAtlUAt
For o free copy of the stoteoltheproctice design
monuol for utilizing GCLs in composite lining

{geomembronecloy} opplicotions, pleose give us o
coll.

ENGIi{TIRIIIG SUPPORT

The GSE Engineering Support Stoff is comprised of
multidisciplinory product professionols to support you
ocross o ronge of proiect requirements. This includes
knowledge in geomembrone, geosynthetic cloy liners,
geonet, geocomposile, nonwoven geotextile ond
concrete protection products ond opplicotion
solutions. Rely on our technicol stoff to help you solve
your proiect issues.

r
a
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PRODUCT DATA SHEET

AT THE CORE:
A composite liner system 
that combines the low 
permeability of an HDPE 
geomembrane with the 
self-seaming character-
istics of bentonite clay 
to provide the best leak 
protection in the industry.

GSE GundSeal Geosynthetic Clay Liner (Textured  HDPE)
GSE GundSeal geosynthetic clay liner (GCL) is a composite liner system that consists of 

a high quality sodium bentonite adhered to a textured high density polyethylene (HDPE) 

geomembrane with a spunbonded geotextile to protect the bentonite during installation. 

This one product composite liner system combines the low permeability of an HDPE 

geomembrane with the self-seaming characteristics of bentonite clay. The intimate contact 

of the bentonite with the geomembrane provides the best leak protection in the industry.

Product Specifications  
Tested Property Test Method Frequency Minimum Average Value

Finished GCL Property 20 mil 30 mil 40 mil 60 mil 80 mil

Bentonite Coating(1), lb/ft2 ASTM D 5993 1/40,000 ft2 ≥ 0.75

Effective Hydraulic Conductivity, m/s ASTM D 5887/E96 periodically ≤ 4 x 10-14

Bentonite Moisture Content ASTM D 2216 1/40,000 ft2 25% Typical

GCL Tensile Strength(3), lb/in ASTM D 6768 1/200,000 ft2 40 63 84 130 173

Geomembrane Property(2)

Thickness, mil
Lowest individual reading

ASTM D 5199 1/100,000 ft2 20
18

30
27

40
36

60
54

80
72

Density, g/cm3 ASTM D 1505 1/200,000 ft2 0.94 0.94 0.94 0.94 0.94

Tensile Properties
Tensile Break Strength, lb/in 
Elongation at Break, %

ASTM D 6693 
ASTM D 6693

1/200,000 ft2 
1/200,000 ft2

30  
100

45
100

60
100

90
100

120
100

Puncture Resistance, lb ASTM D 4833 1/200,000 ft2 30 45 60 75 120

Sodium Bentonite Property

Hydraulic Flux: Bentonite, m3/m2/sec ASTM D 5887 periodically ≤ 1 x 10-8

Hydraulic Conductivity, m/s ASTM D 5887 periodically ≤ 5 x 10-11

Swell Index, ml/2 g ASTM D 5890 1/60,000 lb ≥ 24

Fluid Loss, ml ASTM D 5891 1/60,000 lb ≥ 18

TYPICAL ROLL DIMENSIONS

Roll Width(4), ft 17.5 17.5 17.5 17.5 17.5

Roll Length(4), ft 180 180 170 170 150

Roll Area, ft2 3,150 3,150 2,975 2,975 2,625

Roll Weight, lb 3,900 4,100 4,300 4,600 4,400

GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We’ve 
built a reputation of reliability through our dedication to providing consistency of product, price 
and protection to our global customers.

Our commitment to innovation, our focus on quality and our industry expertise allow  
us the flexibility to collaborate with our clients to develop a custom, purpose-fit solution.

For more information on this product and others, please visit us at 
GSEworld.com, call 800.435.2008 or contact your local sales office.

This Information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this Information. 
Specifications subject to change without notice. GSE and other trademarks in this document are registered trademarks of GSE lining Technology, LLC in the United States and certain 
foreign countries. REV 8MAR2012

NOTES:

• (1)0% moisture content.

• (2)See specific GSE HD geomembrane product data sheet for additional information.

• (3)4 in wide sample, 12 in/min. Values are representative of the geomembrane tensile yield strength.

• (4)Roll lengths and widths have a tolerance of ± 1%.
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Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

HUT-APD-SUB-015-02-PCP - PVC pipe certification 

 

02640-1.4.B  Pipe Certifications from the Manufacturer 
 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-015-02 2012-06-1 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 



 



AWWA C900-07: Municipal Water Pipe 

North American Pipe's AWWA C900-07 PVC product line 
is manufactured to meet the needs of modern 
municipal water distribution systems. With top quality 
raw materials and modern processing technology North 
American Pipe's C900-07 pipe meets all industry 
standards in addition to our own rigorous quality 
control standards.  North American Pipe’s C900-07 pipe 
utilizes Reiber style gaskets throughout the entire 
product offering. North American Pipe produces a full 
range of CIOD pipe in DR-14, DR-18, and DR-25 
classifications. Whether specifying or installing our pipe 
you can be assured that North American Pipe will 
provide the pipe “Right, On Time, All the Time”.  

Pipe Standard: AWWA C900-07 

Pipe Compound:   ASTM D1784 Cell Class 12454 

Gasket:    ASTM F477 

Integral Bell Joint: ASTM D3139 

Certifications: ANSI/NSF Standard 61 
UL Standard 1285 
DR18 & DR14: FM 1612 

Applications: Water 

Color: Blue 

Lay Length: 20’ 

Installation: North American Pipe’s 
Installation Guide for PVC 
Pressure Pipe  

Short Form Specification   
AWWA C900-07 Municipal Water Pipe 

Rev: 04/2012 
 



 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

HUT-APD-SUB-015-03-PCP – filter sock 

 

02620 2.1.C Subdrainage – filter sock 
 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-015-03 2012-06-1 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 



ADS, Inc. Drainage Handbook Specifications   ♦  1-1 ________________________________________________________________________________________________ 

©ADS, Inc., May 2010 

ADS FILTER SOCK SPECIFICATION 
 
Scope 
This specification describes 2- through 24-inch (50- to 600 mm) ADS SOCK synthetic wrap. 
 

Filter Fabric Requirements 
• The ADS SOCK shall meet the requirements of ASTM D6707.   
• ADS sock products as listed on this specification meet Ontario Provincial Standard Specification 

1860, Material Specifications for Geotextiles, dated March 1998. 
 
Filter Fabric Properties 
 

Property Test Method  
Material - Polyester 

Fabric - Knitted 

Permitivity (min.) ASTM D4491 5.5 sec-1 

Puncture Resistance (min.) ASTM D6241 1000 N 

AOS (max.) ASTM D4751 
0.600 mm  

30 U.S. Sieve 

FOS (max.) CAN/CGSB-148.1, M10-94 450 microns 

Mass (relaxed) ASTM D3887 3.0-3.9 oz/yd2 

Mass (applied minimum)  2.7-3.5 oz/yd2 

Thickness (min.) ASTM D4491 24.0 mils 

Permeability (K) (min.) ASTM D4491 0.390 cm/sec 

Burst Strength (min.) ASTM D3887 830 kpa 

Air Permeability (min.) ASTM D737 700 ft3/ft2/min 

Water Flow Rate (min.) ASTM D4491 (2” constant head) 300 gal/min/ft2 

Yarn Denier - 150 

Specific Gravity - 1.3 

Melt Temperature - 450o F 

 
 
 
 



 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

HUT-APD-SUB-016-01-HDPE welding 

 

2640-1.4.A HDPE Piping - Qualifications-Welding Supervisor 

2640-3.3.A HDPE Piping - Temperature, Fusion Pressure, and Graphic…  

 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-016-01 2012-06-15 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 



































































































 

 
 
Ash Management Services, LLC  
12601 Plantside Drive 
Louisville, Kentucky 40299 
Phone: 502-245-1353 
 

Hutsonville APD Closure 

 

HUT-APD-SUB-027-02  HDPE Welding Certification Revised 

 

02640-1.4.A  Qualifications Welding Supervisor [S. Burch and J. Barrett] 

 
 
Submittal Information 
 
Submittal No. Date                 Contact  Phone no. ____________ 

SUB-027-02 2012-07-19 Paul Zinsious AMS 502-640-2918    
____________________________________________________________________________________________________________________ 

 



C:\F-W FORMS\FREITAG FORMS\F-W TRANSMITTAL 
PROTECTION CODE 7667 

6/23/99 

 

 
 
 

THESE ARE TRANSMITTED as checked below 
 
 For approval Approval as resubmitted  Resubmit __ copies for approval 

 For your use Approved as noted  Submit      copies for distribution 

 As requested Returned for corrections  Return 1 signed contract 

 For review and comment For proposal due   For Quotation due on       
 
REQUESTED RETURN DATE:  July 9, 2012 
 
REMARKS:   
 
    
 
 

Freitag-Weinhardt, Inc. 
5900 North Thirteenth Street 
Terre Haute, IN  47805 
 
TELEPHONE (812)-466-9861 
FAX (812)-466-7583 

TO:   
 Ash Management Services, LLC. 
 12601 Plantside Drive 
 Louisville, Kentucky 40299  
       
   

ATTENTION:  

 Paul H. Zinsious, PMP 
 Project Controls Manager 
  
              

 

WE ARE SENDING YOU:   Bid Form    Cut Sheets   Specifications 

   Drawings    Plans   Contract Agreement 

   Copy of letter    Samples   Submittal Data 

 
COPIES DATE DESCRIPTION RETURN 

1 7-2-12 Bonder Performance Records (Jarred Barrett & Scott Burch)   

1 7-2-12 Reference  

1 7-2-12 Pipe Product Invoices       
 

IF ITEMS RECEIVED ARE NOT AS LISTED ABOVE KINDLY NOTIFY US AT ONCE. 

        LETTER OF TRANSMITTAL 

DATE  7-2-12 JOB NO.  3613 

 
  RE:
Proof of 10,000’ of HDPE Piping Experience 
 
 

 

CC: 
 File- BonderPerformanceRecord.pdf 
 File- Reference.pdf 
 File – PipeProductInvoices.pdf 
 File -       
 File -       
 File -       

 

SIGNED:    ___________________________ 
               
  
 









Reference for 
 

SCOTT BURCH 
JARED BARRETT 

10,000’+ OF HDPE PIPE INSTALLATION 

Will Kaufman 
Project Coordinator 

Hoosier Energy 
812.875.3048 



PIPE PROD1UCTS 
A fERGUSON ENTERP.RISE 

I 
A FERGUSON ENTERPRISE . . ~ . 
5420 ·WEST 84TH ST . RECF IV ED 
INDIANAPOLIS, IN 46268-151 f:: 

NOV 1 6 2011 
PLEASE REFER TO INVOICE NUMBER WHEN 

MAKING PAYMENT AND REMIT TO: 

Please contact with Questions: 
317-872-8876 

' ;REITAG-INEINHARD1 PIPE PRODUCTS #1480 
A FERGUSON ENTERPRISE 
PO BOX 644054 

,,, .. n ... n .. l.ll .... l.l .... n.n .. ll .... l.l.ll ... ll .... l .. n 
00008332 01 MB 0.390 01 TR 036 FRIDGA01 000000 
FREITAG WEINHARDT INC . 

P ITT~BURGH, PA 15264-4054 
~8®\?:M<i~~"il@iHIB't$1N~&r:f.~i~}~r$jfJff~~SiEJ!!"J 

FREITAG WEINHARDT 
HOOSIER ENERGY 
FREITAG WEINHARDT INC 
5900 NORTH '13TH STREET 
TERRE HAUTE·, IN 4 7605 

3300 
1680 
1680 
5280 
1400 

1 
6 
1 
3 

11 
19 

3 
3 
3 
2 
1 
1 
2 
1 
2 
8 
2 
9 

16 

1483 I NE 

2100 
1680 
1680 
5280 
1400 

0 
6 
0 
3 

11 
19 

3 
3 
3 
2 
1 
1 
2 
1 
2 
8 
2 
9 

16 

3564-68730 

PEI11A1450 
PEI11AX40 
PEI11AU40 
PE 111AP40 
PE 111AK40 
PEI11H8914f3 
PE 111AB9K 
PEI1,1HB414F2 
PE 111HB4UF3 
PE 111AB4P 
PE 111AB4K 
PEI11HBCA14F 
PE 111ABCAX 
PEI11ABGAU 
PE 111ABCAP 
PEI11ABCAK 
PEI11HBTXPF 
PEI11HBTXKF 
PE111HTUPF 
PEI11HBTUKF 
PEI11HBTPKF 
PEI11ABTP 
PE111ABRPK 

100200CS11 

. .)..:. ; .i ,. : •'.:.·. 
'•'.' 

.. •! ,' 

TERMS: 10TH PROX 

C/0 HOOSIER ENERGY MEROM STAT 
5500 WEST OLD 54 
SULLIVAN, IN 47882 

JO~.NAME 

MDR HOOSIER ENERGY 

GET A 1% REBATE ON ONLINE ORDERS 
THRU 12/31/111 BE SURE TO ASK HOW!_ 
' . 
14X50 IPS SDR11 HOPE PIPE 
8X40 IPS SDR11 HOPE PIPE 160# 
6X40 IPS SDR11 HOPE PIPE AWWA 
4X40 IPS SDR11 HOPE PIPE AWWA 
2X40 IPS SDR11 HOPE PIPE NSF 
14 IPS SDR11 PC128 90 ELL FAB 3PC 
2 IPS SDR 11 HOPE BF 90 ELL MLD 
14 IPS SOR11 PC128 45 ELL FAB 2PG 
6 IPS SDR11 PC128 HOPE 45 'FAB 3PC 
4 IPS SOR 11 HOPE BF 45 ELL MLO 
2 IPS SDR11 HOPE BF 45 ELL MLD 
14 IPS SDR11 HOPE CAP FAB 
8 IPS SDR 11 HOPE BF CAP· 
6 IPS SDR11 HOPE BF CAP MLD 
4 IPS SDR 11 .HOPE BF CAP 
2 IPS SDR 11 HOPE BF CAP MLD 
8X4 iPS SDR11 PC160 TEE FAB' 
8X2 IPS SDR11 PC160 TEE FAB 
6X4 IPS SDR11 PC160·HDPE FAB TEE 
,fj,X2 IPS SDR11 ~1~ TEE FAB . 
~><t F~pfr.~q~~:~ j\ .. ~B)E~a~:~f ~['~LO 
4X2 .~FiiPS"•SillR~'1'"H8P•E;•BF RED MLD 
2 MPT CS SDR11 TRAN COUP 

'. 

INVOICE SUB-TOTAL 

FREIGHT 

:. ,. ":36w'4 ,·::tooob. ': ... 
. '• ' .. , . · . .' ·.!·· 

· .. ! 

INVOICE 

DATE 

11/10/11 

. ". ,,,,·' .. 

c 
c 
c 

.c 
G 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

e:'• 
-~·. 

All accoufliS are due an~ payable par the Invoiced tenns. All past due amounts .aro subjllctto a service 
costs of conectlo~1 1ncludlng attorn~r foes HlncUil'ed. F~olght ~enns are FOB our

1
dock unless otherwise 

maximum rate allowed by state law plus 
above. 

10 
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~FERGUSON . : · 
~2~!s~~~~!~TES,INC: 
INDIANAPOLIS, IN 46268-1519 

Please contact with Questions: 
317•672-6676 

r.r .. u ... u .. r.u •••• r.·r .... u.u •• r.r ••• rr •. rr ••• rr .... r •• rr 
00009754 01 MB 0.390 01 TR 044 FRIDCWOl 000000 
FREITAG WEINHARDT. INC 
HOOSIER ENERGY . 
5900 NORTH 13TH STREET 
TERRE HAUTE, IN 47805 

PLEASE REFER TO INVOICE NUMBER WHEN 
MAKING PAYMENT AND REMIT TO: 

FEI #290 
FERGUSON ENTERPRISES INC, 

. PO BOX 802817 
CHICAGO, IL 60680-2617 

lmij!@Mik~~~~~t~~l;~;:lli!§!f@OtiiiRJliillb*~~l~W!!ijillii1~~]!!!1rJ1!!!¥-Wt~~~f~tij~HW:ill~l 

RECF!VED. 
DI:C 0 S 2011 

=m~.lTAG-11\/EINHARDI 
SHIP TAX CODE CUSTOMER ORDER JOB DATE BATCH 

ID 
107734 

WHSE. 
290 290 INE 68732 

523 523 PE 111AP40 

MDR HOOSIER ENERGY 
· .. !. ! : .! . 

PLEASE REFERENCE FEI 290 ON PAYMENT. 
THANKS FOR THE ORDER 

TAG P0#3564-68732 
4X40 IPS SDR11 HOPE PIPE AWWA 

INVOICE SUB-TOTAL 

FREIGHT 

. .. , 

NO (U't_·~· 

a1'1owed by state law plus 

12/02/11 

c 

... ___ . 
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.t '· 
~FERGUSON · 

5~2~!~~~~!~TES,INC: 
INDIANAPOLIS, IN ~6268-1519 

PLEASE REFER TO· INVOICE NUMBER WHEN 
' .MAKING PAYMENT AND REMIT TO: 

Please contact wilh Questions: 
317-872-8876 RECEIVED 

NOV 2 8 201! 
·rEI #290 
.FERGUSON ENTERPRISES INC. 

PO BOX 802817 
9HICAGO, IL 60680-2817 

· 10lf~!!l~l~"~Y¥~r~f~.:\!'.liHIR'riiillt*"J~ag:~i!ilii~~!mi!llllt"Jl~~1~1{)1lli'lif.~#iilll 
'=AEITAG-WEII\IHARDT · 

SHIP 
WHSE. 

FREITAG WEINHARDT INC 
HOOSIER ENERGY 
5900 NORTH 13TH STREET 
TERRE HAUTE, IN 47805 

290 290 I NE · 3564-68732 

640 117 PEI11AP~O 

MDR HOOSIER ENERGY · 

GET A 1% REBATE ON ONLINE ORDERS 
THRU 12/31/11! BE SURE TO ASK HOWl_ 

TAG POQ3564-68732 
4X40 IPS SDR11 HOPE PIPE AWWA 

INVOICE SUB-TOTAL 

·fREIGHT 

36tolfJ 100 ()0 

' No ICM'-£1-U)UL! 
NO PD 

TERMS: . NET PRDX DRIGINALINVDICE 
All accounts are duo and payable invoiced terms. All past duo amounts are subject In a service chargo at the maximum rate allowed by state law plus 
costs ot collecllon._lnnludhlg attorney fees If Incurred. Freight forms are FOB our dock unless olheJWise spru:tued above. 

;, , t ! ' 

11/17/11 

"· 
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ID 
106961 
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