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1.0 INTRODUCTION 

 

This report documents the construction, testing, and observations performed for the construction 

of the Cell 5 at Vista Landfill, LLC (VLF), which is a subsidiary of Waste Management of 

Florida, Inc. (WMIF), in Apopka, Florida.  Cell 5 has a total area of 8.7 acres and ties into the 

adjacent Cell 1.  WMIF retained Carlson Environmental Consultants, PC (CEC) of Monroe, 

North Carolina to perform Construction Quality Assurance (CQA) duties for this construction 

project.  These CQA duties included field observations, field testing, review of field testing 

reports, laboratory results and record drawings prepared in accordance with the project design 

and permit requirements.   

 

The following were exceptions associated with this construction.  The construction drawings 

noted below did not have the exact surveyed locations for the tie-ins to the liner system of Cell 1 

when prepared.  When the Cell 1 tie-in area was exposed, some minor field adjustments had to 

be made to the base grades on the slopes of the east side of Cell 5 so that the tie-in slopes would 

effectively transitioned between the two cells.  In addition, a deviation from the drawings, that 

was approved after their preparation, was used during this construction that had the southern cell 

geosynthetic boundary moved from its run-out location on the south side of the southern intercell 

berm up into an anchor trench on the top and in the middle of this berm.   

 

Additional construction activities beyond the actual cell construction included extending Pond 12 

on the east side of the property further to the east and constructing Pond 4 on the west side of the 

property just adjacent to Cell 5.   
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2.0 REFERENCE DOCUMENTS 

 
The following are the reference documents for this project: 
 

• Technical Specifications for Vista Landfill Class III Facility, prepared by Geosyntec, 

dated July 2012. 

• Construction Quality Assurance Plan for Vista Landfill Class III Facility, prepared by 

Geosyntec, dated July 2012. 

• Cell 5 Construction Drawings for Vista Class III Landfill, prepared by Geosyntec, dated 

December 2016. 
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3.0 PERSONNEL 

 

The key personnel and companies involved with the construction of Cell 5 of VCHLF are: 

 

1. OPERATOR & CONSTRUCTION MANAGER: 
Vista Landfill, LLC.  (407) 553-4939 
242 West Keene Road 
Apopka, Florida  32703 
Name Title 
Sheree Grant Market Area Engineer 

 
2. DESIGN ENGINEER: 
 Geosyntec Consultants   (813) 379-4394 
 13101 Telecom Drive, Suite 120 
 Temple Terrace, Florida  33637 

Name Title 
Craig R. Browne, P.E. Design Engineer 
 

3. CONSTRUCTION QUALITY ASSURANCE (CQA): 
Carlson Environmental Consultants, PC  (704) 283-9765 
305 S Main Street 
Monroe, North Carolina  28112 
Name Title 
Seth A, Nunes, P.E. Certifying Engineer 
Tommy Bradford CQA Site Manager 

 
4. GENERAL CONTRACTOR: 

Southeast Environmental Contracting, Inc.   (229) 794-3330 
5667 Val Del Rd,  
Hahira, GA 31632 ·  
Name Title 
Randy Bradshaw Project Manager 
John Holmes Superintendent 
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5. GEOMEMBRANE MANUFACTURER: 

ARGU/America, Inc.  (843) 546-0600 
500 Garrison Road 
Georgetown, South Carolina  29440 
Name Title 
Danny Newton Project Manager 
Grant Palmer Plant and Shipping Manager 
 

6. GCL, GEOCOMPOSITE AND GEOTEXTILE MANUFACTURER: 
GSE Environmental   (281) 230-6745 
19103 Gundle Road  
Houston, Texas 77073 
Name Title 
Mary E. Cruthirds Project Manager 

 
7. GEOSYNTHETICS INSTALLER: 

Environmental Specialties International, Inc.  (225) 291-2700 
7943 Pecue Lane, Suite A 
Baton Rouge, LA  70809 
Name Title 
Robert Gant Project Manager 
Mohammed Malimar Superintendent 

 
8. SOILS TESTING LABORATORY: 

Genesis Testing Services, Inc.  (678) 413-9332 
1070 Iris Drive, Suite C 
Conyers, Georgia  30094 
Name Title 
Jeff Akandu Laboratory Manager 
 

9. GEOSYNTHETICS TESTING LABORATORY: 
TRI Environmental, Inc.  (512) 263-6201 
9063 Bee Caves Road 
Austin, Texas 78733 
Name Title 

 Jennifer Tenney Project Manager 
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10. PROJECT SURVEYOR: 
Peavey and Associates Surveying & Mapping, PA  (863) 738-4960 
690 Alice Place 
Bartow, Florida  33830 
Name Title 
Deborah L. Peavey, P.S.M. Registered Land Surveyor 
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4.0 SCOPE OF SERVICES 

 

The scope of services for the CQA work is summarized below.  Work was performed in 

conformance with the project design and permit requirements. 

 

4.1 PROJECT MANAGEMENT/CERTIFYING ENGINEERING 

 

A. Project management activities consisted of: 

1. Reviewing project plans, specifications and permit requirements. 

2. Scheduling field staff and site visits to ensure work has progressed in a 

satisfactory manner. 

3. Attending any construction meetings, which would identify roles and 

responsibilities of parties, involving and establishing lines of communication. 

4. Reviewing quality control data, conformance test data and daily field reports. 

5. Assisting in the preparation of the construction documentation report. 

 

B. Certifying Engineer activities included: 

 

1. Reviewing documentation, plans, specifications, test procedures, and test data. 

2. Performing site visits to ensure the construction and CQA are progressing as per 

the design and specification. 

3. Assuring documentation compliance with design and permit requirements. 

4. Observing field activities on a periodic basis and at critical design points. 

5. Assisting the preparation of the construction documentation report. 

6. Signing and sealing the certification report for Cell 5 construction as a 

Professional Engineer registered in the State of Florida. 
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4.2 FIELD CQA SERVICES 

 

This project is constructing the 8.7-acre cell construction project.  This construction project also 

included the construction of the forcemain for Cell 5, the construction of Pond 4 and the build 

out of Pond 12 to its final design configuration.  The cell construction consisted of:  1) 

excavating, placing and preparing the subgrade surface for the cell area, the intercell berm and 

the perimeter berm for this cell, and sediment control structures;  2) placing four (4) dewatering 

drains across the floor to remove water from the subgrade to support cell construction;  3) 

placing and preparing structural fill and the preparing the base grade layer for the cell;  4) 

installing geosynthetic clay liner (GCL) on top of the base grade in the areas of the sump and 

along the leachate corridor;  5) installing textured 60-mil high density polyethylene (HDPE) liner 

over the cell (covering the GCL where designed immediately after it was placed);  6) installing 

the geocomposite drainage layer over the geomembrane;  7) placing the 2-foot minimum 

thickness of protective cover sand;  8) installing leachate riser and leachate pipes with aggregate 

and wrapping with geotextile in the sump and along the design leachate corridor alignment; and, 

9) installing the forcemain pipe around the cell to connect to existing forcemain towards the 

existing manhole. 

 

Field CQA services were generally subdivided into two activities, preconstruction and 

construction. 

 

4.2.1 PRECONSTRUCTION ACTIVITIES 

 

Preconstruction activities included the following: 

 

1. Conformance sampling and testing of the soils and drainage media utilized for the 

project. 

2. Review of all contractor submittals for materials and structures that will be used 

for construction. 

3. Taking inventory and review of sampling and test results for conformance testing 

of geosynthetic components utilized for this project. 



Construction Quality Assurance Documentation Report 
Waste Management Vista Landfill,  Cell 5 

CEC Project No. 101.07.41 8 August 2017 

4. Review of the geosynthetic manufacturers’ QC submittals. 
 
 
4.2.2 CONSTRUCTION ACTIVITIES 

 

Construction activities included the following: 

 

1. Observation of the excavation required to achieve the landfill cell’s subgrade. 

2. Observation and documentation of fill placement to bring the subgrade up to base 

grade elevations with structural fill. 

3. Observation, documentation and testing of all geosynthetic materials being 

installed: Geosynthetic Clay Liner (GCL), geomembrane, geocomposite, and 

geotextile.  This included the geomembrane documentation for trial welds, panel 

placement, panel seaming, seam nondestructive testing, seam destructive testing, 

repairs and retests for the HDPE geomembrane liner installation. 

4. Observation and documentation of the placement of the protective cover sand 

layer. 

5. Observation of the HDPE pipe for Cell 5 leachate collection with the stone 

aggregate.  The pipe and stone was wrapped with geotextile.   

6. Observation, testing and installation of the forcemain for this cell.  

 

4.3 GEOTECHNICAL/GEOSYNTHETIC LABORATORY TESTING 

 

The Genesis Testing Services (GTS) and TRI Environmental (TRI) laboratories listed in Section 

3.0 provided geotechnical and geosynthetic laboratory testing services, respectively.  Test results 

were provided to the Senior Site Quality Assurance Manager and the Certifying Engineer to 

ensure the results were in general compliance with the project specifications.  The tests and test 

methods performed in association with the geotechnical and geosynthetics portion of the project 

are listed below: 

 

Structural Fill and Base grade Soil Layer 
1. Soil Classification ASTM D 2487 
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2. Particle Size ASTM D 422 
3. Atterberg Limits ASTM D 4318 
4. Moisture-Density Relationship ASTM D 698  

 
Protective Cover Sand Layer 

1. Soil Classification ASTM D 2487 
2. Particle Size ASTM D 422 
3. Hydraulic Conductivity ASTM D 2434 
4. Calcium Carbonate ASTM D 3042 
 

Stone Aggregate 
1. Soil Classification ASTM D 2487 
2. Particle Size ASTM C 136 
3. Hydraulic Conductivity ASTM D 2434 
4. Calcium Carbonate ASTM D 3042 

 
60-mil HDPE Geomembrane 

1. Thickness ASTM D 5994 
2. Density ASTM D 1505 
3. Tensile Properties ASTM D 6693 
4. Carbon Black Content ASTM D 1603 
5.  Carbon Black Dispersion ASTM D 5596 
6. Interface Shear Strength ASTM D 5321 

 
Non-woven Geotextile 

1. Mass/Unit Area ASTM D 5261 
2. Grab Tensile Strength ASTM D 4632 
3. Static Puncture Strength ASTM D 6241 
4. Puncture Resistance ASTM D 4833 
5. Trapezoidal Tear ASTM D 4533 
6. AOS ASTM D 4751 
7. Permittivity ASTM D 4491 
 

Geosynthetic Clay Liner 
1. Hydraulic Conductivity ASTM D 5887 
2. Internal Shear Strength ASTM D 5321 
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Geocomposite  

 Geotextile:  
1. Mass/Unit Area ASTM D 5261 
2. Grab Tensile Strength ASTM D 4632 
3. Trapezoidal Tear ASTM D 4533 
4. AOS ASTM D 4751 
5. Permittivity ASTM D 4491 

Geocomposite: 
1. Transmissivity ASTM D 4716 
2. Ply Adhesion ASTM D 7005 
3. Interface Shear Strength ASTM D 5321 

 

The tests and test methods were in general conformance with the requirements of the site permit 

and the Construction Quality Assurance Plan and appropriate for each of the materials. 

 

4.4 SOILS & GEOSYNTHETICS DOCUMENTATION REPORT 

 

This documentation report contains the following sections: 

 

1. A narrative describing the construction sequence, certification and testing 

programs utilized on the project.  A statement certifying that construction was in 

accordance with the permit drawings and the quality assurance plan. 

 

2 A series of appendices documenting the following: 

• Soil laboratory test results for structural fill which was also used for the 

base grade soil 

• Field test results for structural fill and base grade soils 

• Subgrade acceptance of base grade surface before geomembrane liner 

placement 

• Manufacturer’s geosynthetic quality control documentation 

• Geosynthetic conformance testing results 

• Geomembrane installation documentation data 
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• Soils laboratory test results for the protective cover sand and leachate 

collection stone 

• Construction photographs 

 

3. A set of record drawings containing the following: 

• Top of base grade and protective cover elevations 

• Location of HDPE leachate pipes within the cell 

• Location of HDPE liner panels, seams, destructive samples, repairs and 

anchor trench alignment. 
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5.0 CONSTRUCTION ACTIVITIES 

 

5.1 INITIAL CELL CONSTRUCTION 

 

Southeast Environmental Contracting, Inc. (SEC) started construction in early 2017.  SEC started 

stripping the Cell 5 construction area and began excavating areas of the cell to achieve sub-base 

grades.  Carlson Environmental Consultants, PC (CEC) field personnel arrived on site in mid-

April while excavating was still in process.  Conformance testing on this source and alternate 

materials were performed by GTS and are presented in Appendix A.1.  During the excavation 

ground water was encountered near to the subgrade so that four sock-drains were installed with 

pumps to stabilize the subgrade during this construction.  These drains were consistently 

maintained through the project.  They were properly grouted below the liner system and then 

removed above after the protective soil layer and the leachate collection system had been 

installed.  Structural fill was placed in the fill areas to bring the cell, the pond and the 

surrounding berms up to their design subgrade levels as shown in the construction drawings.  

Prior to placing any structural fill all areas were proof rolled with a loaded hauling truck and any 

loose or overly wet areas were removed.  Each lift of structural fill was moisture conditioned as 

required and then mixed with a bulldozer.  The one-foot lift of structural fill was then compacted 

with a HAMM 3410 smooth drum vibratory roller.  Soil compaction of each lift was checked and 

verified to have at least the minimum compaction required in the CQA Plan.  Density/moisture 

readings were determined in the field by our CQA site manager using a drive cylinder density 

apparatus.  Results of these density tests are included in Appendix A.2.  Placing and compacting 

structural fill progressed in 12-inch lifts as required up to the design grade elevation.   

 

5.2 CELL BASE GRADE CONSTRUCTION 

 

The base grade soil material for the cell was the same material used for structural fill.  

Conformance samples for base grade material were the same samples for structural fill and 

results are included in Appendix A.1.  SEC placed (when necessary), conditioned and compacted 

the 6-inch base grade soil lift over the area requiring base grade for this Cell 5 construction.  
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Results of the density moisture tests are presented in Appendix A.2.  Once SEC constructed the 

cell to design base grade elevations, they fine-graded the surface followed with a smooth drum 

vibratory roller.  The top of subgrade elevations was then certified by a survey crew from Peavey 

and Associates Surveying & Mapping, PA (Peavey) prior to installing any geosynthetics (see the 

drawings in the Appendix F).  The surface of the liner had to be maintained by moisture 

conditioning and rolling until the geosynthetic materials were installed over it.  This was 

performed so that the sand would not dry out and become powdery. Once a significant part of the 

base grade surface had been certified, then ESI was mobilized to the site to begin installing the 

geosynthetic clay liner (GCL) and the geomembrane liner.   

 

5.3 GEOSYNTHETIC PRECONSTRUCTION ACTIVITIES 

 

5.3.1 GEOSYNTHETIC MATERIAL AND QUALITY CONTROL 

 

The geosynthetic manufacturers provided quality control certificates for all material used on this 

project.  This information was reviewed and found to be in compliance with the approved 

Quality Assurance Plan found in the site’s operating permit.  The geosynthetic system consisted 

of four types of materials.  The components of the geosynthetic system included the following: 

 

1. 60-mil textured high-density polyethylene (HDPE) geomembrane, AGRU   

2. Geotextile, GSE Environmental  

3.  Geosynthetic Clay Liner (GCL), GSE Environmental 

4. Geocomposite, GSE Environmental 

 
A geotextile product was installed as a filter material between the leachate sump and corridor 

stone materials and the protective cover sand.  Textured geomembrane liner was installed for the 

cell and was placed over a GCL which was installed under the leachate corridor and sump as part 

of the geosynthetic liner system for Cell 5.  The geosynthetic materials were delivered, 

stockpiled and inventoried prior to or during the installation of the liner system. 
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5.3.2 GEOSYNTHETIC CONFORMANCE TESTING 

 

Prior to shipment of the geosynthetics, the materials were sampled in the plant and sent to the 

TRI laboratory for conformance testing.  Conformance testing was conducted in accordance with 

industry standards and the Quality Assurance Plan and project specifications.  All test results met 

or exceeded the project requirements for all four different materials.  In addition to these tests, 

interface shear testing was also performed on a layered liner sequence both with the GCL and 

without the GCL.  The testing results were also greater than the minimum required results.  

These results are all shown in Appendix B. 

 

5.3.3 SUBGRADE ACCEPTANCE 

 

Prior to the deployment of the geomembrane and GCL, CEC’s CQA Site Manager and the ESI’s 

Superintendent conducted a final walkover of the base grade surface.  The walkover was to 

identify any unacceptable areas to be addressed prior to its coverage with geomembrane and it 

applicable GCL.  Once the area was deemed acceptable, both the ESI’s Superintendent and 

CEC’s representative would complete the subgrade acceptance form for that day, referencing the 

panels placed.  These forms are included in Appendix A.5. 

 

5.3.4 GEOSYNTHETIC INSTALLATION AND DOCUMENTATION 

 

Upon arrival to the site, ESI supplied current gauge calibration records for the tensiometers used.  

These documents are included in the Appendix C.1. 

 

Geosynthetic installation began along the north slope of Cell 5.  ESI’s deployment consisted of 

pulling HDPE liner (geomembrane) panels down the slope.  The geomembrane rolls were 23 feet 

wide by about 520 feet long.  The geomembrane was a 60-mil textured HDPE liner.  Each 

geomembrane panel was pulled from the roll which was supported by a spreader bar attached to 

a compact track loader (CTL).  The CTL was also used to bring the rolls around from their 

storage area up to the staging area.  The panels were pulled into place by ESI technicians using 

both a LGP rubber-tired four-wheeler (ATV) and their hands.  Additional ESI staff would help 
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position the panels for seaming.  This activity was closely monitored to ensure that no damage 

occurred to the geomembrane or any underlying GCL.  Panels were generally positioned to 

minimize the quantity of seams in the cell and leachate sump and corridor.  Seams were shingled 

with at least a 4-inch overlap down slope within the cell. 

 

GCL panels were laid down the center of the leachate corridor along the floor from the east slope 

which is against Cell 1 down to the sump.  These GCL panels were laid prior to placing the 

overlying geomembrane panels.  GCL panels were also placed within the sump and at least 5 feet 

beyond its boundary.  Another panel width of GCL was brought up the leachate riser trench on 

the west slope.  The GCL panels were overlapped according to the specifications for this material 

which included the placing of bentonite powder between all butt seams.  The GCL panels were 

only placed as far as they could be covered with geomembrane liner that day but also prior to any 

possible precipitation.  The GCL material was always protected from being hydrated both while 

it was being stored on site and after it had been installed.   

 

Prior to the deployment of the geomembrane, the anchor trench was excavated with a hydraulic 

excavator on the north, west and south berms.  The anchor trench was cut to a minimum of two 

feet deep and approximately two feet wide as designated in the construction drawings.  The 

anchor trench was verified to be clear of any debris prior to deployment.  Once the installation of 

all geosynthetic materials and testing was completed, the anchor trench was then backfilled and 

compacted.  The backfill material consisted of on-site soils which would not damage the 

geosynthetic materials.   

 

CEC’s CQA technician was responsible for documenting panel placement, trial weld testing, 

seam welding, testing (destructive and nondestructive) of completed seams and repairs, as well 

as visual inspection of the geomembrane installation.  Field activities and observations were 

recorded on daily field reports and field logs.  The data associated with the installation of the 

geomembrane is presented in Appendix C.  The CQA technician included the daily activities in 

the Daily Field Reports which are presented in Appendix D.4 of this report. 
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Panel placement information included documenting the date of placement, the time of placement, 

panel number, panel location (slope or floor), source roll number, panel length, observer’s 

identification and any pertinent comments.  Once panels had been pulled into place, they were 

manually adjusted so that there was a minimum 4-inch overlap for adjoining panels. 

 

Panel seaming information included the date of seaming, time the seam was started, seam’s ID 

number, seam location, operator’s ID number, seaming unit ID number, seam length, observer's 

ID and any pertinent comments.  ESI utilized a double-wedge type fusion welder to perform 

most seaming.  The double-wedge type fusion welder creates two fused welds split by an air 

channel.  Extrusion welding was also performed using an extrusion gun and HDPE welding rod.  

The extrusion welding process was used on all repairs. 

 

Trial weld information included date of test, time of test, sample ID number, seamer’s ID 

number, seaming unit ID number, seaming unit settings, test values, sample pass or fail, 

observer’s ID number and any pertinent comments.  Trial welds were conducted as a rule at one 

for every five hours of machine/welder use, which is usually at the beginning of each morning 

and then after lunch.  Occasionally, another trial weld would be carried out later in the evening if 

the seaming was to be continued beyond the five-hour period designated in the CQA Plan.  

Additional trial welds were conducted if machine operators changed, if machine settings 

changed, if the power supply was interrupted or if personnel on site determined that the seam 

quality had degraded to an unacceptable level.  Trial weld specimens were tested on a calibrated 

field tensiometer.  Each trial weld sample test series consisted of the testing of at least two one-

inch wide specimens for peel adhesion and two one-inch wide specimens for shear strength. 

 

Nondestructive testing information included date of test, seam ID number, seam location, seam 

station, tester’s ID number, air test times and pressures, air test pass or fail, vacuum test pass or 

fail, test observer ID and any pertinent comments.  Nondestructive testing was conducted to 

verify seam continuity and integrity.   

 

Air pressure testing was conducted on fusion-welded seams.  The testing involved sealing both 

ends of the air channel, inserting a hollow needle attached to a pressure gauge into the air 
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channel, and pressurizing the seam to 25 to 30 psi.  A seam was accepted if it exhibited a 

pressure loss of not more than 3 psi over a 5-minute period after allowing the pressure to 

stabilize for approximately two minutes and if a total pressure loss was observed when the air 

channel was cut at the opposite end of the seam from the needle and test gauge.  Seams 

exhibiting acceptable pressure loss were recorded as passing, and seams exhibiting unacceptable 

pressure loss were tested in segments until there was acceptable pressure loss and the flawed 

seam was then marked for repair.   

 

Vacuum testing was conducted on all extrusion welds in the module (repairs and extruded 

seams).  Vacuum testing consisted of wetting the seam segment to be tested with a soapy 

solution then applying a vacuum to a sealed area of the seam surface of the seam segment using a 

vacuum box.  While under vacuum, the area was observed for approximately 20 seconds to see if 

any bubbling occurred which would indicate a leak in the seam.  If no bubbling was found the 

area was marked approved and the testing moved to the next segment.  If bubbling was noted, it 

was marked for repair.  After it’s repair and subsequent vacuum box test, the repair was then 

considered acceptable. 

 

Destructive seam sample information included sample ID number, date sample was designated, 

date sample was tested, sample location (seam ID number and station), seamer ID number, 

machine ID number, field test pass/fail, laboratory test pass/fail and any pertinent comments.  

Destructive seam samples were designated and sampled from welded seams at a minimum rate 

of one per 500 linear feet seamed over this project.  The goal of this testing program was two-

fold: first, to obtain samples representative of the overall quality of the installation; and second, 

to test suspect areas. 

 
Each destructive sample measured approximately 42 inches along the seam by 12 inches wide 

across the seam and was cut into three sections.  ESI selected a section to conduct their field 

testing prior to submittal of another section to TRI for laboratory testing.  The third section was 

kept on site for the duration of the project as an archive sample.  If the specimens passed the field 

test, the sample was submitted to the geosynthetic laboratory for testing.  If the specimens had 

failed the field test, then additional samples welded by the same machine and operator on that 

day, would be tracked on either side of the failed seam sample until passing results were 
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achieved.  The same process would be repeated if a seam failed during a laboratory test.  The 

seam would be tracked on either side until there were passing results for both field and 

laboratory samples.  These tracked samples would be called bounding samples and they would 

define the limits of the unacceptable seam.  The seams between these passing bounding samples 

would be repaired in accordance with the project design requirements. 

 

For Cell 5 construction, 48 destructive seam samples were selected on wedge (fusion) welds.  

There were no destructive tests which failed.  Since there were no failing tests there were also no 

bounding samples or tests.  No seams had to be repaired due to a failing destructive sample.  All 

test data, including data from TRI, is included in Appendix C.6.  

 
Repair information included the repair number, date of repair, repair location, description of 

damage, size and type of repair, repair crew ID, date repair was tested, tester ID, observer ID and 

any pertinent comments.  Typical repairs of the geomembrane included: 

 

1. Patching locations of destructive seam samples and nondestructive air-testing 

holes, 

2. Patching damage to the liner created during the transportation and installation 

process, 

3. Repairing of any seams or segments of seams rejected due to nondestructive and 

destructive testing, 

4. Repairing of any seams or segments of seams rejected by ESI’s QC. 

 5. Patching of “T” seam locations. 

 

The CEC CQA Site Manager and ESI Geosynthetic Superintendent conducted a final 

walkthrough prior to acceptance of each segment of geomembrane.  The final walkthroughs were 

conducted to assure that necessary repairs and testing had been completed and that no additional 

damage had occurred during installation.  Any areas requiring attention were noted and repaired 

and tested as appropriate prior to the certification of completion.  A geomembrane panel layout 

drawing showing the panels and seams, all repairs and destructive sample locations is included in 

Appendix F. 
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After a walkthrough and approval of each geomembrane segment, geocomposite panels were 

deployed over the exposed geomembrane liner.  The geocomposite panels were overlapped by 6 

inches for adjacent panels and then by 12 inches for butt seams.  All geocomposite repairs were 

overlapped by 12 inches.  The geocomposite seams had the geonet portions tied with plastic ties 

and the upper geotextile portions were sewn or capped with geotextile for butt seams.  Another 

walkthrough was done on the finished geocomposite prior to placing protective cover sand so 

that both CEC and ESI approved that all necessary repairs and testing had been completed and 

that no additional damage had occurred to this section during or since installation.  Any areas 

requiring additional attention were noted, repaired, and tested as appropriate prior to the 

certification of completion. 

 

5.4 PROTECTIVE COVER SAND 

 

The protective cover sand was from soil that was already on site.  Conformance samples were 

submitted to GTS for the testing of its particle size gradation, hydraulic conductivity, hydraulic 

conductivity and calcium carbonate content.  These tests passed all requirements for this material 

prior to its installation into the cell (Refer to results in Appendix A.3).  Off-road haul trucks were 

loaded with sand and the sand was hauled to the southern intercell berm and where it was placed 

into the cell with several 3- to 4-foot thick access roads that were established so that sand could 

be pushed out across the cell and up the slopes.  The minimum 3-foot thick haul roads were 

established within the cell using protective cover sand so that the off-road haul trucks could 

travel in the cell without damaging the geosynthetic liner system underneath.  A LGP dozer was 

then used for spreading the 2-foot protective cover sand layer.  When protective cover reaches 

the leachate corridor and sump areas then these features were constructed as discussed in Section 

5.5, then protective cover sand was placed over these to maintain the 2-foot of cover over the 

geosynthetic liner.  In addition, a lift of protective cover was placed over the exposed geotextile 

at the sump so that the geotextile would not be adversely impacted by direct sunlight.  

 

When this was completed, the top of protective cover elevations, from the established grid 

points, were then certified by a survey crew from Peavey (See the drawings in the Appendix F).  
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The certification was verified that a layer thickness of at least two feet of protective cover was 

established over the geosynthetic liner system and the leachate collection system. 

 

Once the protective cover was placed and spread in the cell, the eight protruding sock drain pipes 

were grouted as discussed previously and the pipe-ends were then removed below the 

geosynthetic liner system.  The subgrade, geomembrane and geocomposite were all repaired in 

accordance with the CQA plan and specifications for this project at each location.  The protective 

cover layer was then spread to design grade as well. 

 

5.5 LEACHATE COLLECTION SYSTEM INSTALLATION 

 

SEC also began construction of the leachate collection system during the installation of the 

protective cover sand.  A panel of 8-ounce per square yard nonwoven geotextile was laid down 

the middle of the proposed leachate corridor as a filter medium between the sand and the No. 57 

stone.  The perforated leachate pipe was then welded and placed on the 8-ounce fabric in the 

proposed corridor area.  Prior to installing, samples of the leachate stone were sent to the GTS 

laboratory for conformance testing.  The stone was typically non-carbonaceous and complied 

with the permeability requirements for this project.  The gradation though was slightly coarser in 

the larger fraction of this stone than with ASTM’s gradation envelop for No. 57 stone.  This 

stone will still adequately perform its function as designed without an adverse impact since the 

permeability requirement has been met.  The stone was hauled from the on-site stock pile to the 

leachate corridor area being constructed.  The stone was placed on the geotextile around the 

perforated pipe.  This was continued across the floor to the base of the east slope where it turned 

southward and then with a solid pipe cleanout going up the east slope.  The top of pipe was 

surveyed by a survey crew from Peavey at 50-foot intervals (the as-built drawing is included in 

Appendix F).  The geotextile seam was sewn together using an industrial grade sewing machine 

and a polypropylene fiber.   

 

At the west end of the cell, the sump and the riser trench had to have the geotextile, pipes and 

stone aggregate installed.  Panels of 8-ounce per square yard nonwoven geotextile were laid 

down to cover the sump area and to be able to enclose the stone.  The panel seams were sewn 
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together using an industrial grad sewing machine and a polypropylene fiber.  The 

perforated/solid leachate riser (18” diam. SDR 11) and collection (6” diam. SDR 11) pipe for the 

sump was welded and then No. 4 stone placed in the sump and up the riser trench.  Samples of 

the leachate stone were sent to the GTS laboratory for conformance testing.  The stone was 

typically non-carbonaceous and complied with the permeability requirements for this project.  

The gradation though was slightly coarser in the larger fraction of this stone than with ASTM’s 

gradation envelop for No. 4 stone.  This stone will still adequately perform its function as 

designed without an adverse impact since the permeability requirement has been met.  The stone 

was hauled from the on-site stock pile to the sump during construction.  The stone was placed on 

the geotextile around the piping.  The geotextile was then wrapped and sewn once the stone had 

been brought up to the top of the designed protective cover.  A layer of protective cover sand 

was then pushed over the sump area to protect the geotextile from UV degradation as discussed 

in the previous section.   

 

The force main for Cell 5 was constructed.  The existing permanent force main was extended 

from the flanged sealed forcemain just west of the manhole opposite the leachate holding tank 

around to the end of Cell 5.  This permanent force main is made up of a 6-inch SDR 11 carrier 

pipe with a 10-inch SDR 17 containment pipe.  These HDPE pipes were all welded together and 

then placed in their trenches where both carrier and containment pipes were leaked tested prior to 

the force main being connected at the manhole side.  The pipe testing passed for both the carrier 

and the containment and the paper work is included in Appendix D.3.  Subsequently the concrete 

structure was installed and piping was to be connected to the riser pipe. 
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A. SOIL CONSTRUCTION DATA
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A.1 STRUCTURAL FILL CONFORMANCE TESTS 
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A.2 STRUCTURAL FILL AND SUBBASE FIELD DENSITY TESTS 
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A.3 PROTECTIVE COVER CONFORMANCE TESTS 



May-17 VISTA LANDFILL - CELL 5 2017-09
SUMMARY OF SOIL DATA

Atterberg Limits Grain Size Distribution Standard Proctor Unit Weight
Soil In-Situ % Finer % Finer % Finer Maximum Optimum Dry Moisture Carbonate

Sample Sample Sample Classi- Moisture NO.4 No. 200 .005 mm DryDensity Moisture Density Content Permeability Content
10 Type Depth fieation (%) L.L. P.L. P.1. Sieve Sieve Sieve (Ib/eu.ft) Content(%) Gs (Ib/cu.ft) (%) (em/see) (%)

PC-1 8ag - SP-SM - - - - 99.5 5.7 - - - - 90.7 2.5 2.97E-03 1.3
PC-2 8ag - SP - - - - 100.0 2.4 - - - - 87.9 1.9 1.34E-02 -
PC-3 8ag - SP - - - - 100.0 1.9 - - - - 91.7 1.4 2.00E-02 1.0
PC-4 8ag - SP - - - - 100.0 1.4 - - - - 90.9 0.9 2.29E-02 1.1
PC-5 8ag - SP - - - - 100.0 1.7 - - - - 91.8 0.9 1.66E-02 0.4
PC-6 8ag - SP - - - - 100.0 2.5 - - - - 90.6 1.6 1.30E-02 -
PC-? 8ag - SP - - - - 100.0 1.9 - - - - 93.7 1.6 1.10E-02 0.7
PC-B 8ag - SP - - - - 100.0 0.6 - - - - 91.8 2.0 1.21E-02 -
PC-9 8ag - SP - - - - 99.9 1.3 - - - - 93.5 0.7 1.25E-02 0.9
PC-10 8ag - SP - - - - 100.0 1.0 - - - - 92.1 O.B 8.02E-03 -
PC-11 8ag - SP-SM - - - - 100.0 5.1 - - - - 87.9 2.5 1.52E-02 2.2

- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (L.L.)
PLASTIC LIMIT (P.L.)
PLASTICITY INDEX (P.I.)
NON-PLASTIC (NIP)
SPECIFIC GRAVITY (Gs)
MOISTURE CONTENT (Me)

NOTES: T = TRIAXIAL TEST
U = UNCONFINED COMPRESSION TEST

OS = DIRECT SHEAR TEST
o = ORGANIC CONTENT
P=pH

CC = CARBONATE CONTENT

Genesis Testing Services, Inc.



PARTICLE SIZE ANALYSIS (ASTM D 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 ISAMPLE NUMBER: PC-1
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1132.8
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 495.6
Weight of Tare (gm) - Weight of Sample (gm) 637.2
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: LIGHT BROWN SAND WITH
Moisture Content (%) - SILT

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained mass retained percent Finer

Number (mm) on sieve (9) on each sieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
No.4 4.76 3.3 0.52 0.52 99.5
No. 10 2.00 4.2 0.66 1.18 98.8
No. 40 0.42 60.8 9.54 10.72 89.3
No. 200 0.074 532.6 83.58 94.30 5.7
Pan - 35.7 5.60 99.91 -

2" 1" 3/4" 3/8" No.4 No.10 No.40 NO.2?~_,r~,-~~..STANDARD SIEVE SIZE~ 10.0
' ~~ ~=.- """-~

100.0r-,
90.0""'\ -..c
80.0 .~

[\ I 70.0 ~\ I >-
60.0 ..c

1\ •...
50.0 Q)

\ c
40.0 11.

\ -30.0
c

\
Q)

I
o•...

I 20.0 Q)D..
I 10.0

0.0
100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

I Coarse I Fine I Cor. I Medium I Fine I §ilt I Clay

I GRAVEL I SAND I FINES I
DATE: f;-'2.6'- 17

GenesisTesting Services, Inc. REVIEW: o:rtt



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

3.0
PROJECT NUMBER: 2017-09

5/21/2017PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE:
SAMPLE TYPE: BAG
DIAMETER, INCHES:SAMPLE NUMBER: PC-1

SOIL DESCRIPTION: LIGHT BROWN SAND WITH SILT
LIQUID LIMIT: -

LENGTH, INCHES:
2.66
3.0

PLASTICITY INDEX: - USCS:
ESTIMATED S.G.:

SP

INITIAL
REMOLDED SOIL PROPERTIES

MOISTURE %: 2.5%
MAXIMUM DRY DENSITY (pcf): N/A
OPTIMUM MOISTURE CONTENT (%) NIA
Material was lightly compacted in the permeameter.

VOID RATIO: 0.83 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 31.2% FINAL BACK PRESSURE:

SPECIMEN PROPERTIES

IUKY WI::IGHI (pet): 90.7
I:::>AIUKAIIUN ('Yo): 8.0%

IUKY WI::IGH I (per): 90.7 EFFECTIVE CONSOLIDATION PRESSURE:
SATURATION: 100.0% PORE PRESSURE DIFFERENCE:
VOID RATIO: 0.83 HYDRAULIC GRADIENT: 1.04
ROOM TEMP. (0C): 23.89 QUANTITY OF FLOW: 37.0 cu.cm

-e
~ 9.01 E-02 +---~-+----~l---~~~~--______+---~
E 801 E-02 +-----+-----l-----~---______+----(.) .
;: 7.01E-02 +------+-----~--____f---__+---~
~ 6.01 E-02 +-----+-----l-----~---______+---__l
:g 5.01 E-02 -l----+------f---------+---~---~
.g 4.01 E-02 +---- ~--____f---__+-~-_+---~
§ 3.01 E-02 +------+------f---------+---~----i
og 2.01E-02
:::J 1.01E-02 +------+------f---------+---~---~1
~ 1.00 E-04 -I----.........:t:::::::::::=::::::=~~::::::=::::::=~==::::::=::::::==t---_l-g,
J: o 1 2 3 4

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3
HYDRAULIC CONDUCTIVITY (CM/SEC): 2.97E-03 2.97E-03 2.97E-03

HYDRAULIC CONDUCTIVITY @ 20 oC 2.97E-03 em/see

Genesis Testing Services, Inc.

5

4
2.97E-03

DATE: '3- 2.. S - rt
REVIEWED BY: 0'3" Pr



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

GTSNISTA LF-CELL 5IFLPROJECT TITLE

PROJECTNUMBER 1775013.02

PC-lSAMPLEID

Residue +Tare weight (g) 531.73 536.18 524.69

Tare Weight (g) 74.56 80.97 78.06

Residue weight (g) 457.17 455.21 446.63

After Acid Application and Wash

Residue + Tare weight (g) 525.61 529.10 520.58

Residue weight (g) 451.05 448.13 442.52

Carbonate Content (%) 1.3 1.6 0.9

II IIAverage Carbonate Content (%) 1.3

REMARKS I
I

SAMPLE DESCRIPTIONII-- .-- --II

USCS. - I
MODIFIED: Only the Plus No.200 Size material used in the test.

TECH TJ

DATE 5/18117

CHECK ~
REVIEW PIVI1

APPROVE

Golder Associates Inc.



PARTICLE SIZE ANALYSIS (ASTM 0422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-2
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1146.0
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 504.9
Weight of Tare (gm) - Weight of Sample (gm) 641.1
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained massretained percent Finer

Number (mm) on sieve (g) oneachsieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
No.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.3 0.05 0.05 100.0
No. 40 0.42 27.2 4.24 4.29 95.7
No. 200 0.074 597.9 93.26 97.55 2.4
Pan - 15.5 2.42 99.97 -

2" 1" 3/4" 3/8" No.4 No.10 No.40 No.20D US STA~DARD_S~~~~E_~ZE~10.0
!

•.~~•...",>~.-~~-=-.=~..-.

100.0
t ~

90.0 -" J:
80.0 .~

1\ CI)

70.0 ~\ >.
60.0 ..c

\ "-
50.0 CI)

\ r::::
40.0 u:::

\ -I 30.0 e
CI)

I \ (J

20.0 "-

!
CI)a.

10.0I I 0.0
100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

Coarse I Hne I Cor. I Medium I Fine sur I Clay I

I GRAVEL I SAND I FINES I
DATE: s-'2S-17
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RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/21/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-2 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pet): N/A

MOISTURE %: 1.9% OPTIMUM MOISTURE CONTENT (%) N/A
IUKY VVI::It:.iH I (PCT): 87.9 Material was lightly compacted in the permeameter.
I::iA I UKA IIUN ('10 : 5.7%
VOID RATIO: 0.89 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 33.4% FINAL BACK PRESSURE: -
IUKY VVt:.II..:iH I (PCT): 87.9 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.89 HYDRAULIC GRADIENT: 0.22
ROOM TEMP. (oC): 23.89 QUANTITY OF FLOW: 36.0 cu.cm

- ~,-~"~"· __<,=~<w_·>~_,,,,-~'<

U
CI)
..!e 9.01 E-02
8 8.01E-02
:; 7.01E-02
.s; 6.01E-02
~ 5.01E-02
:::s

4.01 E-02"t:Ie
3.01 E-020

0 2.01 E-02
~:::s 1.01 E-02
co

1.00E-04•..
-e>- 0 1 2 3 4 5J:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.34E-02 1.34E-02 1.34E-02 1.34E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.34E-02 em/see
DATE: 5"-2....5 -(7
REVIEWED BY: o:rrt-

Genesis Testing Services, Inc.



PARTICLE SIZE ANALYSIS (ASTM 0422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-3
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1016.0
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 371.6
Weight of Tare (gm) - Weight of Sample (gm) 644.4

Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: LIGHT BROWN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained mass retained percent Finer

Number (mm) on sieve (9) on each sieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
t-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
NO.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.0 0.00 0.00 100.0
No. 40 0.42 35.4 5.49 5.49 94.5
No. 200 0.074 596.9 92.63 98.12 1.9
Pan - 11.8 1.83 99.95 -

2" 1" 3/4" 3/8" NoA No.10 NoAO No.200 US STANDARD SIEVE SIZE~

I
'~'7~ ••• - •• ~~~.- •• , . ..~ .-." 10.0

100.0I ~

\ 90.0 -J:
80.0 C)

\ ~70.0\ >-
60.0 .!l

1\ •..
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40.0 LL-i 30.0
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! \ (J
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•..
Q)a..

10.0
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100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

I Coarse I Fme I Cor. I Medium I Fine I Silt I Clay I

I GRAVEL I SAND I FINES I
DATE: '5'".-2..S -17
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RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/21/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-3 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: LIGHT BROWN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): NIA

MOISTURE %: 1.4% OPTIMUM MOISTURE CONTENT (%) N/A
UKY WI:.I(3H I. (PCT): 91.7 Material was lightly compacted in the permeameter.
~AI UKAIIUN ('Yo): 4.7%
VOID RATIO: 0.81 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 30.5% FINAL BACK PRESSURE: -
UKY WI:.I(3H I (per): 91.7 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.81 HYDRAULIC GRADIENT: 0.092
ROOM TEMP. (oC): 23.89 QUANTITY OF FLOW: 22.0 cu.cm

-to)
(I)

~ 9.01E-02
§ 8.01 E-02
~ 7.01E-02
'S; 6.01E-02
~ 5.01E-02to)
::l

4.01 E-02"Cs:::
3.01 E-020

0 2.01 E-02
,~
::l 1.01 E-02
ctI

1.00E-04...
"C
>- 0 1 2 3 4 5::t:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 2.00E-02 2.00E-02 2.00E-02 2.00E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 2.00E-02 cm/see
DATE:,- -::t..s-1-(
REVIEWED BY: o3"A-

Genesis Testing Services, Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

GTSIVISTA LF-CELL 5IFLPROJECT TITLE

PROJECT NUMBER 1775013.02

PC-3SAMPLEID

Residue +Tare weight (g) 567.16 561.25 559.23

Tare Weight (g) 83.55 76.81 79.97

Residue weight (g) 483.61 484.44 479.26

After Acid Application and Wash

Residue + Tare weight (g) 561.47 557.37 554.24

Residue weight (g) 477.92 480.56 474.27

Carbonate Content (%) 1.2 0.8 1.0

II IIAverage Carbonate Content (%) 1.0

REMARKS I
I

S~PLE DEseRIPTION~- -r ~1
uses. - I

MODIFIED: Only the Plus No.200 Size material used in the test.

TECH TJ
DATE 5/18117

CHECK /io»:
REVIEW ~

APPROVE

Golder Associates Inc.



PARTICLE SIZE ANALYSIS (ASTM D 422)

PROJECT TITLE: VISTA LANDFILL - CELL5 SAMPLE NUMBER: PC-4
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1147.1
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 498.3
Weight of Tare (gm) - Weight of Sample (gm) 648.8
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained mass retained percent Finer

Number (mm) on sieve (g) on each sieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
No.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.2 0.03 0.03 100.0
No. 40 0.42 30.3 4.67 4.70 95.3
No. 200 0.074 609.4 93.93 98.63 1.4

Pan - 8.6 1.33 99.95 -
2" 1" 3/4" 3/8" No.4 No.10 No.40 No.200 US STANI?A~~~"~~~~!:~~~"ZE~10.0~=~·_c_
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•...
Cl)
Il.
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100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

I coarse I t-me I cor. Medium I t-me sur I Clay I

I GRAVEL I SAND I FINES I
DATE: 9-2£-(/

Genesis Testing Services, Inc. REVIEW: o'STt



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/21/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-4 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): N/A

MOISTURE %: 0.9% OPTIMUM MOISTURE CONTENT (%) N/A
UKY VVt:Il:iH I (pct): 90.9 Material was lightly compacted in the permeameter.
tiAI UKAIIUN (Ufo : 2.8%
VOID RATIO: 0.83 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 31.1% FINAL BACK PRESSURE: -
UKY VVt:Il:iH I (pet): 90.9 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PREtiSURE DIFFERENCE: -
VOID RATIO: 0.83 HYDRAULIC GRADIENT: 0.066
ROOM TEMP. (OC): 23.89 QUANTITY OF FLOW: 18.0 cu.crn

U
~ 9.01 E-02-5 8.01 E-02
; 7.01E-02
'> 6.01E-02
:o:l 5.01 E-02u
:J 4.01 E-02"0c

3.01 E-020
0

2.01 E-02
,~

:J 1.01 E-02
CIS

1.00E-04...
"0>- 0 1 2 3 4 5::I:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 2.29E-02 2.29E-02 2.29E-02 2.29E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 2.29E-02 em/see
DATE: 5-?..f)-(7
REVIEWED BY: oS1'\

Genesis Testing Services, Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

PROJECT TITLE GTSIVISTA LF-CELL 5fFL

PROJECT NUMBER

SAMPLEID

1775013.02

PC-4

Residue +Tare weight (g) 1- __ ~56;:;.;9:...:..;:;.;82=-- __ +-__ ~56=-7:...:..0=-8=--- __ 1-- 5=-7:...:0:..:...1:...:0=--- __ -I

Tare Weight (g) 1- 8_4_.8_6 +- 8_2_.4_2 1-- 8_3_.7_4 -1

Residue weight (g) L-. __ 4..:..;8=-4:..:...9:...:6~ __ 1...___ 4..:..;8:...:4:..:...6:...:6=--- _ ____I1...._ 4:...:8:...:6..;.;.3:...:6 _'

After Acid Application and Wash..-- .-- ---...-- --,

Residue + Tare weight (g) 1-- __ =-56;;,..;3..;,..8=-7 +-__ 5=-6=-2..;,..4:...:.9__ ---.,1-- 5;....6;....4:...:..9_5 --1

Residue weight (g) 1-- __ 4..:..;7;,.;;9..;,..°=-1=-- __ +-__ 4..:..;8:...:°:..:...°=-7__ ---.,1-- 4:...:8;....1..:..;.2_1 --1
Carbonate Content (%) '--- __ ~1:...:.2=--- __ --'- ..;,.O:..:...9 -1.... --"-1.;....1 ___'

Average Carbonate Content (%) II 1.1 II

REMARKS

SAMPLEDESCRIPTION~---------r----------------~1

uses. - I
MODIFIED: Only the Plus No.200 Size material used in the test.

TECH TJ

DATE 5/18/17

CHECK ~

REVIEW ;UJA,,
APPROVE

Golder Associates Inc.



PARTICLE SIZE ANALYSIS (ASTM 0 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-5
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1011.7
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 369.2
Weight of Tare (gm) - Weight of Sample (gm) 642.5
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained mass retained percent Finer

Number (mm) on sieve (g) on each sieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
t-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
No.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.0 0.00 0.00 100.0
No. 40 0.42 50.8 7.91 7.91 92.1
No. 200 0.074 581.0 90.43 98.33 1.7
Pan - 10.2 1.59 99.92 -

2" 1" 3/4" 3/8" NoA No.10 NoAO No.20~ ..~,__ ~~SSTAND~RD SIEVE SIZEf 10.0
-r· ....····

... 100.0
~ 90.0 -'\ .s:::

80.0 .2'
.\ Q)

70.0 s\ 60.0
>-.0

1\ ...
50.0 Q)

\ c:
40.0 u,

I \ -30.0
c:

\
Q)
o

20.0
...
Q)
Q.

I 10.0
I 0.0

100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

I ~oarse I t-me I~Or. I IVLedium1 E,me I ,silt I Clay I

I GRAVEL I SAND I FINES I
DATE: 5-':2-S-(7

Genesis Testing Services, Inc. REVIEW: o:s-tt



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/22/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-5 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): N/A

MOISTURE %: 0.9% OPTIMUM MOISTURE CONTENT (%) N/A
UK Y VVt:It:iH I (PCT): 91.8 Material was lightly compacted in the permeameter.
I:::iAI UKAIIUN (U/o : 2.9%
VOID RATIO: 0.81 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 30.4% FINAL BACK PRESSURE: -
UKY VVt:It:iH I (per): 91.8 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.81 HYDRAULIC GRADIENT: 0.29
ROOM TEMP. (0C): 22.78 QUANTITY OF FLOW: 56.0 cu.cm

-(.)G>.!! 9.01 E-02
~ 8.01E-02
;: 7.01 E-02
~ 6.01E-02:u 5.01 E-02
:::s

4.01 E-02"Cc:
3.01 E-020

0 2.01 E-02.~
:::s 1.01 E-02
f! 1.00E-04"C>- 0 1 2 3 4 5:I:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.66E-02 1.66E-02 1.66E-02 1.66E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.66E-02 em/see
DATE: 5'--;t.S -17
REVI EWED BY: o-:s-1t"

GenesisTesting Services, Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

PROJECT TITLE GTSNISTA LF-CELL 5fFL

PROJECT NUMBER 1775013.02

SAMPLEID PC-5

Residue +Tare weight (g) 1- __ ...:.47.;..:3:..:..?=..-0::....-__ -l--__ ...:.47.;..:2:.:..9:...4-=--__ I-- 4..:..7;..:3~.3:..:.3~ __ _I

Tare Weight (g) 1-__ ...::8..::2.;..:.4..:.1 I- __ ...::8..::2:..:.6..::2__ --i!-__ .....:..8=..2.;.;:.1..;;..0 -i

Residue weight (g) '---_.......;3;;.;9;...:0:..:.. 7;.;;9 L...-__ 3:..:.9.....;0.....;.3;..;;2~_--'.......; __ .....;3;..;;9...:1..:...2,.;;.3 -'

After Acid Application and Wash.-- .,.-- ~----------r
Residue + Tare weight (g) 1- __ .;..47.;..2..,;..,;..08::....-__ -l-- 4 7.....;1;;....6;;...4 1-- 4_7.....;1;....4.....;8~__ _1

Residue weight (g) 1--__ 3::,.8;.;;9,.;;..6::,.7.......;__ t- __ 3;...8;;...9_.0...:2=--_--ir- 3_8_9_.3_8 -;

Carbonate Content (%) '--- 0.;.;;..3 ...J... .;..0_.3 -'- 0._5 --'

Average Carbonate Content (%) II II0.4

REMARKS

SAMPLEDESeRlPTION~"---------r----------------~1

uses. - I
MODIFIED: Only the Plus No.200 Size material used in the test.

TECH TJ

DATE 5/18/17

CHECK _k_
REVIEW !':J.1lt

I
APPROVE

Golder Associates Inc.



PARTICLE SIZE ANALYSIS (ASTM 0 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-6
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1013.6
Dry wt. Soil + Tare (gm) - Weight of Tare (gm) 376.1
Weight of Tare (gm) - Weight of Sample (gm) 637.5
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: LIGHT BROWN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained mass retained percent Finer

Number (mm) on sieve (g) on each sieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
NO.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.0 0.00 0.00 100.0
No. 40 0.42 51.0 8.00 8.00 92.0
No. 200 0.074 570.3 89.46 97.46 2.5
Pan - 15.4 2.42 99.87 -

2" 1" 3/4" 3/8" No.4 No.10 No.40 No.200 US STANDARD SIEVE SIZE~
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100.0! i')
90.0 .•..•

~
.c

80.0 .~
:\ 70.0 ~
\ >-

60.0 .c
1\ •..

50.0 (I)

..~
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Q)D..
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100 10 1 0.1 0.01 0.001
Grain Size in Millimeters

I Coarse I Fine I Cor. I Medium I Fine I Silt I Clay I

I GRAVEL I SAND I FINES I
DATE: t;-~5-(7

Genesis Testing Services, Inc. REVIEW: os«



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/22/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-6 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: LIGHT BROWN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): N/A

MOISTURE %: 1.6% OPTIMUM MOISTURE CONTENT (%) N/A
IUK.Y WI:::IGH I (pet): 90.6 Material was lightly compacted in the permeameter.
I;:)A' UKA "UN ('10 : 5.1%
VOID RATIO: 0.83 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 31.3% FINAL BACK PRESSURE: -
IUK.Y WI:::IGH I (per): 90.6 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.83 HYDRAULIC GRADIENT: 0.105
ROOM TEMP. (oC): 22.78 QUANTITY OF FLOW: 16.0 cu.cm

() ~""~"~~"_"~=_"="'"=>=''"''-'"'_'''"~'~=~~='_'"","="'''O'''"=-'''"'''" '-""~'''~~"'-""~~~.=....--~-~

:g 9.01 E-02-~ 8.01 E-02
; 7.01 E-02
'S: 6.01E-02
:;:; 5.01 E-02o
;j

4.01E-02"0

c:
3.01 E-020

0 2.01 E-02
~
:::s 1.01 E-02
CIS 1.00E-04•..

"0

>- 0 1 2 3 4 5::I:
Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.30E-02 1.30E-02 1.30E-02 1.30E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.30E-02 em/see
DATE: 5'-'2..6-,,7
REVIEWED BY: o'3"i\"

Genesis Testing Services, Inc.



PARTICLE SIZE ANALYSIS (ASTM D 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-7
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1148.1
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 504.8
Weight of Tare (gm) - Weight of Sample (gm) 643.3
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: LIGHT BROWN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained massretained percent Finer

Number (mm) on sieve (9) oneachsieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
No.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.0 0.00 0.00 100.0
No. 40 0.42 78.7 12.23 12.23 87.8
No. 200 0.074 552.6 85.90 98.13 1.9
Pan - 11.2 1.74 99.88 -

2" 1" 3/4" 3/8" NoA No.10 NoAO No.200 ..._~~.~~TAN.~~.~~ SIEVESIZE~10.0
!
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I
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100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

I Coarse I Fine I Cor. I Medium I Fine I Silt I Clay

I GRAVEL I SAND I FINES I
DATE: s-?-S-r7

Genesis Testing Services, Inc. REVIEW: OJk



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/22/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-7 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: LIGHT BROWN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pet): N/A

MOISTURE %: 1.6% OPTIMUM MOISTURE CONTENT (%) N/A
.DRY VVt:.I\.jH I (per): 93.7 Material was lightly compacted in the permeameter.
I:::iAIUKAIIUN (Ufo : 5.5%
VOID RATIO: 0.77 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 29.0% FINAL BACK PRESSURE: -
IUKY VVt:.ll;;H I (pet): 93.7 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.77 HYDRAULIC GRADIENT: 0.34
ROOM TEMP. (OC): 22.78 QUANTITY OF FLOW: 44.0 cu.crn

- ,~~~-
(J
Q)
~ 9.01E-025 8.01 E-02
;: 7.01 E-02
:g 6.01 E-02
+i 5.01E-02(J
::::s

4.01 E-02"C
c:

3.01 E-020
0 2.01 E-02.~
::::s 1.01E-02co

1.00E-04•..
"C» 0 1 2 3 4 5:J:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.10E-02 1.10E-02 1.10E-02 1.10E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.10E-02 emlsee
DATE: ~-~'3-t"1
REVIEWED BY: o'Sf\"

Genesis Testing Services, Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

PROJECT TITLE GTSNISTA LF-CELL 5/FL

PROJECT NUMBER 1775013.02

SAMPLEID PC-7

Residue +Tare weight (g) 469.99 474.10 471.62

Tare Weight (g) 82.21 82.69 82.45

Residue weight (g) 387.78 391.41 389.17

After Acid Application and Wash

Residue +Tare weight (g) 466.76 471.29 469.39

Residue weight (g) 384.55 388.60 386.94

Carbonate Content (%) 0.8 0.7 0.6

II IIAverage Carbonate Content (%) 0.7

REMARKS I
I

SAMPLE DESCRIPTION!t-- --,.--- --I1

uses. - I
MODIFIED: Only the Plus No.200 Size material used in the test.

Golder Associates Inc.



PARTICLE SIZE ANALYSIS (ASTM 0 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-S
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1007.4
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 371.5
Weight of Tare (gm) - Weight of Sample (gm) 635.9
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained massretained percent Finer

Number (mm) on sieve (9) oneachsieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.S 0.0 0.00 0.00 100.0
t-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/S-inch 9.51 0.0 0.00 0.00 100.0
NO.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.0 0.00 0.00 100.0
No. 40 0.42 54.2 8.52 8.52 91.5
No. 200 0.074 578.1 90.91 99.43 0.6
Pan - 3.1 0.49 99.92 -
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0.0

100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

Coarse I Fine I Cor. I Medium I Fine I Silt I Clay I

I GRAVEL I SAND I FINES I
DATE: 5"-'2-9-r7

GenesiSTesting Services, Inc. REVIEW: oStT-



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/22/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-8 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pef): N/A

MOISTURE %: 2.0% OPTIMUM MOISTURE CONTENT (%) N/A
IUKY Wt:IGH I (pet): 91.8 Material was lightly compacted in the permeameter.
I::iAI UKAIIUN ('10): 6.6%
VOID RATIO: 0.81 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 30.4% FINAL BACK PRESSURE: -
IUKY Wt:I\jH I (per): 91.8 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
IVOID RATIO: 0.81 HYDRAULIC GRADIENT: 0.18
ROOM TEMP. (OC): 22.78 QUANTITY OF FLOW: 26.0 cu.cm

U
~ 9.01E-02-~ 8.01 E-02
;: 7.01 E-02
~ 6.01E-02
t; 5.01 E-02
::::J 4.01 E-02"Ce

3.01 E-020
0

2.01 E-02.~
"S 1.01 E-02
E 1.00E-04"0

>- 0 1 2 3 4 5I
Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.21E-02 1.21E-02 1.21E-02 1.21E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.21E-02 em/see
DATE: ~'--;L$-(?
REVIEWED BY: 0..;:5,"

Genesis Testing Services, Inc.



PARTICLE SIZE ANALYSIS (ASTM D 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-9
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1142.8
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 498.3
Weight of Tare (gm) - Weight of Sample (gm) 644.5
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained massretained percent Finer

Number (mm) on sieve (9) on eachsieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
NO.4 4.76 0.4 0.06 0.06 99.9
No. 10 2.00 0.5 0.08 0.14 99.9
No. 40 0.42 63.2 9.81 9.95 90.1
No. 200 0.074 571.7 88.70 98.65 1.3
Pan - 8.0 1.24 99.89 -

2" 1" 3/4" 3/8" No.4 No.10 No.40 No.200 ____..__~~ STANEARD SIEVE SIZEf10.0,- '- ~-'~'-~-- ..----.~--

100.0
",- 90.0 -I \ J::

80.0 C)

i "(j)
\ 70.0 ~
\ >.

60.0 Jl
!\

...
50.0 CI)

\ e
40.0 u:::

\ -30.0
r::

\
Q)
(.)

20.0
...
CI)a..

10.0
0.0

100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

I coarse I Fine I cor. I Medium I t-me I sur I clay

I GRAVEL I SAND I FINES I
DATE: 's-";L9-17

Genesis Testing Services, Inc. REVIEW: o:SPr



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/22/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-9 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): N/A

MOISTURE %: 0.7% OPTIMUM MOISTURE CONTENT (%) N/A
UKY VVI::Il:iH I (per): 93.5 Material was lightly compacted in the permeameter.
::SAI UKAIIUN (V/o : 2.3%
VOID RATIO: 0.78 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 29.1% FINAL BACK PRESSURE: -
UKY VVI::Il:iH I (pet): 93.5 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.78 HYDRAULIC GRADIENT: 0.3
ROOM TEMP. (0C): 22.78 QUANTITY OF FLOW: 44.0 cu.crn

0- ""'-~'.'~""'.~"~'_"~~~~~~_~_ _ ~~~~~_~·=~~"~~''''·~.~~~~~A

CI)..!!! 9.01 E-02
!3 8.01 E-02
;: 7.01 E-02
~ 6.01E-02
+=I 5.01 E-02C)
:::s

4.01 E-02"Cc:
3.01 E-020

0 2.01 E-02.~
:::I 1.01 E-02
C'CS

1.00E-04...
"C>.

0 1 2 3 4 5::J:
Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.25E-02 1.25E-02 1.25E-02 1.25E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.2SE-02 em/see
DATE: SC -'2..9-'-~
REVIEWED BY: 0'31\

Genesis Testing Services, Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

GTSNISTA LF-CELL 5/FLPROJECT TITLE

1775013.02PROJECT NUMBER

PC-9SAMPLEID

Residue +Tare weight (g) 471.48 469.51 468.90

Tare Weight (g) 81.56 82.43 81.37

Residue weight (g) 389.92 387.08 387.53

After Acid Application and Wash

Residue + Tare weight (g) 468.68 464.33 466.23

Residue weight (g) 387.12 381.90 384.86

Carbonate Content (%) 0.7 1.3 0.7

II IIAverage Carbonate Content (%) 0.9

RE~I I

SAMPLE DESCRIPTION~· -r ~1
uses. - I

MODIFIED: Only the Plus No.200 Size material used in the test.

TECH TJ

DATE 5/19/17

CHECK
.y-...-

RE\1EW Ilv~
r

APPROVE

Golder Associates Inc.



PARTICLE SIZE ANALYSIS (ASTM 0422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-10
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1016.4
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 369.1
Weight of Tare (gm) - Weight of Sample (gm) 647.3
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained mass retained percent Finer

Number (mm) on sieve (g) on each sieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.8 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/8-inch 9.51 0.0 0.00 0.00 100.0
No.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 0.2 0.03 0.03 100.0
No. 40 0.42 93.2 14.40 14.43 85.6
No. 200 0.074 547.4 84.57 99.00 1.0
Pan - 5.9 0.91 99.91 -

2" 1" 3/4" 3/8" NoA No.10 NoAO No.200 US STANDARD SIEVE SIZE~
'".~""-~~,~,-~~ "~~~,.~~~-. .~".~.> ~- ,'- ,.,.-.,.,~~.~ ~,_, •• _, •• m •• _ ~--'~~-" ~.", •••• 10.0

100.0-
90.0 -!~ .c
80.0

C')

\
~1\ 70.0
>.

\ 60.0 .c...
50.0 Q)

\ I:

40.0 LL

\ -30.0
I:
Q)

\ 0
20.0

...
Q)D..

10.0

0.0
100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

Coarse I Fine I Cor. Medium I Fine I Silt I Clay I

I GRAVEL I SAND I FINES I
DATE: $-';l...':::>-r7

Genesis Testing Services, Inc. REVIEW: osA



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/23/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-10 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): NIA

MOISTURE %: 0.8% OPTIMUM MOISTURE CONTENT (%) NIA
'UKY VVt:K:iH I (per): 92.1 Material was lightly compacted in the permeameter.
i~AI UKAIIUN ('10): 2.8%
VOID RATIO: 0.80 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 30.2% FINAL BACK PRESSURE: -
iUKY VVt:luH I (PCT): 92.1 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.80 HYDRAULIC GRADIENT: 0.17
ROOM TEMP. (0C): 23.33 QUANTITY OF FLOW: 16.0 cu.crn

- "_~~~" ___ "._ ••,, ••• ~~~~ ___ "•• " •• _ c"_"c_(,)
CI)
~ 9.01 E-02
fi 8.01 E-02
:; 7.01E-02
's 6.01 E-02
:.;::i 5.01 E-02o
:::I

4.01 E-02"tI
e

3.01 E-020
0 2.01 E-02.S:!
:::I 1.01 E-02
CIS

1.00E-04a..-,:,
>. 0 1 2 3 4 5J:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 8.02E-03 8.02E-03 8.02E-03 8.02E-03

HYDRAULIC CONDUCTIVITY @ 20 oC 8.02E-03 em/see
DATE: ~-';L9-(7
REVIEWED BY: o:3""1't

GenesisTesting Services, Inc.



PARTICLE SIZE ANALYSIS (ASTM D 422)

PROJECT TITLE: VISTA LANDFILL - CELL 5 SAMPLE NUMBER: PC-11
PROJECT NUMBER: 2017-09 SAMPLE TYPE: Bag

IN-SITU MOISTURE TOTAL WEIGHT OF SAMPLE USED
Wet Wt. Soil + Tare(gm) - Weight of Sample + Tare gm) 1015.S
Dry Wt. Soil + Tare (gm) - Weight of Tare (gm) 376.1
Weight of Tare (gm) - Weight of Sample (gm) 639.7
Weight of Water (gm) -
Weight of Dry Soil (gm) - DESCRIPTION: TAN SAND WITH SILT
Moisture Content (%) -

Grain Mass of Percent of Cumulative Percent
Sieve Size soil retained massretained percent Finer

Number (mm) on sieve (9) oneachsieve retained (%)
3-inch 76.1 0.0 0.00 0.00 100.0
2-inch 50.S 0.0 0.00 0.00 100.0
1-inch 25.7 0.0 0.00 0.00 100.0

3/4-inch 19.0 0.0 0.00 0.00 100.0
3/S-inch 9.51 0.0 0.00 0.00 100.0
NO.4 4.76 0.0 0.00 0.00 100.0
No. 10 2.00 1.0 0.16 0.16 99.S
No. 40 0.42 41.5 6.49 6.64 93.4
No. 200 0.074 564.4 88.23 94.87 5.1
Pan - 32.4 5.06 99.94 -

2" 1" 3/4" 3/8" No.4 No.10 No.40 No.200 US STANDARD SIEVE SIZE~
~<",",.~,,,-~"-,,,.,..,,,.,, ~=","~'~.~-="'= '.-~.~~~~.......~....~.~~~- ........~~~-. .-.~-- ..~..,-... 10.0

100.0
~ 90.0 .•...
1\ J:

80.0 .~
\ 70.0 ~
\ :>.

60.0 .c
\ ...

50.0 CI)

\ !::

40.0 LL

_\ .•...
30.0

!::
CI)

\ C)

20.0
...
Q)a.

10.0
0.0

100 10 1 0.1 0.01 0.001

Grain Size in Millimeters

coarse I t-me I Cor. I Medium I t-ine sur cray I

I GRAVEL I SAND I FINES I
DATE: S-~g-{7

Genesis Testing Services, Inc. REVIEW: t>75ft



RIGID WALL PERMEABILITY TEST REPORT (ASTM D 2434)

PROJECT TITLE: VISTA LANDFILL - CELL 5 DATE: 5/23/2017
PROJECT NUMBER: 2017-09 SAMPLE TYPE: BAG
SAMPLE NUMBER: PC-11 DIAMETER, INCHES: 3.0
SOIL DESCRIPTION: TAN SAND WITH SILT LENGTH, INCHES: 3.0
LIQUID LIMIT: - ESTIMATED S.G.: 2.66
PLASTICITY INDEX: - USCS: SP

SPECIMEN PROPERTIES REMOLDED SOIL PROPERTIES
INITIAL MAXIMUM DRY DENSITY (pcf): N/A

MOISTURE %: 2.5% OPTIMUM MOISTURE CONTENT (%) N/A
iUKY VVt:.lliH I {per): 87.9 Material was lightly compacted in the permeameter.
I::>AI UKA IIUN {'1o): 7.5%
VOID RATIO: 0.89 PERMEANT DESCRIPTION: Tap Water

FINAL PERMEATION
MOISTURE %: 33.4% FINAL BACK PRESSURE: -
IUKY VVt:.lliH I {per): 87.9 EFFECTIVE CONSOLIDATION PRESSURE: -
SATURATION: 100.0% PORE PRESSURE DIFFERENCE: -
VOID RATIO: 0.89 HYDRAULIC GRADIENT: 0.18
ROOM TEMP. (oC): 23.33 QUANTITY OF FLOW: 33.0 cu.cm

- ~~,_.='"'~~'_~'=~"~7._~·_'~=~~_o
Q)
~ 9.01E-025 8.01E-02
;: 7.01 E-02
~ 6.01E-02
:g 5.01E-02
::l

4.01E-02'0
s::::

3.01 E-020
0 2.01 E-02g

1.01E-02::lcu 1.00E-04...
'0>- 0 1 2 3 4 5J:

Elapsed Time (min)

ELAPSED TIME (MIN): 1 2 3 4
HYDRAULIC CONDUCTIVITY (CM/SEC): 1.S2E-02 1.S2E-02 1.52E-02 1.S2E-02

HYDRAULIC CONDUCTIVITY @ 20 oC 1.52E-02 emlsee
DATE: s- '2.5-('7
REVIEWED BY: o.:s A-

Genesis Testing Services, Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

GTSNISTA LF-CELL 5IFLPROJECT TITLE

1775013.02PROJECT NUMBER

PC-llSAMPLEID

Residue +Tare weight (g) 453.96 460.47 453.38

Tare Weight (g) 80.35 83.33 83.38

Residue weight (g) 373.61 377.14 370.00

After Acid Application and Wash

Residue + Tare weight (g) 448.01 449.91 445.20

Residue weight (g) 367.66 366.58 361.82

Carbonate Content (%) 1.6 2.8 2.2

II IIAverage Carbonate Content (%) 2.2

RE~I I

S~PLE DESCRIPTION~- -r ~1
USCS. - I

MODIFIED: Only the Plus No.200 Size material used in the test.

TECH TJ

DATE 5/19/17

CHECK ~
REVIEW /tt~.A,

APPROVE

Golder Associates Inc.



Construction Quality Assurance Documentation Report 

Waste Management Vista Landfill,  Cell 5 

CEC Project No. 101.07.41  August 2017 

A.4 STONE AGGREGATE CONFORMANCE TESTS 



Jun-17 VISTA LANDFILL - CELL 5 2017-09
SUMMARY OF SOIL DATA

Atterberg Limits Grain Size Distribution Standard Proctor Unit Weight
Soil In-Situ % Finer % Finer % Finer Maximum Optimum Dry Moisture Carbonate

Sample Sample Sample Classi- Moisture No.4 No. 200 .005 mm DryDensity Moisture Density Content Permeability Content
10 Type Depth fication (%) L.L. P.L. P.I. Sieve Sieve Sieve (Ib/eu.ft) Content(%) Gs (Ib/cu.ft) (%) (em/see) (%)
S-1 BULK - GP - - - - 1.1 0.5 - - - - 93.7 - 27.4 0.0
S-2 BULK - GP - - - - 1.0 0.2 - - - - 99.5 - 10.2 0.1
- - - - - - - - - - - - - - - - - - I

- - - - - - - - - - - - - - - - - - !

- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - ,

- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (L.L.)
PLASTIC LIMIT (P.L.)
PLASTICITY INDEX (P.I.)
NON-PLASTIC (NIP)
SPECIFIC GRAVITY (Gs)
MOISTURE CONTENT (Me)

NOTES: T = TRIAXIAL TEST
U = UNCONFINED COMPRESSION TEST

DS = DIRECT SHEAR TEST
o = ORGANIC CONTENT
P= pH

CC = CARBONATE CONTENT

Genesis Testing Services, Inc.



MAY 2017 1775013.02

PARTICLE SIZE DISTRIBUTION
ASTM C117, C136

PROJECT NAME: GTSIVISTA LF-CELL SIFL
SAMPLEID: 8-1 - Depth: -
TYPE: Bulk

" ~" 2" 1" V4" 'S'
~.

.#8, .#,16 Ii'!O lli'R .'I.''i0

I " '1,\90 \

80

% 70

P 60
Ia II

S 50 I

S I
i I

40n

I9
30

20 ~

\10

I ii'-
0
1000 100 10 1 0.1 0.Q1 0.001

Particle size in millimeters

Come Fine Coarse I Medium I Fine Stlt or Clay

COBBLES GRAVEL SAND FINES

Particle Size Particle Size

- (mm) % Passing Classification Percentage

12.0" 304.8 100.0

3.0" 75 100.0 Cobbles 0.0
I!! 2.5" 63.5 100.0<IJ.0
E 2.0" 50 97.9::J
Z 1.5" 37.5 79.2."c 1.0" 25 22.4'"U><IJ 0.75" 19 3.4 Coarse Gravel 96.6Nin 0.50" 12.7 1.2U>

'"> 0.375" 9.5 1.1<IJin #4 4.75 1.1 Fine Gravel 2.3
"E
'" #8 2.36 1.0 Coarse Sand 0.0."C
S #16 1.18 1.0
(flen #30 0.60 0.9 MecliumSand 0.1
::i

#50 0.30 0.9

#100 0.15 0.7

- #200 0.075 0.5 Fine Sand 0.4

Fines 0.5

I 060- 32.70 030- 26.39 0'0- 20.90
Cu = D601D 10 = 1.6 <4

Cc = mO'21(DJO*D60) = 1.0 > I

DESCRIPTION: ORAVEL, fine to coarse, trace sand, trace fines; light gray.

TECH FM
USCS: GP I DATE 5/31117

CHECK ~i\.
Mel I REVIEW rW/lt

APPROVE

Golder Associates Inc.



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

PROJECT TITLE GT8NI8TA LF-CELL 5!FL

PROJECT NUMBER 1775013.02

SAMPLEID 8-1

Residue+Tare weight (g) 608.95 869.70 699.76

TareWeight (g) 78.16 82.26 80.97

Residueweight (g) 530.79 787.44 618.79

After Acid Application and Wash

Residue+ Tare weight (g) 608.95 869.70 699.84

Residueweight (g) 530.79 787.44 618.87

CarbonateContent (%) 0.0 0.0 0.0

II IIAverage Carbonate Content (%) 0.0

IREM~I

SAMPLE DESCRIPTION
GRAVEL, fine to coarse, trace sand, trace fines; light gray.

USCS GP

MODIFIED: Only the Plus No.200 Size material used in the test.

TECH FTIWD

DATE 5/31/17

CHECK ~A
REVIEW Iwl-t

APPROVE

Golday Associatas Inc.



CONSTANT HEAD PERMEABILITY TEST
ASTM D 2434 - MODIFIED

PROJECT TITLE GTS/VIST A LF-CELL 5fFL SAMPLEIDI S-1

I
PROJECT NUMBER 1775013.02 Bulk
REMARKS -

SAMPLE TYPE
-SAMPLE DEPTH

TIME IN VOLUME TEMP. Flow Rate
SECONDS (ml) °c (mllsee)

Gradient -I I. 8.59 7570 27.5 881.26 *
2. 8.37 7570 27.5 904.42 *
3. 8.35 7570 27.5 906.59 *

Gradient -2 1. 7.00 7570 27.5 1081.43 *
2. 7.07 7570 27.5 1070.72 *
3. 7.07 7570 27.5 1070.72 *

Gradient -3 l.

2.
3.

INITIAL UNIT WEIGHT DETERMINATION INITIAL MOISTURE CONTENT
APPARATUS &WET SAMPLE (lbs): 42.8 WET SAMPLE & TARE (g):
APPARATUS & WET SAMPLE (g): 21307.0 DRY SAMPLE & TARE (g):
APPARATUS WEIGHT (g): 0.0 WEIGHT OF TARE (g):

WET SAMPLEWEIGHT (g): 21307.0 WEIGHT OF WATER (g):

INITIAL FINAL DRY SAMPLE WEIGHT (g):

SAMPLE LENGTH (in): 10.0 10.0 MOISTURE CONTENT (%):

SAMPLE DIAMETER (in): 10.5 10.5
SAMPLE AREA (in2): 86.59 86.59 AVERAGEFLOWRATE(mlIsec): 897.42 1074.29
SAMPLE AREA (cm-): 558.64 558.64 AVERAGE TEMP (0C): 27.5 27.5
SAMPLE VOLUME (in"): 865.90 865.90 TEMPERATURECORRECTION: 0.841 0.841
SAMPLE VOLUME (ft'): 0.501 0.501 HEAD OF WATER (mrn): \3.0 \5.0
WET DENSITY IN (pet): 93.7 93.7 HEAD OF WATER (in): 0.5 0.6
DRY DENSITY IN (pet): 93.7 93.7 HYDRAULIC GRADIENT (i): 0.05 0.06

Velocity (em/see) 1.61 1.92

Permeability@ 20°C(cm/sec) = I 26.4 I 27.4 I I
I

----
VELOCITY vs HYDRAULIC GRADIENT

3.0

" 2.5Ql

~ 2.0 .
~ 1.5 •
13 1.0a..J
ur 0.5>

0.0
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

HYDRAULIC GRADIENT, i
i..• _

TECH WD
DATE 6/211 7

CHECK .:b~
REVIEW Iwllt

APPROVE

Golder Associates Inc.



MAY 2017

PARTICLE SIZE DISTRIBUTION
ASTM C1l7, C136

PROJECT NAME:
SAMPLEID:
TYPE:

GTS/VISTA LF-CELL 5IFL
S-2
Bulk

Depth:

!---~'-----
1" 3" 2" 1" 3/4" 8" #4 #8 #16 #30 #5P 1f1QO #2 0

100

90

,%

I ~
I n
I 9,

,II' I
100 10 0.1 0.01

Particle size in millimeters

Particle Size Particle Size

(rom) % Passing Classification Percentage

12.011 304.8 100.0

3.0" 75 100.0 Cobbles 0.0

2.5" 63.5 100.0

2.0" 50 100.0

1.5" 37.5 100.0
1.0" 25 93.3

0.75" 19 69.9 Coarse Gravel 30.1
0.50" 12.7 10.5
0.375" 9.5 2.9

#4 4.75 1.0 Fine Gravel 68.9

#8 2.36 0.9 Coarse Sand 0.1

#16 l.lS 0.9

#30 0.60 0.8 Medium Sand 0.2

#50 0.30 0.7
#100 0.15 0.4

#200 0.075 0.2 Fine Sand 0.5
Fines 0.2

1.4
0.9

DESCRIPTION: ORAVEL, fine to coarse; trace sand. trace fmes; light gray.

USCS; OP I

Golder Associates Inc.

1775013.02

0.001

I,
..•. ..-J



CARBONATE CONTENT
ASTM D 3042 - MODIFIED

PROJECT TITLE GT8NI8TA LF -CELL 5IFL

PROJECT NUMBER 1775013.02

SAMPLEID 8-2

Residue+Tare weight (g) 770.62 746.72 801.18

Tare Weight (g) 82.47 80.09 82.22

Residueweight (g) 688.15 666.63 718.96

After Acid Application and Wash

Residue+ Tare weight (g) 770.12 746.40 800.64

Residue weight (g) 687.65 666.31 718.42

Carbonate Content (%) 0.1 0.0 0.1

\1 IIAverage Carbonate Content (%) 0.1

I
REMARKS I

SAMPLE DESCRIPTION
GRAVEL, fine to coarse; trace sand, trace fines; light gray.

USCS GP

MODIFIED: Only the Plus No.200 Size material used in the test.

TECH FTIWD

DATE 5131117

CHECK 3]",

REVIEW JaJh
APPROVE

Golder Associates Inc.



CONSTANT HEAD PERMEABILITY TEST
ASTM D 2434 - MODIFIED

PROJECT TITLE
PROJECT NUMBER
REMARKS

GTSIVISTALF-CELL 5fFL

1775013.02
SAMPLE IDI S-2 I

SAMPLETypEr- ~B~U~lk~ ~
SAMPLEDEPTHL - ~

TIME IN VOLUME TEMP. Flow Rate
SECONDS (ml) °c (ml/see)

Gradient -1 1. 13.00
2. 12.78
3. 12.88

1. 10.28
2. 10.19
3. 10.28

1. 9.31
2. 9.27
3. 9.40

Gradient -2

Gradient -3

INITIAL UNIT WEIGHT DETERMINATION
APPARATUS & WET SAMPLE (lbs): 42.8
APPARATUS & WET SAMPLE (g): 22610.0
APPARATUS WEIGHT (g): 0.0
WET SAMPLEWEIGHT (g): 22610.0

INITIAL FINAL
SAMPLE LENGTH (in): ]0.0 10.0
SAMPLE DIAMETER (in): 10.5 10.5
SAMPLE AREA (in'): 86.59 86.59
SAMPLE AREA (em'): 558.64 558.64
SAMPLE VOLUME (in'): 865.90 865.90
SAMPLE VOLUME (ft\ 0.501 0.501
WET DENSITY IN (pef): 99.5 99.5
DRY DENSITY IN (pet): 99.5 99.5

7570 27.5 582.31 *
7570 27.5 592.33 *
7570 27.5 587.73 *

27.5
7570 27.5 736.38 *
7570 27.5 742.89 *
7570 27.5 736.38 *

27.5

7570 27.5 813.10 *
7570 27.5 816.61 *
7570 27.5 805.32 *

INITIAL MOISTURE CONTENT
WET SAMPLE & TARE (g):

DRY SAMPLE & TARE (g):

WEIGHT OF TARE (g):

WEIGHT OF WATER (g):

DRY SAMPLE WEIGHT (g):

MOISTURE CONTENT (%):

AVERAGEFLOWRATE(ml/sec): 587.46 738.55 811.68
AVERAGE TEMP (0C): 27.5 27.5 27.5
TEMPERATURECORRECTION: 0.841 0.841 0.841
HEAD OF WATER (mm): 22.0 31.0 39.0
HEAD OF WATER (in): 0.9 1.2 1.5
HYDRAULIC GRADIENT (i): 0.09 0.12 O.IS
Velocity (em/see) 1.05 1.32 1.45

Permeability@ 20°C(em/see) =1 10.2 I 9.1 I 8.0 I
-~~. .~ ..- .--.- ...-----,.~

VELOCITY vs HYDRAULIC GRADIENT
3.0

ii I
" 2.5
" I

I~ 2.0
o I ,
E 1.5

! I-i] 1.00..J
iw 0.5> i L0.0

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18

HYDRAULIC GRADIENT, i
..._--._--_. __ .._---------------------------'

TECH~-----W~D~----~
DATE~----~6/~2/~1~7----_;

CHECK~ __ _+J)~\~~~__--;
REVIEWI---4-~..I4r//..::.;'//14'--1- _ _;

APPROVE

Golder Associates Inc.
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B. GEOSYNTHETIC PRECONSTRUCTION DATA 
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B.1 GEOMEMBRANE – TEXTURED 
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Manufacturer’s Certifications 



Doc#: 35670Cust: Waste Management-East 
PO#: 11140064587   Vista LF cell 5 
Dest: Apopka, FL

41 rolls 60HD micro (520)

roll # width length area check weld rod qty (if ordered) wgt resin lot #
ft. ft. ft². lbs.

G17D001229 23 520 11,960 60HD micro   41tot    1 3902 1FT/2FT HHC821270
G17D001230 23 520 11,960 60HD micro   41tot    2 3936 HHC821270
G17D001231 23 520 11,960 60HD micro   41tot    3 3918 HHC821270
G17D001232 23 520 11,960 60HD micro   41tot    4 3918 HHC821270
G17D001233 23 520 11,960 60HD micro   41tot    5 3916 HHC821270
G17D001234 23 520 11,960 60HD micro   41tot    6 3908 HHC821270
G17D001235 23 520 11,960 60HD micro   41tot    7 3926 HHC821270
G17D001236 23 520 11,960 60HD micro   41tot    8 3920 HHC821270
G17D001237 23 520 11,960 60HD micro   41tot    9 3930 *1FT HHC821270
G17D001238 23 520 11,960 60HD micro   41tot    10 3904 HHC821270
G17D001239 23 520 11,960 60HD micro   41tot    11 3888 HHC821270
G17D001240 23 520 11,960 60HD micro   41tot    12 3876 HHC821270
G17D001241 23 520 11,960 60HD micro   41tot    13 3888 HHC821270
G17D001242 23 520 11,960 60HD micro   41tot    14 3898 HHC821270
G17D001243 23 520 11,960 60HD micro   41tot    15 3882 HHC821270
G17D001244 23 520 11,960 60HD micro   41tot    16 3868 HHC821270
G17D001245 23 520 11,960 60HD micro   41tot    17 3874 *1FT HHC821270
G17D001246 23 520 11,960 60HD micro   41tot    18 3882 HHC821270
G17D001247 23 520 11,960 60HD micro   41tot    19 3882 HHC821270
G17D001248 23 520 11,960 60HD micro   41tot    20 3886 HHC821270
G17D001249 23 520 11,960 60HD micro   41tot    21 3884 HHC821270
G17D001250 23 520 11,960 60HD micro   41tot    22 3872 HHC821270
G17D001251 23 520 11,960 60HD micro   41tot    23 3870 HHC821270
G17D001252 23 520 11,960 60HD micro   41tot    24 3878 HHC821270
G17D001253 23 520 11,960 60HD micro   41tot    25 3874 *1FT HHC821280
G17D001254 23 520 11,960 60HD micro   41tot    26 3870 HHC821280
G17D001255 23 520 11,960 60HD micro   41tot    27 3876 HHC821280
G17D001256 23 520 11,960 60HD micro   41tot    28 3880 HHC821280
G17D001257 23 520 11,960 60HD micro   41tot    29 3888 HHC821280
G17D001258 23 520 11,960 60HD micro   41tot    30 3888 HHC821280
G17D001259 23 520 11,960 60HD micro   41tot    31 3954 HHC821280
G17D001260 23 520 11,960 60HD micro   41tot    32 3966 HHC821280
G17D001261 23 520 11,960 60HD micro   41tot    33 3968 *1FT HHD820280
G17D001262 23 520 11,960 60HD micro   41tot    34 3958 HHD820280
G17D001263 23 520 11,960 60HD micro   41tot    35 3966 HHD820280
G17D001264 23 520 11,960 60HD micro   41tot    36 3968 HHD820280
G17D001265 23 520 11,960 60HD micro   41tot    37 3966 HHD820280
G17D001266 23 520 11,960 60HD micro   41tot    38 3960 HHD820280
G17D001267 23 520 11,960 60HD micro   41tot    39 3968 HHD820280
G17D001269 23 520 11,960 60HD micro   41tot    40 3969 HHD820280
G17D001270 23 520 11,960 60HD micro   41tot    41 3970 HHD820280

490,360
total for order

Geomembrane - Conformance 1/100,000 sf, min 1/lot, Coupons will be fine.
In addition to the conformance samples, we will require an extra (ONE) 2 ft x roll width of EACH FINISHED PRODUCT for friction   TRI 

UPS 2 day

English

WM Vista LF Cell 5, Apopka, FL doc 35670 list (41m).xls Page 1



 

60 HD MICROSPIKEHHC821270G17D001229ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.948

.21

2.4

10 in Category 1

133

ONGOING

206

24743

36

Asperity
ASTM D7466

Top 37 mil

Grade: K307

3719

3428

3762

4120

20

15

417

554

69

63280.2

591.6

Smooth Edge ASTM D1004 Average Tear lbs.71

4/17/2017

psi

psi

TD ppiN/mm 223

ppi

39

MD N/mm 22640

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N306.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.94

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 55

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 38 milmm.97

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001230ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.948

.21

2.4

10 in Category 1

133

ONGOING

206

24743

36

Asperity
ASTM D7466

Top 35 mil

Grade: K307

3719

3428

3762

4120

20

15

417

554

69

63280.2

591.6

Smooth Edge ASTM D1004 Average Tear lbs.71

4/17/2017

psi

psi

TD ppiN/mm 223

ppi

39

MD N/mm 22640

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N306.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.89

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001231ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.948

.21

2.4

10 in Category 1

133

ONGOING

206

24743

36

Asperity
ASTM D7466

Top 33 mil

Grade: K307

3719

3428

3762

4120

20

15

417

554

69

63280.2

591.6

Smooth Edge ASTM D1004 Average Tear lbs.71

4/17/2017

psi

psi

TD ppiN/mm 223

ppi

39

MD N/mm 22640

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N306.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 59

MAX: 64

AVE: 61

1.5

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001232ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.1

10 in Category 1

137

ONGOING

214

24042

37

Asperity
ASTM D7466

Top 31 mil

Grade: K307

3760

3567

3980

4003

18

14

427

523

52

51226.8

609.4

Smooth Edge ASTM D1004 Average Tear lbs.56

4/17/2017

psi

psi

TD ppiN/mm 226

ppi

40

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N231.3

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.79

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001233ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.1

10 in Category 1

137

ONGOING

214

24042

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3760

3567

3980

4003

18

14

427

523

52

51226.8

609.4

Smooth Edge ASTM D1004 Average Tear lbs.56

4/17/2017

psi

psi

TD ppiN/mm 226

ppi

40

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N231.3

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 59

MAX: 65

AVE: 61

1.5

1.7

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001234ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.1

10 in Category 1

137

ONGOING

214

24042

37

Asperity
ASTM D7466

Top 35 mil

Grade: K307

3760

3567

3980

4003

18

14

427

523

52

51226.8

609.4

Smooth Edge ASTM D1004 Average Tear lbs.56

4/17/2017

psi

psi

TD ppiN/mm 226

ppi

40

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N231.3

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.89

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 63

AVE: 61

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001235ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.1

10 in Category 1

137

ONGOING

214

24042

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3760

3567

3980

4003

18

14

427

523

52

51226.8

609.4

Smooth Edge ASTM D1004 Average Tear lbs.56

4/18/2017

psi

psi

TD ppiN/mm 226

ppi

40

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N231.3

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 61

1.4

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001236ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.3

10 in Category 1

141

ONGOING

213

22339

37

Asperity
ASTM D7466

Top 32 mil

Grade: K307

3640

3545

3929

3719

19

14

412

491

74

67298.0

627.2

Smooth Edge ASTM D1004 Average Tear lbs.75

4/18/2017

psi

psi

TD ppiN/mm 218

ppi

38

MD N/mm 23641

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.81

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 65

AVE: 62

1.4

1.7

1.6

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001237ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.3

10 in Category 1

141

ONGOING

213

22339

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3640

3545

3929

3719

19

14

412

491

74

67298.0

627.2

Smooth Edge ASTM D1004 Average Tear lbs.75

4/18/2017

psi

psi

TD ppiN/mm 218

ppi

38

MD N/mm 23641

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001238ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.3

10 in Category 1

141

ONGOING

213

22339

37

Asperity
ASTM D7466

Top 30 mil

Grade: K307

3640

3545

3929

3719

19

14

412

491

74

67298.0

627.2

Smooth Edge ASTM D1004 Average Tear lbs.75

4/18/2017

psi

psi

TD ppiN/mm 218

ppi

38

MD N/mm 23641

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.76

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 62

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 33 milmm.84

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001239ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.3

10 in Category 1

141

ONGOING

213

22339

37

Asperity
ASTM D7466

Top 35 mil

Grade: K307

3640

3545

3929

3719

19

14

412

491

74

67298.0

627.2

Smooth Edge ASTM D1004 Average Tear lbs.75

4/18/2017

psi

psi

TD ppiN/mm 218

ppi

38

MD N/mm 23641

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.89

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 61

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001240ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.944

.21

2.3

10 in Category 1

138

ONGOING

207

23140

36

Asperity
ASTM D7466

Top 33 mil

Grade: K307

3579

3454

4155

3850

20

14

437

540

73

69306.9

613.8

Smooth Edge ASTM D1004 Average Tear lbs.77

4/18/2017

psi

psi

TD ppiN/mm 215

ppi

38

MD N/mm 24944

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N324.7

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 63

AVE: 60

1.5

1.6

1.5

mm

mm

mm

Bottom 37 milmm.94

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001241ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.944

.21

2.3

10 in Category 1

138

ONGOING

207

23140

36

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3579

3454

4155

3850

20

14

437

540

73

69306.9

613.8

Smooth Edge ASTM D1004 Average Tear lbs.77

4/18/2017

psi

psi

TD ppiN/mm 215

ppi

38

MD N/mm 24944

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N324.7

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 33 milmm.84

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001242ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.944

.21

2.3

10 in Category 1

138

ONGOING

207

23140

36

Asperity
ASTM D7466

Top 33 mil

Grade: K307

3579

3454

4155

3850

20

14

437

540

73

69306.9

613.8

Smooth Edge ASTM D1004 Average Tear lbs.77

4/18/2017

psi

psi

TD ppiN/mm 215

ppi

38

MD N/mm 24944

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N324.7

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 62

AVE: 60

1.5

1.6

1.5

mm

mm

mm

Bottom 37 milmm.94

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001243ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.944

.21

2.3

10 in Category 1

138

ONGOING

207

23140

36

Asperity
ASTM D7466

Top 36 mil

Grade: K307

3579

3454

4155

3850

20

14

437

540

73

69306.9

613.8

Smooth Edge ASTM D1004 Average Tear lbs.77

4/18/2017

psi

psi

TD ppiN/mm 215

ppi

38

MD N/mm 24944

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N324.7

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.91

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 62

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 34 milmm.86

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001244ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

140

ONGOING

212

23241

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3654

3534

4122

3862

19

14

438

519

78

72320.3

622.7

Smooth Edge ASTM D1004 Average Tear lbs.74

4/18/2017

psi

psi

TD ppiN/mm 219

ppi

38

MD N/mm 24743

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N346.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 62

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001245ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

140

ONGOING

212

23241

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3654

3534

4122

3862

19

14

438

519

78

72320.3

622.7

Smooth Edge ASTM D1004 Average Tear lbs.74

4/18/2017

psi

psi

TD ppiN/mm 219

ppi

38

MD N/mm 24743

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N346.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 63

AVE: 61

1.5

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001246ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

140

ONGOING

212

23241

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3654

3534

4122

3862

19

14

438

519

78

72320.3

622.7

Smooth Edge ASTM D1004 Average Tear lbs.74

4/18/2017

psi

psi

TD ppiN/mm 219

ppi

38

MD N/mm 24743

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N346.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 59

MAX: 65

AVE: 61

1.5

1.7

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001247ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

140

ONGOING

212

23241

37

Asperity
ASTM D7466

Top 33 mil

Grade: K307

3654

3534

4122

3862

19

14

438

519

78

72320.3

622.7

Smooth Edge ASTM D1004 Average Tear lbs.74

4/18/2017

psi

psi

TD ppiN/mm 219

ppi

38

MD N/mm 24743

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N346.9

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 65

AVE: 62

1.4

1.7

1.6

mm

mm

mm

Bottom 37 milmm.94

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001248ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

136

ONGOING

150

16729

26

Asperity
ASTM D7466

Top 34 mil

Grade: K307

2607

2506

3092

2777

15

14

428

503

57

53235.7

604.9

Smooth Edge ASTM D1004 Average Tear lbs.56

4/19/2017

psi

psi

TD ppiN/mm 156

ppi

27

MD N/mm 18632

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N253.5

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 61

1.4

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001249ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

136

ONGOING

150

16729

26

Asperity
ASTM D7466

Top 33 mil

Grade: K307

2607

2506

3092

2777

15

14

428

503

57

53235.7

604.9

Smooth Edge ASTM D1004 Average Tear lbs.56

4/19/2017

psi

psi

TD ppiN/mm 156

ppi

27

MD N/mm 18632

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N253.5

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 62

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 34 milmm.86

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001250ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

136

ONGOING

150

16729

26

Asperity
ASTM D7466

Top 32 mil

Grade: K307

2607

2506

3092

2777

15

14

428

503

57

53235.7

604.9

Smooth Edge ASTM D1004 Average Tear lbs.56

4/19/2017

psi

psi

TD ppiN/mm 156

ppi

27

MD N/mm 18632

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N253.5

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.81

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 64

AVE: 61

1.5

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001251ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.4

10 in Category 1

136

ONGOING

150

16729

26

Asperity
ASTM D7466

Top 32 mil

Grade: K307

2607

2506

3092

2777

15

14

428

503

57

53235.7

604.9

Smooth Edge ASTM D1004 Average Tear lbs.56

4/19/2017

psi

psi

TD ppiN/mm 156

ppi

27

MD N/mm 18632

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N253.5

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.81

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821270G17D001252ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

196

.946

.21

2.5

10 in Category 1

136

ONGOING

138

16829

24

Asperity
ASTM D7466

Top 35 mil

Grade: K307

2355

2302

3079

2807

19

14

467

539

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.74

4/19/2017

psi

psi

TD ppiN/mm 141

ppi

25

MD N/mm 18532

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.89

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 64

AVE: 62

1.5

1.6

1.6

mm

mm

mm

Bottom 32 milmm.81

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.78



 

60 HD MICROSPIKEHHC821280G17D001253ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.946

.20

2.5

10 in Category 1

136

ONGOING

138

16829

24

Asperity
ASTM D7466

Top 31 mil

Grade: K307

2355

2302

3079

2807

19

14

467

539

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.74

4/19/2017

psi

psi

TD ppiN/mm 141

ppi

25

MD N/mm 18532

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.79

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 64

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 34 milmm.86

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001254ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.944

.20

2.5

10 in Category 1

136

ONGOING

138

16829

24

Asperity
ASTM D7466

Top 33 mil

Grade: K307

2355

2302

3079

2807

19

14

467

539

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.74

4/19/2017

psi

psi

TD ppiN/mm 141

ppi

25

MD N/mm 18532

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 65

AVE: 61

1.5

1.7

1.5

mm

mm

mm

Bottom 33 milmm.84

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001255ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.944

.20

2.5

10 in Category 1

136

ONGOING

138

16829

24

Asperity
ASTM D7466

Top 32 mil

Grade: K307

2355

2302

3079

2807

19

14

467

539

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.74

4/19/2017

psi

psi

TD ppiN/mm 141

ppi

25

MD N/mm 18532

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.81

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001256ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.945

.20

2.4

10 in Category 1

136

ONGOING

185

26045

32

Asperity
ASTM D7466

Top 32 mil

Grade: K307

3494

3079

3983

4327

25

16

468

623

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.71

4/19/2017

psi

psi

TD ppiN/mm 210

ppi

37

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.81

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 34 milmm.86

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001257ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.945

.20

2.4

10 in Category 1

136

ONGOING

185

26045

32

Asperity
ASTM D7466

Top 31 mil

Grade: K307

3494

3079

3983

4327

25

16

468

623

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.71

4/19/2017

psi

psi

TD ppiN/mm 210

ppi

37

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.79

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 65

AVE: 61

1.5

1.7

1.5

mm

mm

mm

Bottom 32 milmm.81

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001258ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.945

.20

2.4

10 in Category 1

136

ONGOING

185

26045

32

Asperity
ASTM D7466

Top 36 mil

Grade: K307

3494

3079

3983

4327

25

16

468

623

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.71

4/19/2017

psi

psi

TD ppiN/mm 210

ppi

37

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.91

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 64

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001259ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.945

.20

2.4

10 in Category 1

136

ONGOING

185

26045

32

Asperity
ASTM D7466

Top 35 mil

Grade: K307

3494

3079

3983

4327

25

16

468

623

74

65289.1

604.9

Smooth Edge ASTM D1004 Average Tear lbs.71

4/19/2017

psi

psi

TD ppiN/mm 210

ppi

37

MD N/mm 23942

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N329.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.89

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHC821280G17D001260ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

195

.946

.20

2.4

10 in Category 1

135

ONGOING

144

16529

25

Asperity
ASTM D7466

Top 30 mil

Grade: K307

2676

2406

3018

2753

18

14

427

489

71

67298.0

600.5

Smooth Edge ASTM D1004 Average Tear lbs.73

4/19/2017

psi

psi

TD ppiN/mm 161

ppi

28

MD N/mm 18132

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N315.8

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.76

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 65

AVE: 61

1.4

1.7

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.42



 

60 HD MICROSPIKEHHD820280G17D001261ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

135

ONGOING

144

16529

25

Asperity
ASTM D7466

Top 30 mil

Grade: K307

2676

2406

3018

2753

18

14

427

489

71

67298.0

600.5

Smooth Edge ASTM D1004 Average Tear lbs.73

4/19/2017

psi

psi

TD ppiN/mm 161

ppi

28

MD N/mm 18132

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N315.8

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.76

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 56

MAX: 65

AVE: 61

1.4

1.7

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001262ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

135

ONGOING

144

16529

25

Asperity
ASTM D7466

Top 33 mil

Grade: K307

2676

2406

3018

2753

18

14

427

489

71

67298.0

600.5

Smooth Edge ASTM D1004 Average Tear lbs.73

4/20/2017

psi

psi

TD ppiN/mm 161

ppi

28

MD N/mm 18132

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N315.8

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 68

AVE: 62

1.5

1.7

1.6

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001263ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

135

ONGOING

144

16529

25

Asperity
ASTM D7466

Top 34 mil

Grade: K307

2676

2406

3018

2753

18

14

427

489

71

67298.0

600.5

Smooth Edge ASTM D1004 Average Tear lbs.73

4/20/2017

psi

psi

TD ppiN/mm 161

ppi

28

MD N/mm 18132

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N315.8

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 64

AVE: 61

1.4

1.6

1.5

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001264ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

137

ONGOING

154

17831

27

Asperity
ASTM D7466

Top 30 mil

Grade: K307

2701

2570

3313

2966

17

13

451

532

63

56249.1

609.4

Smooth Edge ASTM D1004 Average Tear lbs.61

4/20/2017

psi

psi

TD ppiN/mm 162

ppi

28

MD N/mm 19935

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N280.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.76

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 59

MAX: 63

AVE: 61

1.5

1.6

1.5

mm

mm

mm

Bottom 35 milmm.89

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001265ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

137

ONGOING

154

17831

27

Asperity
ASTM D7466

Top 31 mil

Grade: K307

2701

2570

3313

2966

17

13

451

532

63

56249.1

609.4

Smooth Edge ASTM D1004 Average Tear lbs.61

4/20/2017

psi

psi

TD ppiN/mm 162

ppi

28

MD N/mm 19935

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N280.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.79

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 55

MAX: 65

AVE: 60

1.4

1.7

1.5

mm

mm

mm

Bottom 39 milmm.99

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001266ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

137

ONGOING

154

17831

27

Asperity
ASTM D7466

Top 30 mil

Grade: K307

2701

2570

3313

2966

17

13

451

532

63

56249.1

609.4

Smooth Edge ASTM D1004 Average Tear lbs.61

4/20/2017

psi

psi

TD ppiN/mm 162

ppi

28

MD N/mm 19935

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N280.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.76

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 57

MAX: 63

AVE: 60

1.4

1.6

1.5

mm

mm

mm

Bottom 40 milmm1.02

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001267ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.945

.22

2.4

10 in Category 1

137

ONGOING

154

17831

27

Asperity
ASTM D7466

Top 31 mil

Grade: K307

2701

2570

3313

2966

17

13

451

532

63

56249.1

609.4

Smooth Edge ASTM D1004 Average Tear lbs.61

4/20/2017

psi

psi

TD ppiN/mm 162

ppi

28

MD N/mm 19935

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N280.2

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.79

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 64

AVE: 61

1.5

1.6

1.5

mm

mm

mm

Bottom 41 milmm1.04

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001269ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.943

.22

2.5

10 in Category 1

130

ONGOING

211

24142

37

Asperity
ASTM D7466

Top 33 mil

Grade: K307

3720

3510

4217

4015

19

15

445

523

73

73324.7

578.2

Smooth Edge ASTM D1004 Average Tear lbs.74

4/20/2017

psi

psi

TD ppiN/mm 223

ppi

39

MD N/mm 25344

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N324.7

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.84

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 63

AVE: 60

1.5

1.6

1.5

mm

mm

mm

Bottom 34 milmm.86

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



 

60 HD MICROSPIKEHHD820280G17D001270ROLL #: LOT #: LINER TYPE:

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

mm mil

mm

mm

mil

mil

Thickness:

Length:

Width:

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

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

Average Elongation @ Yield

Average Elongation @Break

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
ASTM D4833 (Modified)

Average Peak Load

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer:

PO:

Destination:

Production Date:

Signature:

g/cc

%

%

%

N

N

500 Hrs.

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs.

lbs.

N/mm

N/mm

mm mil60

158.498

7.01

1.52

520

23

181

.943

.22

2.5

10 in Category 1

130

ONGOING

211

24142

37

Asperity
ASTM D7466

Top 34 mil

Grade: K307

3720

3510

4217

4015

19

15

445

523

73

73324.7

578.2

Smooth Edge ASTM D1004 Average Tear lbs.74

4/20/2017

psi

psi

TD ppiN/mm 223

ppi

39

MD N/mm 25344

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbs.N324.7

Waste Management-East
11140064587   Vista LF cell 5
Apopka, FL

Average

METRIC ENGLISH

Average Density

mm.86

OA#: 35670

Quality Control Department

Maria Coffey

MIN: 58

MAX: 66

AVE: 62

1.5

1.7

1.6

mm

mm

mm

Bottom 36 milmm.91

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change %-0.47



Product:
MARLEX K307 POLYETHYLENE in Bulk

Lot Number: HHC821270 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.21 g/10mi
HLMI Flow Rate                ASTM D1238          19 g/10mi
Density                       D1505               0.937 g/cm3
Pellet Count                  P02.08.03           29 pel/g
Production Date                                   03/29/2017____________________________________________________________________________

 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at +1-832-813-4806

AGRU AMERICA INC:GEORGETOWN
500 GARRISON RD
GEORGETOWN SC  29440
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 04/01/2017

Delivery #: 89439745

 Page 1 of   1

PO #: 011260                   
Weight: 189900 LB
Ship Date: 04/01/2017
Package:   BULK
Mode:      Hopper Car
Car #:      MBKX170042
Seal No:   75561

Shipped To:

Certificate of Analysis



Product:
MARLEX K307 POLYETHYLENE in Bulk

Lot Number: HHC821280 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.20 g/10mi
HLMI Flow Rate                ASTM D1238          19 g/10mi
Density                       D1505               0.938 g/cm3
Pellet Count                  P02.08.03           28 pel/g
Production Date                                   03/29/2017____________________________________________________________________________

 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at +1-832-813-4806

AGRU AMERICA INC:GEORGETOWN
500 GARRISON RD
GEORGETOWN SC  29440
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 04/01/2017

Delivery #: 89439746

 Page 1 of   1

PO #: 011329                   
Weight: 188400 LB
Ship Date: 04/01/2017
Package:   BULK
Mode:      Hopper Car
Car #:      PSPX002125
Seal No:   75115

Shipped To:

Certificate of Analysis



Product:
MARLEX K307 POLYETHYLENE in Bulk

Lot Number: HHD820280 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.22 g/10mi
HLMI Flow Rate                ASTM D1238          21 g/10mi
Density                       D1505               0.937 g/cm3
Pellet Count                  P02.08.03           28 pel/g
Production Date                                   04/12/2017____________________________________________________________________________

 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at +1832813

AGRU AMERICA INC:GEORGETOWN
500 GARRISON RD
GEORGETOWN SC  29440
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 04/13/2017

Delivery #: 89447242

 Page 1 of   1

PO #: 011329                   
Weight:    48,000 LB  (est.)
Ship Date: 04/19/2017
Package:   BULK
Mode:      Hopper Truck

Shipped To:

Certificate of Analysis



 
June 17, 2015 

Grant Palmer 
Agru America 
500 Garrison Road 
Georgetown, SC  29440 
 

Dear Grant: 

 
This letter is to report the final results of oven-aging and UV-aging tests (according to GRI-GM13 and 
GRI-GM17) on Agru America black sheet samples that you provided to us recently.  These tests were 
performed by CPChem’s Materials Evaluation Laboratory in Bartlesville, OK.  The tests were completed 
June 2015. 

 

The GRI-GM13 (HDPE) and GRI-GM17 (LLDPE) durability tests were done according to the following 

procedures. 

 

 

 

Test Exposure Method 

HP-OIT 150 °C, 500 psi oxygen D5885 

Oven Aging 90 days, 85 °C D5721 

UV Aging 1600 UV hrs (Conditions were 20 hours UVA-340 at 75 °C followed by 4 hrs 

dark with condensation at 60 °C.  Irradiance was 0.72 W/m
2
 at 340 nm.) 

D7238 

 
 

 

Oven-Aging Results 

 

Sample Initial HP-
OIT (min) 

HP-OIT Value 
after Oven Aging 

90 Days (min) 

% HP-OIT 
Retained after 
Oven Aging 90 

Days 

GRI-GM13 and  
GRI-GM17% Retained 

Requirement 
(Oven Aging 90 Days) 

60 mil HDPE  

Roll # G14F514045 

from Marlex
®
 K307 

Polyethylene 

 Lot # H71-4-1337 

 

 

1066 

 
 

883 

 
 

83 

 
 

80 

40 mil LLDPE  

Roll # G14C243027 

from Marlex® 7104 

Polyethylene 

 Lot # CEC810320 

 

 

512 

 
 

422 

 
 

82 

 
 

60 

 

 

 

 

 
 Yingying Lu, Ph.D., Geomembrane Technical Service & Applications Development 

 Highways 60 & 123, Bartlesville Research and Technology Center, Room 149 PTC 

Bartlesville, OK  74003  

918-977-6894  luyy@cpchem.com  Fax:  918-977-7599    www.cpchem.com  

 

http://www.cpchem.com/


YL 06/17/15 
Page 2 

UV-Aging Results 

 

 

Sample 

Initial HP-

OIT (min) 

HP-OIT Value after 

UV Aging (min) 

% HP-OIT 

Retained 

GRI-GM13 and GRI-

GM17 % Retained 

Requirement 

60 mil HDPE  

Roll # G14F514045 

from Marlex® K307 

Polyethylene  

Lot # H71-4-1337 

 

 

1066 

 

 

930 

 
 

87 

 

 

50 

40 mil LLDPE  

Roll # G14C243027 

from Marlex® 7104 

Polyethylene  

Lot # CEC810320 

 

 

512 

 

 

351 

 
 

69 

 

 

35 

 

 

According to these test results, the durability requirements are met.  

 

If you have any questions, please call me at 918-977-6894. 

 

 

Sincerely, 

 
Yingying Lu, Ph. D. 

Polyethylene Technical Service and Applications Development 

 

Any technical advice, recommendations, results, or analysis ("Information") contained herein, including, without limitation, 
Information as it may relate to the selection of a specific product ("Product") for your use and application, is given without warranty 
or guarantee and is accepted at your sole risk.  It is imperative that you test the Information (and Product, if applicable) to 
determine to your own satisfaction whether the Information (and Product, if applicable) are suitable for your intended use and 
application.  You expressly assume, and release Chevron Phillips Chemical Company, from all risk and liability, whether 
based in contract, tort or otherwise, in connection with the use of, or results obtained from, such Information (and 
Product, if applicable). 

 



Construction Quality Assurance Documentation Report 

Waste Management Vista Landfill,  Cell 5 

CEC Project No. 101.07.41  August 2017 

Conformance Tests 



Mail To: Bill To:

Sheree Grant <= Same (P.O. # 1114007819)

Waste Management, Inc.

email: sgrant@wm.com

email: pwalls@cecenv.com

Dear Ms. Grant:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.

TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Vista Cell 5

TRI Job Reference Number: 28335

Material(s) Tested: Two, Agru 60 mil Microspike HDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)

Density (ASTM D 1505)

Carbon Black Content (ASTM D 4218)

Carbon Dispersion (ASTM D 5596)

Tensile Properties (ASTM D 6693)

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

Sincerely,

April 28, 2017

Mansukh Patel

Laboratory Manager

Geosynthetic Services Division

www.GeosyntheticTesting.com

*Signature is on file

Page 1 of 3



GEOMEMBRANE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: Agru 60 mil Microspike HDPE Geomembrane

Sample Identification: G17D001253

TRI Log #: 28335

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 60 64 65 66 61 61 62 61 62 65 63 2 60 nom

60 << min 54 min

Density (ASTM D 1505)

Density (g/cm3) 0.944 0.944 0.944 0.944 0.000 0.94 min

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.40 2.37 2.39 0.02 2.0 - 3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2

Rating - 2nd field view 1 1 1 1 1 1 cat 3

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

MD Yield Strength (ppi) 149 149 153 147 153 150 3 126 min

TD Yield Strength (ppi) 161 163 157 151 165 159 6 126 min

MD Break Strength (ppi) 212 164 197 212 208 199 20 90 min

TD Break Strength (ppi) 198 180 183 192 184 187 7 90 min

MD Yield Elongation (%) 22 22 22 23 22 22 0 12 min

TD Yield Elongation (%) 15 16 16 17 16 16 1 12 min

MD Break Elongation (%) 485 399 428 469 453 447 34 100 min

TD Break Elongation (%) 577 530 546 555 511 544 25 100 min

MD Machine Direction TD Transverse Direction

Page 2 of 3



GEOMEMBRANE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: Agru 60 mil Microspike HDPE Geomembrane

Sample Identification: G17D001261

TRI Log #: 28335

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 63 67 62 62 64 65 66 64 65 68 64 2 60 nom

62 << min 54 min

Density (ASTM D 1505)

Density (g/cm3) 0.945 0.945 0.945 0.945 0.000 0.94 min

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.39 2.35 2.37 0.03 2.0 - 3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2

Rating - 2nd field view 1 1 1 1 1 1 cat 3

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

MD Yield Strength (ppi) 153 157 157 163 154 157 4 126 min

TD Yield Strength (ppi) 166 172 163 159 157 163 6 126 min

MD Break Strength (ppi) 217 192 218 201 212 208 11 90 min

TD Break Strength (ppi) 202 197 153 165 178 179 21 90 min

MD Yield Elongation (%) 25 23 23 25 23 24 1 12 min

TD Yield Elongation (%) 14 16 15 14 17 15 1 12 min

MD Break Elongation (%) 427 423 450 404 459 433 22 100 min

TD Break Elongation (%) 585 543 429 504 517 516 57 100 min

MD Machine Direction TD Transverse Direction

Page 3 of 3



Mail To: Bill To:

Sheree Grant <= Same (P.O. # 1114007819)

Waste Management, Inc.

email: sgrant@wm.com

email: pwalls@cecenv.com

Dear Ms. Grant:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.

TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Vista Cell 5

TRI Job Reference Number: 28262

Material(s) Tested: Three, Agru 60 mil Microspike HDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)

Density (ASTM D 1505)

Carbon Black Content (ASTM D 4218)

Carbon Dispersion (ASTM D 5596)

Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel

Laboratory Manager

Geosynthetic Services Division

www.GeosyntheticTesting.com

*Signature is on file

April 24, 2017

Page 1 of 4



GEOMEMBRANE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: Agru 60 mil Microspike HDPE Geomembrane

Sample Identification: G17D001229

TRI Log #: 28262

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 67 64 61 61 61 61 64 64 62 66 63 2 60 nom

61 << min 54 min

Density (ASTM D 1505)

Density (g/cm3) 0.945 0.945 0.945 0.945 0.000 0.94 min

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.33 2.38 2.36 0.04 2.0 - 3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2

Rating - 2nd field view 1 1 1 1 1 1 cat 3

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

MD Yield Strength (ppi) 144 138 155 154 138 146 8 126 min

TD Yield Strength (ppi) 168 150 156 168 154 159 8 126 min

MD Break Strength (ppi) 176 165 215 220 190 193 24 90 min

TD Break Strength (ppi) 194 173 145 180 183 175 18 90 min

MD Yield Elongation (%) 21 25 24 24 23 23 2 12 min

TD Yield Elongation (%) 17 18 17 17 16 17 1 12 min

MD Break Elongation (%) 438 440 453 465 446 448 11 100 min

TD Break Elongation (%) 595 555 421 539 577 537 68 100 min

MD Machine Direction TD Transverse Direction

Page 2 of 4



GEOMEMBRANE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: Agru 60 mil Microspike HDPE Geomembrane

Sample Identification: G17D001237

TRI Log #: 28262

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 65 64 64 61 68 62 67 66 64 63 64 2 60 nom

61 << min 54 min

Density (ASTM D 1505)

Density (g/cm3) 0.945 0.945 0.945 0.945 0.000 0.94 min

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.34 2.32 2.33 0.01 2.0 - 3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2

Rating - 2nd field view 1 1 1 1 1 1 cat 3

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

MD Yield Strength (ppi) 150 145 153 151 166 153 8 126 min

TD Yield Strength (ppi) 156 160 150 157 169 158 7 126 min

MD Break Strength (ppi) 176 168 203 222 223 198 26 90 min

TD Break Strength (ppi) 171 196 169 169 201 181 16 90 min

MD Yield Elongation (%) 19 21 24 23 24 22 2 12 min

TD Yield Elongation (%) 18 16 18 17 17 17 1 12 min

MD Break Elongation (%) 402 405 408 453 447 423 25 100 min

TD Break Elongation (%) 540 626 547 528 599 568 42 100 min

MD Machine Direction TD Transverse Direction

Page 3 of 4



GEOMEMBRANE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: Agru 60 mil Microspike HDPE Geomembrane

Sample Identification: G17D001245

TRI Log #: 28262

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Thickness (ASTM D 5994)

Thickness (mils) 61 64 64 67 65 65 63 67 64 60 64 2 60 nom

60 << min 54 min

Density (ASTM D 1505)

Density (g/cm3) 0.944 0.945 0.945 0.945 0.001 0.94 min

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.30 2.28 2.29 0.01 2.0 - 3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2

Rating - 2nd field view 1 1 1 1 1 1 cat 3

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

MD Yield Strength (ppi) 145 156 146 149 142 148 5 126 min

TD Yield Strength (ppi) 150 159 158 160 146 155 6 126 min

MD Break Strength (ppi) 155 179 216 219 167 187 29 90 min

TD Break Strength (ppi) 153 184 180 157 176 170 14 90 min

MD Yield Elongation (%) 21 22 23 22 22 22 1 12 min

TD Yield Elongation (%) 18 18 16 16 18 17 1 12 min

MD Break Elongation (%) 405 382 446 444 433 422 28 100 min

TD Break Elongation (%) 453 542 566 467 550 516 52 100 min

MD Machine Direction TD Transverse Direction

Page 4 of 4



Construction Quality Assurance Documentation Report 

Waste Management Vista Landfill,  Cell 5 

CEC Project No. 101.07.41  August 2017 

B.2 GEOTEXTILE – 8 Ounce 
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Inventory 
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Manufacturer’s Certifications 



 GSE 8.2.4-020 Rev 01 02/10 
Tuesday, February 21, 2017 Page: 1 of 1 

Order : SO-081336
Customer :
Project Name :

Roll# Product Code Mfg Date Length
2024934925 GEO-080-EBC-E-005 5/12/2017 300
2024934926 GEO-080-EBC-E-005 5/12/2017 300
2024934931 GEO-080-EBC-E-005 5/12/2017 300
2024934932 GEO-080-EBC-E-005 5/12/2017 300

GSE  Roll  Allocation

Waste Management of Florida
WMI Vista Landfill



Laboratory Manager: Mauricio Ossa

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

                 
Report Date: May/13/2017

                 

ROLL #
ASTM 

D4751 A0S 
(mm)

ASTM D6241 
CBR 

PUNCTURE 
(lbs)

Mass per Unit 
Area ASTM 

D5261 (oz/yd²)

ASTM 
D4632  

Elongation   
@ Break    
(%) MD

ASTM 
D4632 Grab 

Strength 
(lbs) MD

ASTM    D4533 
Trapezoidoal 
Tear (lbs) MD

ASTM D3786 
Mullen Burst 

(psi)

ASTM D4491 
Permittivity 

(sec-1)

ASTM D4833 
Puncture 

Resistance 
(lbs)

ASTM D5199 
Thickness 

(mils)

Water Flow 
D4491 gpm/ft2

ASTM 
D4632  

Elongation     
@ Break    
(%) TD

ASTM D4632 
Grab 

Strength 
(lbs) TD

ASTM    D4533 
Trapezoidoal 
Tear (lbs) TD

2024934925 0.150 834 9.04 89 299 133 503 2.25 157 112 166 104 340 165
2024934926 0.150 834 9.04 89 299 133 503 2.25 157 112 166 104 340 165
2024934931 0.150 834 9.04 89 299 133 503 2.25 157 112 166 104 340 165
2024934932 0.150 834 9.04 89 299 133 503 2.25 157 112 166 104 340 165

Apopka, FL 

Product Name

GEO-080E-EBC-E-005

GSE Lining Technology, LLC.

SO-081336

BOL Number

ROLL TEST DATA REPORT

Sales Order No. Customer Name

Waste Management of 
Florida

Project Location



 
 
 
        1245 Eastland Avenue 
        Kingstree, SC 29556 
        Phone 843-382-4603 
        Fax     843-382-4604 
 
Date: May 13, 2017 
 
Project: # 81336 
 
Ref:  Ultraviolet (UV) Resistance  
 
To Whom It May Concern: 
 
The resistance of nonwoven needle punched geotextiles to ultraviolet light depends primarily on 
antioxident and carbon black package mixed with resin to prepare a formulation for fiber extrusion.  As 
long as this formulation remains the same the UV resistance of a geotextiles does not change.  Therefore, 
UV testing is performed only once per resin formulation, according to ASTM Test Method D4355 and 
results are included on GSE geotextile specification sheet.  Currently, all GSE geotextiles meet or exceed a 
value of 70% strength retained after 500 hours of UV exposure.  GSE will meet or exceed this value for the 
referenced project. 
 
Although GSE geotextiles are manufactured using one of the best available antioxident packages, we 
recommend covering the geotextiles within 30 days of exposure to direct Sunlight.  This period does not 
include time during which geotextiles rolls remain on site covered in black shrink-wrap.  Our 
recommendation is based on UV performance data published in technical literature indicating geotextile 
strength can decrease sharply after prolonged exposure to Sunlight. 
 
 
 

 
Mauricio Ossa 
Director of Global Quality  
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Mail To: Bill To:

Sheree Grant <= Same (P.O. # 1114007819)

Waste Management, Inc.

email: sgrant@wm.com

email: pwalls@cecenv.com

Dear Ms. Grant:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.

TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Vista Cell 5

TRI Job Reference Number: 28920

Material(s) Tested: One, GSE GEO-080E-EBC-E-00 8 oz Nonwoven Geotextile(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5261)

Grab Tensile (ASTM D 4632)

Puncture Strength (ASTM D 4833)

CBR Puncture Strength (ASTM D 6241)

Trapezoidal Tear (ASTM D 4533)

Apparent Opening Size via PSD (ASTM D 4751)

Permittivity via PSD (ASTM D 4491)

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

Sincerely,

Mansukh Patel

Laboratory Manager

Geosynthetic Services Division

www.GeosyntheticTesting.com

*Signature is on file

May 18, 2017
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GEOTEXTILE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE GEO-080E-EBC-E-00 8 oz Nonwoven Geotextile

Sample Identification: 020493925

TRI Log #: 28920

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter circle (grams) 4.04 3.78 3.48 2.83 3.81 4.11 3.54 4.10 3.56 3.59 3.68 0.38

Mass/Unit Area (oz/sq.yd) 9.40 8.79 8.09 6.58 8.86 9.56 8.23 9.54 8.28 8.35 8.57 0.89 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 285 237 254 241 338 276 249 287 256 267 269 30 200 min

TD - Tensile Strength (lbs) 365 301 424 320 414 316 392 404 297 240 347 61 200 min

MD - Elong. @ Max. Load (%) 79 89 94 100 80 95 87 92 85 79 88 7

TD - Elong. @ Max. Load (%) 106 101 102 96 107 101 106 106 101 101 103 3

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 158 163 209 185 191 181 21 90 min

CBR Puncture Strength (ASTM D 6241)

Puncture Resistance (lbs) 885 981 968 773 898 968 767 1052 863 937 909 91

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 125 122 128 111 138 125 116 102 182 118 127 22 75 min

TD - Tear Strength (lbs) 154 184 173 199 188 138 187 213 144 176 176 24 75 min

Apparent Opening Size (ASTM D 4751, Method B)

Opening Size Diameter (mm) 0.175 0.150 0.160 0.126 0.150 0.152 0.018 0.21 max

Sieve No. 70 70 70 100 70 70

Permittivity (ASTM D 4491,Method C)

Thickness ( mil) 90 106 106 91 96 90 78 88 98 99 94.2 8.6

Thickness ( mm) 2.29 2.69 2.69 2.31 2.44 2.29 1.98 2.24 2.49 2.51 2.39 0.22

Permittivity (Sec-1) 1.90 1.52 1.54 1.22 1.44 1.57 1.63 1.72 1.64 1.33 1.55 0.19 1.0 min

Permittivity (GPM/ft2) 142.1 113.7 115.2 91.3 107.7 117.4 121.9 128.7 122.7 99.5 116.0 14.5

Flow rate (LPM/m2) 5791 4633 4693 3718 4389 4785 4968 5242 4998 4053 4727 589

Permittivity (cm/sec) 0.434 0.409 0.415 0.282 0.351 0.359 0.323 0.384 0.408 0.334 0.370 0.048

MD Machine Direction TD Transverse Direction

Page 2 of 2
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Report Date
3/26/2017

Sales Order:

Customer:

Project:

Product Type:

Mauricio Ossa

Director of Global Quality

Jane Allen

Laboratory Manager

WMI Vista Landfill

The GCL purchased and shipped for the above referenced project does meet or exceed the

project specifications.

The GCL supplied to this project has been continuously inspected for the presence of needles and

BLI-075-06N-03S-D-00 Bentoliner NSL

is certified to be needle free.

Waste Management of Florida

81336

BentoLiner Manufacturing Certification

GSE 8.2.4-033 Revision 03  10/23/12



GSE Environmental, LLC

Roll Allocation List 09:14:18 am
3/26/2017

Page 1

Sales Order SO081336
Customer Name Waste Management of Florida
Project Name WMI Vista Landfill

Serial number Item Number Roll 
width

Clay Manufacturing 
date

Length

135056515 BLI07506N03SD00 15.50 30217172A 3/13/2017 150.00
135056516 BLI07506N03SD00 15.50 30217172A 3/13/2017 150.00
135056517 BLI07506N03SD00 15.50 30217172A 3/13/2017 150.00
135056518 BLI07506N03SD00 15.50 30217172A 3/13/2017 150.00
135056519 BLI07506N03SD00 15.50 30217172A 3/13/2017 150.00
135056520 BLI07506N03SD00 15.50 30217172B 3/13/2017 150.00
135056521 BLI07506N03SD00 15.50 30217172B 3/13/2017 150.00
135056522 BLI07506N03SD00 15.50 30217172B 3/14/2017 150.00

GSE 8.2.4021 Rev 01 08/12



Mar/26/2017

SO−081336 BLI−075−06N−03S−D−00

Page 1 of 1

Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

ASTM
D4632 Grab

Strength
(lbs)

ASTM
D6768
Tensile

Strength
(ppi)

ASTM
D6496 Peel

Strength
(ppi)

ASTM
D5993 Clay
Content @

0% Moisture
(lbs/sf)

ASTM
D5890 Free
Swell (ml/2g)

ASTM
D2216

Moisture
Content (%)

ASTM
D5891 Fluid

Loss (ml)

ROLL TEST DATA REPORT

Waste Management of Florida

135056515 158 57.0 8.1 0.84 29.0 8.3 16.8

135056516 158 57.0 8.1 0.84 29.0 8.3 16.8

135056517 158 57.0 8.1 0.84 29.0 8.3 16.8

135056518 154 41.0 7.1 0.81 29.0 8.3 16.8

135056519 154 41.0 7.1 0.81 29.0 8.3 16.8

135056520 154 41.0 7.1 0.81 27.0 8.2 17.0

135056521 154 41.0 7.1 0.81 27.0 8.2 17.0

135056522 154 41.0 7.1 0.81 27.0 8.2 17.0

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

Archive Information



  CERTIFICATE OF ANALYSIS Shipped From: Bentonite Performance Minerals LLC
789 Hwy. 14-A East

  PRODUCT: National 30 Lovell, WY 82431

Mesh Mesh
Car Shippers Load Lot Moisture F.L. MBC Free Swell PWA % + 20 % - 200

Number Number Date Code 12 max 18 max MEQ 25 min 750 min  (15.0 Max)  (10.0 Max)

BNSF 422070 903856055 2/17/2017 30217172 9.1 15.6 100 28 821 2.66 0.14
BNSF 420871 903856056 2/18/2017 30218172 8.9 15.2 96 27 835 2.38 0.75

YTD % Mesh Mesh
NUMBER MOIST F.L. MBC Free Swell PWA % + 20 % - 200

OF 12 max 18 max MEQ 25 min 750 min  (15.0 Max)  (10.0 Max)
CARS/TRKS M AVG 9.25 16.08 97.50 28.17 786.50 1.92 0.50

12 STD DEV 0.53 0.65 1.73 1.59 30.72 0.67 0.33

Sold To: GSE Clay Lining Technology, Co. Q A Supervisor
1245 Eastland Ave. David Hayes
Kingstree SC 29556

2/20/2017
Shipped To: GSE Clay Lining Technology, Co.

1245 Eastland Ave.
 Kingstree SC 29556

Attn: Jodie Williams
Stephen Williamson
Edgardo Cornejo
Ed Zimmel

GSE Bentoliner Clay Lining Technology, Co.



Order TRI/AUSTIN
Customer 1/100,000 
Project Name

Roll# Daily Lot Product Code Mfg Date Length Pick up
135056515 37031303 BLI-075-06N-03S-D-00 3/13/2017 150 3/29
135056516 37031303 BLI-075-06N-03S-D-00 3/13/2017 150
135056517 37031303 BLI-075-06N-03S-D-00 3/13/2017 150
135056518 37031303 BLI-075-06N-03S-D-00 3/13/2017 150
135056519 37031303 BLI-075-06N-03S-D-00 3/13/2017 150
135056520 37031303 BLI-075-06N-03S-D-00 3/13/2017 150
135056521 37031303 BLI-075-06N-03S-D-00 3/13/2017 150
135056522 37031303 BLI-075-06N-03S-D-00 3/14/2017 150

GSE Roll Allocation
SO-081336

Waste Management of Florida

WMI Vista Landfill

 GSE 8.2.4-020 Rev 01 02/10 
Wednesday, March 29, 2017 
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Mail To: Bill To:

Sherre Grant <= Same 
Waste Management

email: sgrant@wm.com

Dear Ms. Grant:

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: Vista Cell 5

TRI Job Reference Number: 27813

Material(s) Tested: One, Bentoliner NSL

Test(s) Requested: Index Flux (ASTM D5887)

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

Sincerely,

Shawn O'Connor
Geosynthetic Services Division
www.GeosyntheticTesting.com 
cc:  jkuhn@tri-env.com (Jeffrey A. Kuhn, Ph.D., P.E. - Division Director)

April 7, 2017

page 1 of 2



GCL TEST RESULTS

TRI Client: Waste Management

Project: Vista Cell 5

Material: BentoLiner CNSL GCL

Index Flux (ASTM D5887)

TRI Log #: 27813

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

 1

Sample Identification: 135056515

Index Flux (m
3
/m

2
/sec) 1.3E-09 1.3E-09

Hydraulic Conductivity (cm/sec) 8.5E-10 8.5E-10 5.0E-09

page 2 of 2
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GSE Environmental, LLC

Roll Allocation List 10:42:00 am
4/6/2017

Page 1

Sales Order SO081336
Customer Name Waste Management of Florida
Project Name WMI Vista Landfill

Serial number Item Number Top Bottom Manufacturing 
date

Length

131516590 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516591 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516592 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516593 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516594 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516595 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516596 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516597 FS2300E0808E00 2024890814 2024890811 4/4/2017 170.00
131516598 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516599 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516600 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516601 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516602 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516603 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516604 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516605 FS2300E0808E00 2024890819 2024890815 4/4/2017 170.00
131516606 FS2300E0808E00 2024890819 2024890818 4/4/2017 170.00
131516607 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516608 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516609 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516610 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516611 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516612 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516613 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516614 FS2300E0808E00 2024890821 2024890818 4/4/2017 170.00
131516615 FS2300E0808E00 2024890821 2024890816 4/4/2017 170.00
131516616 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516617 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516618 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516619 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516620 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516621 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516622 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516623 FS2300E0808E00 2024890820 2024890816 4/4/2017 170.00
131516624 FS2300E0808E00 2024890820 2024890810 4/4/2017 170.00
131516625 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516626 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516627 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516628 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516629 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516630 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516631 FS2300E0808E00 2024890817 2024890810 4/4/2017 170.00
131516632 FS2300E0808E00 2024890817 2024890812 4/4/2017 170.00
131516633 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516634 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516635 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516636 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516637 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516638 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516639 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516640 FS2300E0808E00 2024890829 2024890812 4/4/2017 170.00
131516641 FS2300E0808E00 2024890829 2024890828 4/4/2017 170.00
131516642 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516643 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516644 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516645 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516646 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516647 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516648 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00
131516649 FS2300E0808E00 2024890841 2024890828 4/4/2017 170.00

GSE 8.2.4021 Rev 01 08/12
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Sales Order SO081336
Customer Name Waste Management of Florida
Project Name WMI Vista Landfill

Serial number Item Number Top Bottom Manufacturing 
date

Length

131516650 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516651 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516652 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516653 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516654 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516655 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516656 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516657 FS2300E0808E00 2024890822 2024890837 4/4/2017 170.00
131516658 FS2300E0808E00 2024890822 2024890831 4/4/2017 170.00
131516659 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516660 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516661 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516662 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516663 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516664 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516665 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516666 FS2300E0808E00 2024890840 2024890831 4/4/2017 170.00
131516667 FS2300E0808E00 2024890840 2024890813 4/4/2017 170.00
131516668 FS2300E0808E00 2024890830 2024890813 4/4/2017 170.00
131516669 FS2300E0808E00 2024890830 2024890813 4/4/2017 170.00
131516670 FS2300E0808E00 2024890830 2024890813 4/4/2017 170.00
131516671 FS2300E0808E00 2024890830 2024890813 4/4/2017 170.00
131516672 FS2300E0808E00 2024890830 2024890813 4/5/2017 170.00
131516673 FS2300E0808E00 2024890830 2024890813 4/5/2017 170.00
131516674 FS2300E0808E00 2024890830 2024890813 4/5/2017 170.00
131516675 FS2300E0808E00 2024890830 2024890852 4/5/2017 170.00
131516676 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516677 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516678 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516679 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516680 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516681 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516682 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516683 FS2300E0808E00 2024890834 2024890852 4/5/2017 170.00
131516684 FS2300E0808E00 2024890834 2024890851 4/5/2017 170.00
131516685 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516686 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516687 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516688 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516689 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516690 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516692 FS2300E0808E00 2024890825 2024890851 4/5/2017 170.00
131516693 FS2300E0808E00 2024890825 2024890853 4/5/2017 170.00
131516694 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516695 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516696 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516697 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516698 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516699 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516700 FS2300E0808E00 2024890857 2024890853 4/5/2017 170.00
131516701 FS2300E0808E00 2024890857 2024890824 4/5/2017 170.00
131516702 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516703 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516704 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516705 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516706 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516707 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516708 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516709 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00
131516710 FS2300E0808E00 2024890856 2024890824 4/5/2017 170.00

GSE 8.2.4021 Rev 01 08/12
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Sales Order SO081336
Customer Name Waste Management of Florida
Project Name WMI Vista Landfill

Serial number Item Number Top Bottom Manufacturing 
date

Length

131516711 FS2300E0808E00 2024890856 2024890850 4/5/2017 116.00
131516719 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516720 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516721 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516722 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516723 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516724 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516725 FS2300E0808E00 2024890823 2024890850 4/5/2017 170.00
131516726 FS2300E0808E00 2024890823 2024890833 4/5/2017 170.00
131516727 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516728 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516729 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516730 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516731 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516732 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516733 FS2300E0808E00 2024890836 2024890833 4/5/2017 170.00
131516734 FS2300E0808E00 2024890836 2024890832 4/5/2017 170.00
131516735 FS2300E0808E00 2024890855 2024890832 4/5/2017 170.00
131516736 FS2300E0808E00 2024890855 2024890833 4/5/2017 170.00
131516737 FS2300E0808E00 2024890855 2024890832 4/5/2017 170.00
131516738 FS2300E0808E00 2024890855 2024890832 4/5/2017 170.00
131516739 FS2300E0808E00 2024890855 2024890832 4/5/2017 155.00
131516742 FS2300E0808E00 2024890855 2024890832 4/6/2017 170.00
131516743 FS2300E0808E00 2024890855 2024890832 4/6/2017 170.00
131516744 FS2300E0808E00 2024890855 2024890832 4/6/2017 170.00
131516745 FS2300E0808E00 2024890855 2024890854 4/6/2017 170.00
131516746 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516747 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516748 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516749 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516750 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516751 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516752 FS2300E0808E00 2024890826 2024890854 4/6/2017 170.00
131516753 FS2300E0808E00 2024890826 2024837474 4/6/2017 170.00
131516754 FS2300E0808E00 2024890826 2024837474 4/6/2017 170.00
131516755 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516756 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516757 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516758 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516759 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516760 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516761 FS2300E0808E00 2024837469 2024837474 4/6/2017 170.00
131516762 FS2300E0808E00 2024837469 2024837462 4/6/2017 170.00
131516763 FS2300E0808E00 2024837469 2024837462 4/6/2017 170.00
131516764 FS2300E0808E00 2024837384 2024837462 4/6/2017 170.00
131516765 FS2300E0808E00 2024837384 2024837462 4/6/2017 170.00
131516766 FS2300E0808E00 2024837384 2024837462 4/6/2017 170.00
131516767 FS2300E0808E00 2024837384 2024837462 4/6/2017 170.00
131516768 FS2300E0808E00 2024837384 2024837462 4/6/2017 170.00
131516769 FS2300E0808E00 2024837384 2024837462 4/6/2017 170.00
131516770 FS2300E0808E00 2024837384 2024837472 4/6/2017 170.00
131516771 FS2300E0808E00 2024837384 2024837472 4/6/2017 170.00
131516772 FS2300E0808E00 2024837384 2024837472 4/6/2017 170.00
131516773 FS2300E0808E00 2024890845 2024837472 4/6/2017 170.00
131516774 FS2300E0808E00 2024890845 2024837472 4/6/2017 170.00
131516775 FS2300E0808E00 2024890845 2024837472 4/6/2017 170.00
131516776 FS2300E0808E00 2024890845 2024837472 4/6/2017 170.00
131516777 FS2300E0808E00 2024890845 2024837472 4/6/2017 170.00
131516778 FS2300E0808E00 2024890845 2024890839 4/6/2017 170.00
131516779 FS2300E0808E00 2024890845 2024890839 4/6/2017 170.00

GSE 8.2.4021 Rev 01 08/12
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Page 4

Sales Order SO081336
Customer Name Waste Management of Florida
Project Name WMI Vista Landfill

Serial number Item Number Top Bottom Manufacturing 
date

Length

131516780 FS2300E0808E00 2024890845 2024890839 4/6/2017 170.00
131516781 FS2300E0808E00 2024890843 2024890839 4/6/2017 170.00
131516782 FS2300E0808E00 2024890843 2024890839 4/6/2017 170.00

GSE 8.2.4021 Rev 01 08/12
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SO−081336 FS2−300E−08−08−E−00

Page 1 of 6

Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

Geonet
Thickness

ASTM
D5199 (mils)

Tensile
Strength
ASTM

D7179 (ppi)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side A

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side B

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side A

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side B

ROLL TEST DATA REPORT

Waste Management of Florida

131516590 309 104 0.945 2.4 3.7 2.6 2.0 0.7

131516591 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516592 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516593 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516594 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516595 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516596 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516597 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516598 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516599 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516600 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516601 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516602 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516603 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516604 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516605 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516606 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516607 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516608 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516609 311 100 0.965 2.5 2.7 3.2 1.9 1.8

131516610 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516611 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516612 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516613 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516614 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516615 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516616 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516617 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516618 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516619 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516620 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516621 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516622 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516623 303 104 0.964 2.6 3.2 2.2 1.3 1.5

Archive Information
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Page 2 of 6

Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

Geonet
Thickness

ASTM
D5199 (mils)

Tensile
Strength
ASTM

D7179 (ppi)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side A

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side B

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side A

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side B

ROLL TEST DATA REPORT

Waste Management of Florida

131516624 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516625 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516626 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516627 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516628 303 104 0.964 2.6 3.2 2.2 1.3 1.5

131516629 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516630 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516631 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516632 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516633 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516634 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516635 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516636 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516637 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516638 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516639 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516640 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516641 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516642 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516643 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516644 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516645 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516646 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516647 303 95 0.967 2.6 3.0 2.7 1.5 1.3

131516648 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516649 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516650 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516651 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516652 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516653 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516654 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516655 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516656 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516657 310 114 0.960 2.6 3.1 2.2 1.3 1.4
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Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

Geonet
Thickness

ASTM
D5199 (mils)

Tensile
Strength
ASTM

D7179 (ppi)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side A

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side B

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side A

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side B

ROLL TEST DATA REPORT

Waste Management of Florida

131516658 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516659 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516660 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516661 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516662 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516663 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516664 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516665 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516666 310 114 0.960 2.6 3.1 2.2 1.3 1.4

131516667 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516668 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516669 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516670 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516671 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516672 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516673 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516674 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516675 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516676 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516677 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516678 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516679 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516680 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516681 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516682 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516683 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516684 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516685 302 97 0.961 2.6 3.0 2.1 1.5 1.1

131516686 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516687 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516688 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516689 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516690 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516692 297 97 0.965 2.3 2.0 2.1 0.9 0.7
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Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

Geonet
Thickness

ASTM
D5199 (mils)

Tensile
Strength
ASTM

D7179 (ppi)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side A

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side B

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side A

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side B

ROLL TEST DATA REPORT

Waste Management of Florida

131516693 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516694 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516695 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516696 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516697 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516698 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516699 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516700 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516701 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516702 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516703 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516704 297 97 0.965 2.3 2.0 2.1 0.9 0.7

131516705 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516706 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516707 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516708 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516709 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516710 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516711 299 93 0.964 2.6 2.5 2.7 0.8 1.5

131516719 301 106 0.964 2.4 1.9 2.1 1.1 1.1

131516720 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516721 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516722 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516723 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516724 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516725 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516726 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516727 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516728 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516729 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516730 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516731 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516732 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516733 301 106 0.962 2.5 1.8 2.3 1.3 1.5
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Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

Geonet
Thickness

ASTM
D5199 (mils)

Tensile
Strength
ASTM

D7179 (ppi)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side A

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side B

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side A

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side B

ROLL TEST DATA REPORT

Waste Management of Florida

131516734 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516735 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516736 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516737 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516738 301 106 0.962 2.5 1.8 2.3 1.3 1.5

131516739 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516742 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516743 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516744 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516745 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516746 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516747 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516748 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516749 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516750 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516751 308 96 0.960 2.6 1.3 1.3 0.6 0.5

131516752 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516753 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516754 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516755 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516756 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516757 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516758 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516759 300 101 0.966 2.4 2.5 2.3 1.3 1.0

131516760 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516761 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516762 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516763 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516764 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516765 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516766 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516767 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516768 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516769 302 98 0.962 2.4 2.6 2.2 2.3 1.8
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Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Apopka FL US

Geonet
Thickness

ASTM
D5199 (mils)

Tensile
Strength
ASTM

D7179 (ppi)

Density
ASTM

D1505 (g/cc)

Carbon
Black

Content
ASTM

D4218 (%)

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side A

Ply
Adhesion
Average
ASTM

D7005 (ppi)
Side B

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side A

Ply Adhesion
Minimum

ASTM
D7005 (ppi)

Side B

ROLL TEST DATA REPORT

Waste Management of Florida

131516770 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516771 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516772 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516773 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516774 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516775 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516776 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516777 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516778 302 98 0.962 2.4 2.6 2.2 2.3 1.8

131516779 318 119 0.958 2.3 2.8 3.0 1.6 2.0

131516780 318 119 0.958 2.3 2.8 3.0 1.6 2.0

131516781 318 119 0.958 2.3 2.8 3.0 1.6 2.0

131516782 318 119 0.958 2.3 2.8 3.0 1.6 2.0

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
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ROLL TEST DATA REPORT
Report Date:

Sales Order No. Customer Name Project Location Product Name BOL Number
SO-81336 FBR-080E-EBC-E-005

2024890814 8.49 898 1.67 0.150 294 339 78 83 120 124 174
2024890819 9.08 773 1.83 0.150 351 357 81 91 115 137 178
2024890821 8.72 865 2.24 0.150 302 387 75 80 114 145 178
2024890820 8.43 865 2.24 0.150 296 307 73 83 116 124 186
2024890817 8.56 865 2.24 0.150 319 361 82 91 115 149 200
2024890829 10.00 788 1.35 0.150 319 382 91 86 106 158 157
2024890841 10.00 788 1.35 0.150 319 382 91 86 106 158 157
2024890822 10.00 788 1.35 0.150 319 382 91 86 106 158 157
2024890840 8.52 659 1.32 0.180 249 342 91 88 113 139 126
2024890830 8.52 659 1.32 0.180 249 342 91 88 113 139 126
2024890834 8.52 659 1.32 0.180 249 342 91 88 113 139 126
2024890825 8.52 659 1.32 0.180 249 342 91 88 113 139 126
2024890857 8.75 708 1.42 0.180 251 335 88 88 98 131 158
2024890856 8.75 708 1.42 0.180 251 335 88 88 98 131 158
2024890823 8.75 708 1.42 0.180 251 335 88 88 98 131 158
2024890855 8.75 708 1.42 0.180 251 335 88 88 98 131 158
2004890826 8.36 581 1.41 0.180 231 310 87 92 96 137 131
2024837469 8.36 581 1.41 0.180 231 310 87 92 96 137 131
2024837384 8.36 581 1.41 0.180 231 310 87 92 96 137 131
2024890845 8.36 581 1.41 0.180 231 310 87 92 96 137 131
2024890843 8.45 650 1.84 0.180 260 341 90 90 92 127 137
2024890811 8.45 650 1.84 0.180 260 341 90 90 92 127 137
2024890815 8.45 650 1.84 0.180 260 341 90 90 92 127 137
2024890816 8.99 663 1.86 0.180 250 302 95 88 91 136 129
2024890810 8.99 663 1.86 0.180 250 302 95 88 91 136 129
2024890812 8.99 663 1.86 0.180 250 302 95 88 91 136 129
2024890828 8.99 663 1.86 0.180 250 302 95 88 91 136 129
2024890837 8.07 622 2.04 0.180 257 291 94 94 102 140 122
2024890831 8.07 622 2.04 0.180 257 291 94 94 102 140 122
2024890813 8.07 622 2.04 0.180 257 291 94 94 102 140 122
2024890852 8.71 592 1.65 0.150 258 331 98 91 102 115 127
2024890851 8.71 592 1.65 0.150 258 331 98 91 102 115 127
2024890853 8.71 592 1.65 0.150 258 331 98 91 102 115 127
2024890824 8.38 621 1.65 0.150 239 342 89 101 91 121 125
2024890850 8.38 621 1.65 0.150 239 342 89 101 91 121 125
2024890833 8.27 615 1.85 0.150 252 322 93 94 94 120 127
2024890832 8.95 602 1.47 0.150 290 353 98 101 104 123 134
2024890854 8.95 602 1.47 0.150 290 353 98 101 104 123 134

Roll Number

6-Apr-2017

Mass per 

Unit Area 

ASTM 

D5261 

(oz/yd²)

ASTM 
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Puncture 

(gpm/ft²)

ASTM 

D4491 
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(sec-1)

ASTM      

D4751        

AOS         (mm)
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D4632 

Grab 
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ASTM 

D4632 

Grab 
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D4632 
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ASTM 

D4632 

Grab 

Elongation 

(%) TD

ASTM 

D4533 

Trapezoidal 

Tear (lbs) 

MD

ASTM 

D4533 
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Tear (lbs) 
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D4833 
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(lbs)

Waste Management of Florida Apopka Fl US
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ROLL TEST DATA REPORT
Report Date:

Sales Order No. Customer Name Project Location Product Name BOL Number
SO-81336 FBR-080E-EBC-E-005

Roll Number

6-Apr-2017

Mass per 

Unit Area 

ASTM 

D5261 

(oz/yd²)

ASTM 

D6241 

CBR 

Puncture 

(gpm/ft²)

ASTM 

D4491 

Permittivity 

(sec-1)

ASTM      

D4751        

AOS         (mm)

ASTM 

D4632 

Grab 

Strength 

(lbs) MD

ASTM 

D4632 

Grab 

Strength 

(lbs) TD

ASTM 

D4632 

Grab 

Elongation 

(%) MD

ASTM 

D4632 

Grab 

Elongation 

(%) TD

ASTM 

D4533 
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Tear (lbs) 

MD
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D4533 
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D4833 

Puncture  
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(lbs)

Waste Management of Florida Apopka Fl US

2024837474 8.95 602 1.47 0.150 290 353 98 101 104 123 134
2024837462 8.49 626 1.58 0.150 245 325 88 92 94 115 131
2024837472 8.49 626 1.58 0.150 245 325 88 92 94 115 131
2024890839 8.49 626 1.58 0.150 245 325 88 92 94 115 131
2024890836 8.49 626 1.58 0.150 245 325 88 92 94 115 131
2024890818 8.11 671 1.844 0.150 248 312 85 95 92 120 129

Laboratory Manager



Pressure

(psf) (m²/sec)

10,000 0.10 NET 8.50E-03
500 0.02 Composite 1.42E-02
500 0.02 Composite 8.81E-03

12,000 0.02 Composite 5.15E-03
12,000 0.02 Composite 2.94E-03
12,000 0.02 Composite 1.15E-03

Gradient

Roll No.ASTM D4716

Order Number

CUSTOMER INFORMATION

131516590

WMI Vista Landfill

Apopka FL US

GSE 8.2.4-025  Rev 01 - 02/10

Transmissivity Results

Location

15

1440

(gal/min/ft)
Net/Composite

(min)

6000
14.20
5.56

41.06

Seat Time

24.88 60

60
1440

68.60
42.56

Soil/Geocomposite/Textured HDPE

Boundary

SS Plates

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE
Soil/Geocomposite/Textured HDPE

Transmissivity Report

131516590

Customer Name

Project Name

FS2-300E-08-08-E-00

81336Roll Number

Product Name

Production Date

ROLL IDENTIFICATION

Waste Management of Florida

4/4/2017

GSE Environmental, LLC.



Pressure

(psf) (m²/sec)

500 0.02 Composite 4.40E-03
500 0.02 Composite 4.14E-03

12,000 0.02 Composite 4.37E-03
12,000 0.02 Composite 1.21E-03

Transmissivity Report

131516628

Customer Name

Project Name

FS2-300E-08-08-E-00

81336Roll Number

Product Name

Production Date

ROLL IDENTIFICATION

Waste Management of Florida

4/4/2017

Soil/Geocomposite/Textured HDPE

Boundary

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE
Soil/Geocomposite/Textured HDPE

Seat Time

21.11 60

60
1440

21.26
20.00

GSE 8.2.4-025  Rev 01 - 02/10

Transmissivity Results

Location

1440

(gal/min/ft)
Net/Composite

(min)

5.85

Gradient

Roll No.ASTM D4716

Order Number

CUSTOMER INFORMATION

131516628

WMI Vista Landfill

Apopka FL US

GSE Environmental, LLC.



Pressure

(psf) (m²/sec)

500 0.02 Composite 3.15E-03
500 0.02 Composite 4.37E-03

12,000 0.02 Composite 9.75E-04
12,000 0.02 Composite 4.41E-03

Transmissivity Report

131516666

Customer Name

Project Name

FS2-300E-08-08-E-00

81336Roll Number

Product Name

Production Date

ROLL IDENTIFICATION

Waste Management of Florida

4/4/2017

Soil/Geocomposite/Textured HDPE

Boundary

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE
Soil/Geocomposite/Textured HDPE

Seat Time

4.71 60

60
1440

15.22
21.11

GSE 8.2.4-025  Rev 01 - 02/10

Transmissivity Results

Location

1440

(gal/min/ft)
Net/Composite

(min)

21.30

Gradient

Roll No.ASTM D4716

Order Number

CUSTOMER INFORMATION

131516666

WMI Vista Landfill

Apopka FL US

GSE Environmental, LLC.



Pressure

(psf) (m²/sec)

500 0.02 Composite 1.03E-02
500 0.02 Composite 5.85E-03

12,000 0.02 Composite 3.13E-03
12,000 0.02 Composite 2.23E-03

Transmissivity Report

131516704

Customer Name

Project Name

FS2-300E-08-08-E-00

81336Roll Number

Product Name

Production Date

ROLL IDENTIFICATION

Waste Management of Florida

4/5/2017

Soil/Geocomposite/Textured HDPE

Boundary

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE
Soil/Geocomposite/Textured HDPE

Seat Time

15.12 60

60
1440

49.76
28.26

GSE 8.2.4-025  Rev 01 - 02/10

Transmissivity Results

Location

1440

(gal/min/ft)
Net/Composite

(min)

10.77

Gradient

Roll No.ASTM D4716

Order Number

CUSTOMER INFORMATION

131516704

WMI Vista Landfill

Apopka FL US

GSE Environmental, LLC.



Pressure

(psf) (m²/sec)

500 0.02 Composite 9.55E-03
500 0.02 Composite 4.48E-03

12,000 0.02 Composite 6.33E-03
12,000 0.02 Composite 4.28E-03

131516751

WMI Vista Landfill

Apopka FL US

GSE 8.2.4-025  Rev 01 - 02/10

Transmissivity Results

Location

1440

(gal/min/ft)
Net/Composite

(min)

20.68

Gradient
Seat Time

30.58 60

60
1440

46.14
21.64

Soil/Geocomposite/Textured HDPE

Boundary

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE
Soil/Geocomposite/Textured HDPE

Transmissivity Report

131516751

Customer Name

Project Name

FS2-300E-08-08-E-00

81336Roll Number

Product Name

Production Date

ROLL IDENTIFICATION

Waste Management of Florida

4/6/2017

Roll No.ASTM D4716

Order Number

CUSTOMER INFORMATION

GSE Environmental, LLC.



Pressure

(psf) (m²/sec)

500 0.02 Composite 1.39E-02
500 0.02 Composite 2.70E-03

12,000 0.02 Composite 5.08E-03
12,000 0.02 Composite 4.09E-03

Transmissivity Report

131516778

Customer Name

Project Name

FS2-300E-08-08-E-00

81336Roll Number

Product Name

Production Date

ROLL IDENTIFICATION

Waste Management of Florida

4/6/2017

Soil/Geocomposite/Textured HDPE

Boundary

Soil/Geocomposite/Textured HDPE

Soil/Geocomposite/Textured HDPE
Soil/Geocomposite/Textured HDPE

Seat Time

24.54 60

60
1440

67.15
13.04

GSE 8.2.4-025  Rev 01 - 02/10

Transmissivity Results

Location

1440

(gal/min/ft)
Net/Composite

(min)

19.76

Gradient

Roll No.ASTM D4716

Order Number

CUSTOMER INFORMATION

131516778

WMI Vista Landfill

Apopka FL US

GSE Environmental, LLC.



Order TRI/AUSTIN
Customer 1/100,000 sf
Project Name

Roll# Resin Lot Product Code Mfg Date Length
131516590 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516591 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516592 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516593 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516594 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516595 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516596 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516597 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516598 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516599 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516600 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516601 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516602 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516603-IS CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516604 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516605 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516606 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516607 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516608 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516609 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516610 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516611 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516612 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516613 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516614 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516615 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516616 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516617 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516618 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516619 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516620 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516621 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516622 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516623 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516624 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516625 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516626 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516627 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516628 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516629 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516630 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516631 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516632 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516633 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516634 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516635 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516636 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516637 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170

GSE Roll Allocation
SO-081336
Waste Management of Florida

WMI Vista Landfill

 GSE 8.2.4-020 Rev 01 02/10 
Saturday, April 22, 2017 



131516638 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516639 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516640 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516641 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516642 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516643 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516644 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516645 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516646 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516647 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516648 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516649 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516650 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516651 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516652 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516653 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516654 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516655 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516656 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516657 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516658 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516659 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516660 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516661 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516662 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516663 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516664 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516665 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516666 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516667 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516668 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516669 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516670 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516671 CB117B1102 FS2-300E-08-08-E-00 4/4/2017 170
131516672 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516673 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516674 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516675 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516676 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516677 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516678 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516679 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516680 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516681 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516682 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516683 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516684 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516685 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516686 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516687 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516688 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516689 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516690 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516692 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516693 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516694 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516695 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170

 GSE 8.2.4-020 Rev 01 02/10 
Saturday, April 22, 2017 



131516696 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516697 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516698 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516699 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516700 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516701 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516702 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516703 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516704 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516705 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516706 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516707 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516708 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516709 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516710 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516711 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 116
131516719 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516720 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516721 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516722 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516723 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516724 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516725 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516726 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516727 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516728 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516729 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516730 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516731 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516732 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516733 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516734 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516735 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516736 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516737 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516738 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 170
131516739 CB117B1102 FS2-300E-08-08-E-00 4/5/2017 155
131516742 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516743 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516744 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516745 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516746 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516747 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516748 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516749 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516750 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516751 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516752 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516753 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516754 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516755 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516756 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516757 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516758 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516759 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516760 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516761 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
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131516762 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516763 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516764 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516765 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516766 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516767 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516768 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516769 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516770 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516771 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516772 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516773 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516774 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516775 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516776 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516777 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516778 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516779 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516780 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516781 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
131516782 CB117B1102 FS2-300E-08-08-E-00 4/6/2017 170
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Construction Quality Assurance Documentation Report 

Waste Management Vista Landfill,  Cell 5 

CEC Project No. 101.07.41  August 2017 

Conformance Tests 



May 8, 2017 <====Updated with Trans

Mail To: Bill To:

Sheree Grant <= Same (P.O. # 1114007819)

Waste Management, Inc.

email: sgrant@wm.com

email: pwalls@cecenv.com

Dear Ms. Grant:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.

TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Vista Cell 5

TRI Job Reference Number: 28345

Material(s) Tested: Three, GSE FS2-300E-08-08-E-00 Double sided Geocomposite(s)

Test(s) Requested: Transmissivity (ASTM D 4716) - GC

Peel Strength (ASTM D 7005) - GC

Mass/Unit Area (ASTM D 5261) - GT

Grab Tensile (ASTM D 4632) - GT

Trapezoidal Tear (ASTM D 4533) - GT

Apparent Opening Size (ASTM D 4751) - GT

Permittivity (ASTM D 4491) - GT

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

Sincerely,

Mansukh Patel

Laboratory Manager

Geosynthetic Services Division

www.GeosyntheticTesting.com

May 1, 2017

*Signature is on file
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506590

TRI Log #: 28345

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction

Normal Load (psf): 12,000

Hydraulic Gradient: 0.02

12

12

Plate / Protective Layer Soil / DSGC Sample / 60HDMSGM / Plate

Seat Time

(hours)

Volume (cc) 506 505 504

Time (s) 30.38 30.31 30.44

Flow Rate (GPM/ft width) 0.26 0.26 0.26 0.26 0.00

Transmissivity (m^2/s) 2.66E-03 2.66E-03 2.64E-03 2.65E-03 9.33E-06 7.90E-04

Test Temp (C)

Temp. Corr. Factor

Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction

Normal Load (psf): 500

Hydraulic Gradient: 0.02

12

12

Plate / Protective Layer Soil / DSGC Sample / 60HDMSGM / Plate

Seat Time

(hours)

Volume (cc) 737 734 777

Test Length (in)

Test Width (in)

Specimen 1

Test Length (in)

100

21.4

Test Width (in)

Specimen 1

0.972

Time (s) 15.40 15.41 15.46

Flow Rate (GPM/ft width) 0.73 0.73 0.77 0.75 0.02

Transmissivity (m^2/s) 7.59E-03 7.56E-03 7.98E-03 7.71E-03 2.31E-04 9.00E-04

Test Temp (C)

Temp. Corr. Factor

Peel Strength (ASTM D 7005)

A - MD Average Peel Strength (ppi) 3.35 2.44 1.98 4.07 1.40 2.65 1.07 1.0 min

A - MD Average Peel Strength (g/in) 1521 1108 899 1848 636 1202 485

B - MD Average Peel Strength (ppi) 4.78 4.57 2.23 3.34 3.69 3.72 1.03 1.0 min

B - MD Average Peel Strength (g/in) 2170 2075 1012 1516 1675 1690 466

Note: A and B represent a randomly assigned top and bottom of the sample

MD Machine Direction

24

21.6

0.967
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506590

TRI Log #: 28345 GEOTEXTILE - SIDE A

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter Circle - Mass (g) 4.11 4.02 3.43 3.68 3.92 3.83 3.90 3.56 3.71 3.94 3.81 0.21

Mass/Unit Area (oz/sq.yd) 9.56 9.35 7.98 8.56 9.12 8.91 9.07 8.28 8.63 9.16 8.86 0.49 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 240 214 224 203 284 281 244 211 248 279 243 30 200 min

TD - Tensile Strength (lbs) 265 308 342 302 377 322 318 325 370 315 325 33 200 min

MD - Elong. @ Max. Load (%) 93 95 97 82 87 104 99 88 95 89 93 6

TD - Elong. @ Max. Load (%) 97 89 91 91 91 101 78 86 87 80 89 7

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 94 96 91 90 67 85 84 93 89 77 87 9 75 min

TD - Tear Strength (lbs) 120 113 113 125 116 115 105 109 121 113 115 6 75 min

Apparent Opening Size (ASTM D 4751)

Opening Size Diameter (mm) 0.139 0.139 0.128 0.118 0.141 0.133 0.010 0.21 max

Sieve No. 100 100 100 100 100 100

Permittivity (ASTM D 4491,Method C)

Thickness ( mil) 71 66 76 79 81 80 78 79 67 68 75 6

Thickness ( mm) 1.80 1.68 1.93 2.01 2.06 2.03 1.98 2.01 1.70 1.73 1.89 0.15

Permittivity (Sec-1) 1.47 1.59 1.33 1.03 1.35 1.14 0.98 0.95 1.37 1.11 1.23 0.22 0.5 min

Permittivity (GPM/ft2) 110.0 118.9 99.5 77.0 101.0 85.3 73.3 71.1 102.5 83.0 92.2 16.4Permittivity (GPM/ft2) 110.0 118.9 99.5 77.0 101.0 85.3 73.3 71.1 102.5 83.0 92.2 16.4

Flow rate (LPM/m2) 4480 4846 4053 3139 4114 3474 2987 2895 4175 3383 3755 670

Permittivity (cm/sec) 0.265 0.267 0.257 0.207 0.278 0.232 0.194 0.191 0.233 0.192 0.231 0.034

MD Machine Direction TD Transverse Direction
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506590

TRI Log #: 28345 GEOTEXTILE - SIDE B

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter Circle - Mass (g) 3.43 3.97 3.74 3.50 3.48 3.71 3.56 3.60 3.77 3.75 3.65 0.17

Mass/Unit Area (oz/sq.yd) 7.98 9.23 8.70 8.14 8.09 8.63 8.28 8.37 8.77 8.72 8.49 0.39 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 251 327 237 293 271 284 233 287 265 256 270 28 200 min

TD - Tensile Strength (lbs) 305 357 335 410 305 324 386 320 323 340 341 34 200 min

MD - Elong. @ Max. Load (%) 95 109 97 100 89 110 87 99 93 71 95 11

TD - Elong. @ Max. Load (%) 98 89 89 89 86 101 89 88 91 91 91 5

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 91 93 102 88 81 96 76 78 77 98 88 9 75 min

TD - Tear Strength (lbs) 95 132 130 153 137 122 127 142 142 129 131 16 75 min

Apparent Opening Size (ASTM D 4751)

Opening Size Diameter (mm) 0.112 0.146 0.114 0.143 0.125 0.128 0.016 0.21 max

Sieve No. 100 100 100 100 100 100

Permittivity (ASTM D 4491,Method C)

Thickness ( mil) 77 72 78 73 83 80 79 86 87 76 79 5

Thickness ( mm) 1.96 1.83 1.98 1.85 2.11 2.03 2.01 2.18 2.21 1.93 2.01 0.13

Permittivity (Sec-1) 0.88 1.53 0.96 1.53 1.07 1.55 1.12 1.17 1.00 1.36 1.22 0.26 0.5 minPermittivity (Sec-1) 0.88 1.53 0.96 1.53 1.07 1.55 1.12 1.17 1.00 1.36 1.22 0.26 0.5 min

Permittivity (GPM/ft2) 65.8 114.4 71.8 114.4 80.0 115.9 83.8 87.5 74.8 101.7 91.0 19.1

Flow rate (LPM/m2) 2682 4663 2926 4663 3261 4724 3413 3566 3048 4145 3709 778

Permittivity (cm/sec) 0.172 0.280 0.190 0.284 0.226 0.315 0.225 0.256 0.221 0.263 0.243 0.044

MD Machine Direction TD Transverse Direction
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506666

TRI Log #: 28345

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction

Normal Load (psf): 12,000

Hydraulic Gradient: 0.02

12

12

Plate / Protective Layer Soil / DSGC Sample / 60HDMSGM / Plate

Seat Time

(hours)

Volume (cc) 643 647 645

Time (s) 40.44 40.53 40.59

Flow Rate (GPM/ft width) 0.25 0.25 0.25 0.25 0.00

Transmissivity (m^2/s) 2.55E-03 2.56E-03 2.55E-03 2.55E-03 6.35E-06 7.90E-04

Test Temp (C)

Temp. Corr. Factor

Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction

Normal Load (psf): 500

Hydraulic Gradient: 0.02

12

12

Plate / Protective Layer Soil / DSGC Sample / 60HDMSGM / Plate

Seat Time

(hours)

Volume (cc) 525 531 526

Test Length (in)

Test Length (in)

Test Width (in)

Specimen 1

Test Width (in)

Specimen 1

100

21.2

0.976

Time (s) 15.44 15.43 15.46

Flow Rate (GPM/ft width) 0.52 0.53 0.52 0.52 0.00

Transmissivity (m^2/s) 5.37E-03 5.44E-03 5.37E-03 5.39E-03 3.66E-05 9.00E-04

Test Temp (C)

Temp. Corr. Factor

Peel Strength (ASTM D 7005)

A - MD Average Peel Strength (ppi) 2.23 3.29 1.37 2.16 1.95 2.20 0.70 1.0 min

A - MD Average Peel Strength (g/in) 1012 1494 622 981 885 999 316

B - MD Average Peel Strength (ppi) 2.63 3.99 2.40 4.75 3.74 3.50 0.98 1.0 min

B - MD Average Peel Strength (g/in) 1194 1811 1090 2157 1698 1590 444

Note: A and B represent a randomly assigned top and bottom of the sample

MD Machine Direction

0.963

24

21.8
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506666

TRI Log #: 28345 GEOTEXTILE - SIDE A

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter Circle - Mass (g) 4.30 3.58 3.06 3.79 3.44 3.50 4.04 3.07 3.95 4.01 3.67 0.42

Mass/Unit Area (oz/sq.yd) 10.00 8.33 7.12 8.82 8.00 8.14 9.40 7.14 9.19 9.33 8.55 0.97 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 231 189 286 267 281 340 298 208 271 262 263 44 200 min

TD - Tensile Strength (lbs) 389 306 288 383 331 351 348 292 353 329 337 35 200 min

MD - Elong. @ Max. Load (%) 117 89 85 101 86 91 99 91 105 105 97 10

TD - Elong. @ Max. Load (%) 113 89 98 105 107 98 89 97 93 95 99 8

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 87 115 85 83 92 100 109 83 94 85 93 11 75 min

TD - Tear Strength (lbs) 117 147 118 147 119 135 117 153 109 133 129 16 75 min

MD Machine Direction TD Transverse Direction

Page 6 of 10



GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506666

TRI Log #: 28345 GEOTEXTILE - SIDE B

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter Circle - Mass (g) 3.33 3.73 4.05 3.68 3.56 3.93 3.70 3.96 3.81 3.65 3.74 0.21

Mass/Unit Area (oz/sq.yd) 7.75 8.68 9.42 8.56 8.28 9.14 8.61 9.21 8.86 8.49 8.70 0.49 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 220 201 305 260 290 300 237 284 307 268 267 37 200 min

TD - Tensile Strength (lbs) 290 310 412 397 307 266 325 389 392 306 339 53 200 min

MD - Elong. @ Max. Load (%) 85 87 107 100 87 107 95 111 111 99 99 10

TD - Elong. @ Max. Load (%) 107 88 98 103 94 91 96 94 102 108 98 7

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 98 108 87 85 90 86 92 89 95 89 92 7 75 min

TD - Tear Strength (lbs) 137 128 113 128 122 125 145 132 130 100 126 13 75 min

MD Machine Direction TD Transverse Direction
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506751

TRI Log #: 28345

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction

Normal Load (psf): 12,000

Hydraulic Gradient: 0.02

12

12

Plate / Protective Layer Soil / DSGC Sample / 60HDMSGM / Plate

Seat Time

(hours)

Volume (cc) 570 577 575

Time (s) 60.39 60.40 60.44

Flow Rate (GPM/ft width) 0.15 0.15 0.15 0.15 0.00

Transmissivity (m^2/s) 1.51E-03 1.53E-03 1.52E-03 1.52E-03 9.28E-06 7.90E-04

Test Temp (C)

Temp. Corr. Factor

Hydraulic Transmissivity (ASTM D 4716)

Direction Tested: Machine Direction

Normal Load (psf): 500

Hydraulic Gradient: 0.02

12

12

Plate / Protective Layer Soil / DSGC Sample / 60HDMSGM / Plate

Seat Time

(hours)

Volume (cc) 530 531 530

Test Length (in)

Test Width (in)

Specimen 1

0.974

Test Length (in)

Test Width (in)

Specimen 1

100

21.3

Time (s) 15.41 15.47 15.51

Flow Rate (GPM/ft width) 0.53 0.53 0.53 0.53 0.00

Transmissivity (m^2/s) 5.47E-03 5.46E-03 5.44E-03 5.46E-03 1.81E-05 9.00E-04

Test Temp (C)

Temp. Corr. Factor

Peel Strength (ASTM D 7005)

A - MD Average Peel Strength (ppi) 1.65 1.57 1.38 0.67 0.74 1.20 0.46 1.0 min

A - MD Average Peel Strength (g/in) 749 713 627 305 337 546 211

B - MD Average Peel Strength (ppi) 6.44 2.55 3.71 1.08 3.10 3.38 1.97 1.0 min

B - MD Average Peel Strength (g/in) 2924 1158 1684 490 1407 1533 895

Note: A and B represent a randomly assigned top and bottom of the sample

MD Machine Direction

24

21.5

0.970
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506751

TRI Log #: 28345 GEOTEXTILE - SIDE A

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter Circle - Mass (g) 3.61 3.38 4.24 3.98 3.68 3.58 3.26 3.46 3.66 3.57 3.64 0.29

Mass/Unit Area (oz/sq.yd) 8.40 7.86 9.86 9.26 8.56 8.33 7.58 8.05 8.51 8.30 8.47 0.66 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 294 262 237 243 222 270 278 290 264 211 257 28 200 min

TD - Tensile Strength (lbs) 364 341 353 361 294 343 331 396 371 357 351 27 200 min

MD - Elong. @ Max. Load (%) 108 94 91 106 87 91 93 107 95 85 96 8

TD - Elong. @ Max. Load (%) 101 92 91 91 97 93 87 93 85 104 93 6

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 102 107 82 79 96 93 114 89 92 88 94 11 75 min

TD - Tear Strength (lbs) 138 113 126 111 105 148 114 125 139 123 124 14 75 min

MD Machine Direction TD Transverse Direction
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GEOCOMPOSITE TEST RESULTS

TRI Client: Waste Management, Inc.

Project: Vista Cell 5

Material: GSE FS2-300E-08-08-E-00 Double sided Geocomposite

Sample Identification: 131506751

TRI Log #: 28345 GEOTEXTILE - SIDE B

STD. PROJ.

PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10

Mass/Unit Area (ASTM D 5261)

5" diameter Circle - Mass (g) 3.34 3.54 3.69 3.82 3.39 4.27 3.55 3.74 3.22 3.55 3.61 0.30

Mass/Unit Area (oz/sq.yd) 7.77 8.23 8.58 8.89 7.89 9.93 8.26 8.70 7.49 8.26 8.40 0.69 8 min

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 301 257 233 232 261 249 274 248 264 284 260 22 200 min

TD - Tensile Strength (lbs) 344 393 349 336 294 317 384 367 377 356 352 31 200 min

MD - Elong. @ Max. Load (%) 111 94 98 92 105 89 105 101 103 105 100 7

TD - Elong. @ Max. Load (%) 94 97 93 104 109 89 100 95 93 107 98 7

Trapezoidal Tear (ASTM D 4533)

MD - Tear Strength (lbs) 101 76 65 80 81 92 68 86 89 87 82 11 75 min

TD - Tear Strength (lbs) 144 126 121 97 151 128 121 122 120 129 126 15 75 min

MD Machine Direction TD Transverse Direction
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Construction Quality Assurance Documentation Report 

Waste Management Vista Landfill,  Cell 5 

CEC Project No. 101.07.41  August 2017 

B.5 INTERFACE FRICTION TESTING 



Client: TRI Log #:

Project:

Note - Large Displacement Values Reported for 3.0 inches of Displacement

% pcf

Shear Stress

Secant Angle

Upper Box
Protective Cover Sand

[Tamp in Place]

Floating

GSE FS2-300E-12-12 DSGC 

(131516603)

Agru MSGM 60 mil HD (G17D001229)

[Shiny to Structural Fill]

Lower Box
Structural Fill

3

12

122

4,983

30.6 22.6

Multi-Layered Interface Friction Test (ASTM D5321 Modified)

Waste Management, Inc. 26918-1

Vista Landfill Cell 5 Jeffrey  A. Kuhn, Ph.D., P.E., 5/9/2017

Analysis & Quality Review/Date

-Specimen No. 1 2

2,000 7,000 12,000

Protective Cover Sand vs. GSE FS2-300E-12-12 DSGC (131516603) vs.

Agru MSGM 60 mil HD (G17D001229) vs. Structural Fill

Test Notes

Mohr-Coulomb 

Parameters

psf

Test Results, Linear Regression

23.9

3,098

12.8

2,715

psf

deg.

psf

deg.

Asperity Height, Avg. of 5 Meas. mils 32 33 34

Minimum 

Secant Angle
Degrees 22.6 12.8

Test Conditions

Large 

Displacement

Degrees

psf

Peak

Friction Angle

Y-intercept

or Adhesion

21.7 9.7

600 1,068

w = 17.9 gd = 106.1
Wet - Loading applied and Interface 

flooded for a minimum of 15 minutes 

prior to shear.

Conditioning

Shearing Rate inches/minute 0.04

12

75

4,142

Shearing occurred at the protective cover sand to DSGC under normal stresses of 2,000 and 7,000 

psf. Shearing occurred at the GM to DSGC under a normal stress of 12,000 psf.

Normal Stress

Bearing Slide Resistance

Box Edge Dimension in

998
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27

1,013

26.9
Peak
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Shear Stress
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Client: TRI Log #:

Project:

Note - Large Displacement Values Reported for 3.0 inches of Displacement

% pcf

Shear Stress

Secant Angle

Shearing Rate inches/minute 0.04

Test Notes
Shearing occurred at the cover sand to double sided geocomposite interface under a normal 

stresses of 100 psf. Shearing occurred at the structural fill to GM interfaces under normal stresses 

of 300 and 500 psf..

Upper Box
Protective Cover Sand

[Tamp in Place]

Floating

GSE FS2-300E-12-12 DSGC 

(131516603)

Agru MSGM 60 mil HD (G17D001229)

[Shiny to Structural Fill]

Lower Box
Structural Fill

w = 17.9 gd = 106.1

3

12

13

386

34.8 37.7

Multi-Layered Interface Friction Test (ASTM D5321 Modified)

Waste Management, Inc. 26918-2

Vista Landfill Cell 5 Jeffrey  A. Kuhn, Ph.D., P.E., 5/11/2017

Analysis & Quality Review/Date

-Specimen No. 1 2

100 300 500

Protective Cover Sand vs. GSE FS2-300E-12-12 DSGC (131516603) vs.

Agru MSGM 60 mil HD (G17D001229) vs. Structural Fill

Mohr-Coulomb 

Parameters

psf

Test Results, Linear Regression

32.7

193

37.1

378

psf

deg.

psf

deg.

Asperity Height, Avg. of 5 Meas. mils 34 33 33

Minimum 

Secant Angle
Degrees 34.8 32.7

Test Conditions

Large 

Displacement

Degrees

psf

Peak

Friction Angle

Y-intercept

or Adhesion

34.4 33.7

30 28

12

11

208

Conditioning

Wet - Loading applied and Interface 

flooded for a minimum of 15 minutes 

prior to shear.

Normal Stress

Bearing Slide Resistance

Box Edge Dimension in

112

12

9

112

48.3
Peak

Large 

Displacement 

Shear Stress

Secant Angle 48.2

lbs
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Date: 2017-05-20

Mail To: Bill To:
Sheree Grant
Waste Management Inc

, ,

Waste Management Inc

e-mail:
sgrant@wm.com pwalls@cecenv.com

Dear Ms. Grant,

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: Vista Landfill

TRI Job Reference Number: 29011

Material(s) Tested: (42) 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
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-1 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 118 121 120 120 119 120
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) 120 126 131 118 141 127
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) 174 174 173 173 165 172
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-2 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 122 127 125 129 128 126
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) 135 142 135 147 137 139
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) 172 173 174 168 172 172
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-3 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 121 127 122 122 121 123
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) 127 128 128 127 129 128
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) 173 176 174 173 172 174
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-4 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 132 124 127 131 123 127
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) 147 146 145 147 144 146
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) 173 175 174 174 173 174
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-5 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 124 126 125 125 124 125
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) 122 127 128 128 134 128
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) 177 179 179 180 180 179
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-6 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 129 130 126 128 127 128
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) 146 146 148 142 139 144
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) 172 175 174 173 172 173
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-7 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 119 127 121 120 123 122
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) 120 125 120 124 134 125
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) 171 177 176 176 173 175
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-8 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 124 120 120 117 117 120
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) 116 115 112 117 114 115
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

Shear Shear

Shear Strength (ppi) 176 179 178 177 177 177
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-9 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 116 123 120 120 124 121
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) 110 112 113 139 125 120
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) 177 178 177 177 177 177
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-10 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 111 113 112 113 113 112
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) 119 120 123 118 129 122
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) 170 173 172 172 171 172
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-11 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 140 150 144 121 143 140
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) 158 156 155 156 143 154
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) 170 172 170 170 168 170
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-12 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 116 118 127 119 126 121
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) 143 141 137 144 142 141
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) 161 163 163 161 162 162
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-13 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 136 112 135 117 137 127
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) 134 128 126 136 127 130
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) 169 175 174 175 174 173
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-14 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 129 124 122 120 120 123
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) 131 145 142 136 124 136
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) 180 183 179 181 182 181
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-15 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 134 139 123 124 127 129
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) 132 135 127 139 126 132
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) 179 179 177 177 179 178
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-16 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 118 120 113 117 113 116
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) 112 121 112 117 115 115
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

Shear Shear

Shear Strength (ppi) 166 170 166 166 168 167
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-17 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 114 115 116 113 122 116
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) 121 147 146 147 143 141
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) 164 167 169 168 167 167
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-18 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 119 121 111 122 115 118
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) 120 143 116 120 131 126
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) 166 171 172 166 171 169
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-19 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 121 126 127 121 138 127
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) 149 125 150 151 144 144
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) 164 169 174 173 166 169
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-20 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 123 126 120 124 127 124
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) 137 138 140 132 136 137
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) 166 172 169 171 168 169
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Page: 11 of 22



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-21 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 112 121 111 124 111 116
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) 109 110 111 110 112 110
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) 170 171 171 171 172 171
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-22 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 120 121 123 124 121 122
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) 128 129 126 125 127 127
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) 173 175 173 172 172 173
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Page: 12 of 22



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-23 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 113 110 112 113 112 112
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) 109 129 135 123 145 128
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) 169 174 172 172 171 172
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-24 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 117 117 123 113 119 118
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) 140 124 117 146 120 129
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) 174 179 172 176 174 175
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-25 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 147 147 145 138 128 141
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) 114 121 121 118 118 118
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) 172 176 174 175 176 175
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-26 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 120 143 116 143 114 127
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) 120 143 124 113 118 124
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) 170 172 169 171 170 170
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-27 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 119 141 115 118 143 127
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) 117 121 122 125 118 121
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) 175 172 171 172 173 173
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-28 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 133 135 133 137 126 133
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) 120 131 121 130 122 125
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) 169 172 170 169 170 170
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-29 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 117 117 118 118 118 118
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) 131 114 113 123 123 121
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) 179 176 181 175 183 179
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-30 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 125 129 123 132 121 126
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) 114 140 112 139 110 123
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) 175 176 176 175 177 176
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-31 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 115 117 115 116 118 116
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) 112 110 109 112 111 111
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

Shear Shear

Shear Strength (ppi) 170 172 172 170 171 171
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-32 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 118 140 130 124 113 125
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) 138 138 139 112 134 132
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) 174 176 174 175 173 174
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-33 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 135 145 132 146 135 139
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) 117 116 122 114 127 119
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) 175 177 175 175 176 176
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-34 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 130 121 118 124 131 125
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) 136 153 132 144 133 140
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) 176 175 176 173 176 175
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-35 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 128 119 126 122 124 124
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) 115 116 113 115 116 115
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

Shear Shear

Shear Strength (ppi) 170 175 171 172 175 173
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-36 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 131 126 121 121 132 126
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) 151 145 149 150 152 149
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) 175 178 175 176 175 176
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-37 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 159 133 151 141 162 149
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) 117 119 116 121 119 118
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) 175 179 174 177 174 176
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-38 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 136 131 141 139 138 137
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) 130 137 132 130 136 133
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) 147 152 149 151 147 149
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-39 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 139 123 120 126 113 124
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) 147 135 121 116 116 127
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) 152 154 152 153 153 153
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-40 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 130 132 134 134 141 134
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) 151 150 152 149 150 150
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) 154 156 154 157 155 155
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29011

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-41 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 113 118 113 119 114 115
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) 149 149 151 152 157 152
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) 168 168 172 167 173 170
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-42 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 132 131 130 125 123 128
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) 134 132 131 140 135 134
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) 162 171 165 168 166 166
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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Date: 2017-05-23

Mail To: Bill To:
Sheree Grant
Waste Management Inc

, ,

Waste Management Inc

e-mail:
sgrant@wm.com pwalls@cecenv.com

Dear Ms. Grant,

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: Vista Landfill

TRI Job Reference Number: 29058

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,

Patricia Zabaleta
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29058

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-43 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 122 133 133 125 130 129
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) 144 149 137 144 145 144
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) 174 177 177 177 173 176
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-44 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 121 116 113 127 133 122
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) 122 126 134 123 126 126
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) 163 164 164 165 166 164
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29058

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-45 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 121 123 122 123 121 122
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) 115 122 115 119 116 117
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) 170 172 169 168 171 170
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-46 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 132 135 136 133 141 135
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) 130 135 140 145 137 137
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) 146 151 151 147 148 149
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Waste Management Inc

Project: Vista Landfill

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 29058

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DS-47 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 151 150 151 149 147 150
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) 155 156 154 155 151 154
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) 153 159 154 154 154 155
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-48 | Weld: Heat Fusion
Side: A Peel A

Peel Strength (ppi) 150 156 152 152 154 153
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) 147 153 150 157 153 152
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) 161 164 163 163 163 163
Shear Elongation @ Break (%) >50 >50 >50 >50 >50
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Waste Management Vista Landfill,  Cell 5 
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CEC 



Carlson Environmental Consultants, PC

 
305 South Main Street 

Monroe, NC 28112 

704-283-9765 
704-283-9755 fax 

 

1 
 

SETH A. NUNES, P.E. 
 

Employment 

Principal at Carlson Environmental Consultants, PC (CEC).  CEC is an environmental 
consulting firm that specializes in engineering and construction services to the solid waste 
industry in the southeastern United States. 

Education 

B.S. – Civil Engineering, University of Massachusetts- Dartmouth 
 

Professional Registrations 

Registered Professional Engineer in Florida and Texas. 
 
Professional Experience 

Mr. Nunes has over eleven (11) years of experience in solid waste engineering projects 
involving solid waste permit applications, expansions, modifications and registrations for 
landfills, transfer stations, and drop-off centers.  Recently his project experience was 
expanded into LFG system design, construction, air permitting, construction management, 
LFG emissions control/compliance, LFG migration/odor control, and LFG 
utilization/recovery.  His project experience includes sites in Texas, Oklahoma, Florida, 
Louisiana, North Carolina, South Carolina, Virginia, Georgia, and Alabama.  

Selected project experience includes the following: 

Waste Management, North Manatee Landfill Cell 2 Construction Quality Assurance -  
Duette, Florida -  Project manager and certifying engineer for a cell construction project.  
Provided CQA services and prepared the submittal of the documentation report to the state 
for review and acceptance.  

Waste Management, Vista Landfill Cell 3 Construction Quality Assurance - Apopka, 
Florida - Project manager and certifying engineer for a cell construction project.  Provided 
CQA services and prepared the submittal of the documentation report to the state for review 
and acceptance. 

Naples Landfill – Collier County, Florida - Comprehensive landfill gas consulting services 
for the Landfill Gas-To-Energy (LFGTE) facility. The LFGTE system currently includes five 
(5) 1.3 Megawatt internal combustion engines coupled to a LFG collection system consisting 
of over 120 wells and other collectors with 2,600 scfm dual stack and 3,000 scfm single stack 
utility flare. Managed and directed LFG System Operations and Maintenance (O&M), 
Quarterly LFG Sampling and Analysis Services, Title V Permitting Compliance, Design 



SETH A. NUNES, P.E. (continued) 
 

2 
 

Facility Grading Plans, Air Construction Permitting and LFG Collection System Upgrades 
(e.g. condensate sumps, interconnection piping, and controls). 

 
Columbus County Landfill – Columbus County, North Carolina – Comprehensive 
landfill gas consulting that includes design build of gas collection system and end use for 
Landfill Gas. Specific task included review and oversight of solid waste permit application, 
air permit, gas system design and design option for Landfill Gas-to Energy (LFGTE) which 
includes design of boiler system for greenhouses. 
Old Brent Road Landfill – City of Forsyth, Georgia – Comprehensive landfill gas consulting 
that includes design build of gas collection system to control landfill gas migration offsite. 
Specific tasks included preliminary master design for landfill gas-to-energy, collection 
system design, blower skid design and oversight for gas system installation. 
 
Monarch Hill – Broward County, Florida – Comprehensive landfill gas engineering 
service for a 400 acre active landfill. Specific tasks involved development of LFG Master 
Plan, which included odor control evaluations, basis of design, air permitting construction 
phasing plan, conceptual system drawings and budgetary cost estimates. Prepared bid 
documents and construction drawings, construction engineering support during installation of 
system, construction management, construction quality assurance (CQA) testing and 
inspection services, and preparation of as-built and certification report. 

 
Okeechobee Landfill – Okeechobee County, Florida – Construction Management services 
for installation of deep injection well for leachate injection at the landfill. Specific tasks 
included forcemain design, budgetary planning, construction engineering support during 
installation of system, construction management and budgetary responsibility.  

 
Gulf Coast Landfill, Lee County – Florida – Closure design and construction management 
services for the 55 acre closure of the landfill. Specific tasks included gas system review and 
design, construction management, leachate generation tracking and modeling. 

 
Okeechobee Landfill – Okeechobee County, Florida – Air permit reporting which 
included NSPS and Title V reporting and data collection.  

 
Medley Landfill – Miami-Dade County, Florida – Comprehensive landfill gas engineering 
service for a 200 acres landfill. Specific tasks involved development of LFG Master Plan, 
which included odor control evaluations, basis of design, air permitting construction phasing 
plan, conceptual system drawings and budgetary cost estimates. Prepared bid documents and 
construction drawings, construction engineering support during installation of system, 
construction management, construction quality assurance (CQA) testing and inspection 
services, and preparation of as-built and certification report. 

 
Naples Landfill – Collier County, Florida – Comprehensive landfill gas engineering 
service for a 100 acre active landfill. Specific tasks involved development of LFG Master 
Plan, which included odor control evaluations, basis of design, air permitting construction 
phasing plan, conceptual system drawings and budgetary cost estimates. Prepared bid 
documents and construction drawings, construction engineering support during installation of 
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system, construction management, construction quality assurance (CQA) testing and 
inspection services, and preparation of as-built and certification report. 

 
King George Landfill – King County, Florida – Comprehensive landfill gas engineering 
service for a 400 acres landfill. Specific tasks involved development of LFG Master Plan, 
which included odor control evaluations, basis of design, air permitting construction phasing 
plan, conceptual system drawings and budgetary cost estimates. Prepared bid documents and 
construction drawings, construction engineering support during installation of system. 

 
Okeechobee Landfill – Okeechobee County, Florida – Assistance with air permitting 
which include Title V and PSD applications. Specific task included preparation of Title V 
permit and preparation of design data (Flares, Engines, Emission Data) for the PSD 
application. 

 
City of San Angelo Landfill – Tom Green County – Texas - Comprehensive landfill gas 
engineering service for a 100 acres landfill. Specific tasks involved development of LFG 
Master Plan, which included odor control evaluations, basis of design, air permitting, 
construction phasing plan, conceptual system drawings and budgetary cost estimates. 
Prepared bid documents and construction drawings, construction engineering support during 
installation of system. 

 
Skyline Landfill – Dallas County – Texas – Landfill Gas engineering services that included 
50 acres expansion of the landfill gas collection system and permitting/siting of LFGTE four 
(4) 1.3 megawatt internal combustion engines. 

 
Lewisville Landfill – Denton County – Texas – Comprehensive engineering services for 
major permit amendment to expand landfill. This projects included various innovative 
designs optimizing base grades through use of waste-as-ballast, alternate liner design 
demonstrations, alternative final cover systems, surface water management techniques,  
landfill layouts and designs, landfill operating plans, surface water management plans, 
leachate and contaminated water plans, liner and final cover quality control plans, and 
closure/post-closure plans. Agency approvals included solid waste permits, water quality 
permits, air quality permits, 404 permits from the Army Corps of Engineers, local 
government approvals, etc 
 
Greenwood Farms Landfill – Smith County – Texas – Comprehensive engineering 
services for major permit amendment to expand landfill. This projects included various 
innovative designs optimizing base grades through use of waste-as-ballast, alternate liner 
design demonstrations, alternative final cover systems, surface water management 
techniques,  landfill layouts and designs, landfill operating plans, surface water management 
plans, landfill gas management plans, leachate and contaminated water plans, liner and final 
cover quality control plans, and closure/post-closure plans. Agency approvals included solid 
waste permits, water quality permits, air quality permits, 404 permits from the Army Corps 
of Engineers, local government approvals, etc. 
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McCarty Road Landfill – Harris County – Texas – Comprehensive engineering services 
for major permit amendment to expand landfill. This projects included various innovative 
designs optimizing base grades through use of waste-as-ballast, alternate liner design 
demonstrations, alternative final cover systems, surface water management techniques,  
landfill layouts and designs, landfill operating plans, surface water management plans, 
landfill gas management plans, odor studies, leachate and contaminated water plans, liner 
and final cover quality control plans, and closure/post-closure plans. Agency approvals 
included solid waste permits, water quality permits, air quality permits, 404 permits from the 
Army Corps of Engineers, local government approvals, etc 

 
Delta Waste Landfill – Harris County – Texas – Comprehensive engineering services for 
major permit amendment to expand landfill. This projects included various innovative 
designs optimizing base grades through use of waste-as-ballast, alternate liner design 
demonstrations, alternative final cover systems, surface water management techniques,  
landfill layouts and designs, landfill operating plans, surface water management plans, 
leachate and contaminated water plans, liner and final cover quality control plans, and 
closure/post-closure plans. Agency approvals included solid waste permits, water quality 
permits, air quality permits, local government approvals, etc. 

 
121 Recycling & Disposal Facility - Denton County – Texas – Include design and 
construction management of 60 acres of cell construction. Specific tasks included soils 
testing, quantity analysis, stockpile management design plan, resident engineering and 
construction management during cell construction, construction quality assurance (CQA) 
testing and inspection services, and preparation and submission of the certification report. 

 
Skyline Landfill – Dallas County – Texas – Design and construction management of 20 
acre cap, 20 acre cell, entrance facilities and perimeter drainage system. Specific tasks 
included solid waste permit modification to change perimeter drainage plan, final grading 
plan, base grades for the landfill. Prepared construction drawings and bid documents, 
resident engineering and construction management during construction, construction quality 
assurance (CQA) testing and inspection services, and preparation and submission of the 
certification report. 

 
Weatherford Landfill – Parker County – Texas – Comprehensive engineering services for 
major permit amendment to expand landfill. This projects included various innovative 
designs optimizing base grades through use of waste-as-ballast, alternate liner design 
demonstrations, alternative final cover systems, surface water management techniques,  
landfill layouts and designs, landfill operating plans, surface water management plans, 
leachate and contaminated water plans, liner and final cover quality control plans, and 
closure/post-closure plans. Agency approvals included solid waste permits, water quality 
permits, air quality permits, local government approvals, etc.  

 
Weatherford Landfill – Parker County – Texas – Design and construction management of 
20 acre cell, entrance facilities, stockpile and perimeter drainage system. Prepared 
construction drawings and bid documents, particulate matter monitoring plan, rock blasting 
plan, waste excavation design, asbestos monitoring plan, resident engineering and 
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construction management during construction, construction quality assurance (CQA) testing 
and inspection services, and preparation and submission of the certification report. 

 
Royal Oaks Landfill – Cherokee County – Texas – Design and construction management 
of 20 acre cell and perimeter drainage system. Specific tasks included solid waste permit 
modification to change perimeter drainage plan, final grading plan, base grades for the 
landfill. Prepared construction drawings and bid documents, resident engineering and 
construction management during construction, construction quality assurance (CQA) testing 
and inspection services, and preparation and submission of the certification report. 

 
Sprint Landfill – Fort Bend County – Texas – Design and construction management of 12 
acre cell and perimeter drainage system. Prepared construction drawings and bid documents, 
resident engineering and construction management during construction, construction quality 
assurance (CQA) testing and inspection services, and preparation and submission of the 
certification report. 
 
 

Professional Memberships 

Solid Waste Association of North America (SWANA) – Florida Chapter 

American Society of Civil Engineers 

 



Carlson Environmental Consultants, PC

 
305 South Main Street 

Monroe, NC 28112 

704-283-9765 

704-283-9755 fax 

 

TOMMY BRADFORD 
 

Employment 

Senior Technician at Carlson Environmental Consultants, PC (CEC).  CEC is an environmental 
consulting firm that specializes in engineering and construction services to the solid waste 
industry in the southeastern United States. 

Training and Certifications 

Certified, DOT Nuclear Moisture/Density Gauge Hazardous Material Transportation 
Course 
Certified, Toxler Nuclear Moisture Density Gauge 
Nuclear Density Gauge Operator Training 
Certified, Geosynthetics Monitor, GeoSyntec Consultants 
OSHA 10-Hour Construction Safety 
HAZWOPER 40-Hour 
DOT Level 1 - Nuclear Density Gauge 
Hearing Protection Training 
Respiratory Protection Training 

HAZWOPER Refresher 8-Hour 
 

Professional Experience 

As an installer, he was personally responsible for the installation of more than 10 million 
square feet of geosynthetics and after entering the CQA side of the industry in 1987, Mr. 
Bradford has provided CQA monitoring services for over 20 years of experience on more than 
35 million square feet of geomembranes.  Specifically, Mr. Bradford has considerable 
experience in the provision of CQA services for the installation of high-density polyethylene 
(HDPE), chlorosulfonated geomembranes, low-permeability soil liners, and landfill gas system 
construction projects.  In addition, Mr. Bradford has significant experience with the installation 
of geonets, geotextiles, geocomposites, and geosynthetic clay liners.  

Mr. Bradford's areas of expertise include construction quality assurance, project management, 
nondestructive and destructive testing, geosynthetics consulting, and erosion control.  

A few select project experiences have been provided below: 

WCA Desoto CD&D Landfill, Arcadia, Florida.  Performing construction quality assurance 
for all soil components and stormwater structures for the cell construction and final cover 
construction projects at this landfill.  Assisted in the preparation of both CQA documentation 
reports for both of projects. 
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Waste Management, Vista Landfill, Apopka, Florida.  Performed CQA monitoring and 
documenting duties for the installation of a 7.6-acre cell for a landfill.   Worked with the 
Contractor to assure proper installation and conditioning for the liner materials both soils and 
geosynthetics.  He oversaw the installation for the protective cover and the leachate collection 
system of the cell.  Assisted in preparation of the Construction Documentation Report. 

Dow Chemical USA, Hazardous Waste Landfill, Salzburg Landfill, Midland, Michigan.  
Field monitor for 165,000 square feet of 100 mil thick HDPE geomembrane. Provided CQA of 
geomembranes, genets, geotextiles, and HDPE pipes for the double-lined facility.  

Waste Management of North America, Inc., Municipal Solid Waste Landfill, Turnkey 
Landfill of Rochester, Rochester, New Hampshire.   Site CQA manager for a single liner 
composed of 550,000 square feet of 60 mil thick HDPE geomembrane. Provided CQA of 
geomembranes, geonets, and geotextiles.  

Waste Management of North America, Municipal Solid Waste Landfill, United Sanitation 
Sanitary Landfill, Medley, Florida.  Site CQA manager for a single liner composed of 
330,000 square feet of 60 mil thick HDPE geomembrane. Provided CQA of geomembranes.  

Waste Management of North America, Municipal Solid Waste Landfill, Central Disposal 
Sanitary Landfill, Pompano Beach, Florida.  Site CQA manager for a single liner composed 
of 1,227,602 square feet of 60 mil thick HDPE geomembrane. Provided CQA of 
geomembranes.  

Waste Management of North America, Municipal Solid Waste Landfill, Hughes IV 
landfill facility, G.R.O.W.S., Inc. Landfill, Morrisville, Pennsylvania.  CQA site manager 
for a double liner of 322,350 square feet of 60 mil thick HDPE geomembrane. Provided CQA 
of soils for general earthworks, drainage layers, and low permeability soil liners. Provided 
CQA of manholes, piping, and other appurtenances associated with the LCRS and LDCRS. 
Provided CQA of geomembranes, geotextiles, and geonets.  

Waste Management of North America, Inc., Municipal Solid Waste Landfill Berm Liner, 
Southeast Hillsborough Sanitary Landfill, Picnic, Florida.  CQA site manager for a single 
liner composed of 75,000 square feet of 30 mil thick chlorosulfonated polyethylene (CSPE) 
geomembrane. Provided CQA of geomembranes.  

Solid Waste Authority of Palm Beach County, Municipal Solid Waste Landfill, Palm 
Beach County, Florida.  Field superintendent for a double liner composed of 450,000 square 
feet of 60 mil thick HDPE primary and secondary geomembrane for a Class 1 landfill, Cell 1 of 
a solid waste incinerator ash landfill. Provided CQA of soils, geomembranes, geotextiles, and 
HDPE pipes. 

Solid Waste Authority of Palm Beach County, Municipal Solid Waste Landfill, Palm 
Beach County, Florida.  Field superintendent for a double liner composed of 450,000 square 
feet of 60 mil thick HDPE primary and secondary geomembrane for a Class 1 landfill, Cell 2 of 
a solid waste incinerator ash landfill. Provided CQA of soils, geomembranes, geotextiles, and 
HDPE pipes. 

Waste Management of North America, Inc., Municipal Solid Waste Landfill, Turnkey 
Landfill of Rochester, Rochester, New Hampshire.  Field superintendent for a double liner 
composed of 2,700,000 square feet of 60 mil thick HDPE geomembrane. Provided CQA of 
geomembranes, geonets, geotextiles, and bentonite-enriched clay liner.  
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Waste Management, Inc. of Florida, Municipal Solid Waste Landfill, United Sanitation 
Landfill, Cell 2, Medley, Florida.  Field superintendent for a double liner composed of 
1,100,000 square feet of 60 mil thick smooth and textured HDPE geomembranes. Provided 
CQA of geomembranes, geonets, geocomposites, geotextiles, and protective cover soil 
placement.  

Waste Management of North America, Inc., Municipal Solid Waste Landfill, United 
Sanitation Sanitary Landfill, Medley Florida.  Field superintendent for modifications and 
repairs of HDPE geomembrane. Placement of sand drainage layer. Provided CQA of 
modifications, repairs, and sand placement for a single liner membrane. 

Waste Management of North America, Inc., Municipal Solid Waste Landfill, Pottstown, 
Pennsylvania.  Field superintendent during installation of 609,840 square feet of 60 mil thick 
HDPE geomembrane. Provided CQA of geomembranes, geonets, geotextiles, geosynthetic clay 
liner and soils. Double liner.  

Waste Management of North America, Inc., Municipal Solid Waste Landfill, United 
Sanitation Sanitary Landfill, Medley, Florida.  Field superintendent during installation of 
228,280 square feet of 60 mil thick smooth HDPE geomembrane and 539,715 square feet of 60 
mil thick textured HDPE geomembrane. Provided CQA of geomembranes, geonets, 
geocomposites, and geotextiles. Double liner.  

Waste Management, Inc. of Florida, Municipal Solid Waste Landfill, Central Disposal 
Sanitary Landfill, Pompano Beach, Florida.  Field superintendent during installation of 
929,413 square feet of 60 mil thick smooth and textured HDPE geomembrane. Provided CQA 
of geomembranes, geonets, geotextiles, and geosynthetic clay liner. Double liner.  

Waste Management, Inc. of Florida, Municipal Solid Waste Landfill, United Sanitation 
Landfill, Cells 2 and 3, Medley, Florida.  Field superintendent during installation of 
1,100,000 square feet of 60 mil thick smooth and textured HDPE geomembranes. Provided 
CQA of geomembranes, geonets, geocomposites, geotextiles, and protective cover soil 
placement. Double liner.  

Waste Management, Inc. of Florida, Municipal Solid Waste Landfill, Rosemary Hill 
Sanitary Landfill, Jacksonville, Florida.  Field superintendent during installation of 269,966 
square feet of 60 mil thick HDPE geomembrane. Provided CQA of geomembranes and 
geotextiles. Single liner.  

Montana Power Corporation, Brine Water Storage Impoundment, Colstrip Facility, 
STEP Project, Colstrip, Montana.  Field superintendent during evaluation of HDPE 
geomembrane failure. Provided CQA of geomembranes. Single liner.  

Metro-Dade County, Municipal Solid Waste Landfill, North Dade Sanitary Landfill, 
Miami, Florida.  Field superintendent during installation of 3.5 million square feet of 60 mil 
thick smooth HDPE geomembrane. Provided CQA of geomembranes, geonets and geotextiles. 
Double liner.  

Waste Management, Inc. of Florida, Municipal Solid Waste Landfill, Trail Ridge 
Sanitary Landfill, Jacksonville, Florida.  Field superintendent during installation of 1 million 
square feet of 60 mil thick single-liner HDPE geomembrane. Provided CQA of geomembranes, 
geonets, and geotextiles.  
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Montana Power Corporation, Brine Water Storage Impoundment, Colstrip Facility, 
STEP Project, Colstrip, Montana.  Field superintendent during repair of a single-liner HDPE 
geomembrane. Provided CQA of geomembranes.  

Waste Management of New Hampshire, Inc., Municipal Solid Waste Landfill, Turnkey 
Landfill of Rochester, Rochester, New Hampshire.  Site superintendent during installation of 
1,100,000 square feet of 60 mil thick smooth HDPE geomembranes. Provided CQA of 
geomembranes, geonets, geotextiles, and geosynthetic clay liners. Double liner system.  

Waste Management, Inc. of Florida, Municipal Solid Waste Landfill, Central Sanitary 
Landfill, Phase 4, Pompano Beach, Florida.   Site CQA manager during installation of 
1,700,000 square feet of smooth and textured HDPE geomembranes. Provided CQA of 
geomembranes, geocomposites, geotextiles, low-permeability soil liner, and sand cover. Single 
liner system.  

Waste Management, Inc. of Florida, Ash Monofill, Central Sanitary Landfill, Stage 3, 
Pompano Beach, Florida.   Site CQA manager during installation of 600,000 square feet of 
smooth and textured HDPE geomembranes. Provided CQA of geomembranes, geosynthetic 
clay liners, geocomposites, geonets, geotextiles, low-permeability soil liner, sank blanket, and 
tire chips. Double liner system.  

Waste Management of Kentucky, Inc., Municipal Solid Waste Landfill, Blue Ridge 
Recycling and Disposal Facility, near Richmond, Kentucky.   Site CQA manager during 
installation of a berm consisting of structural fill.  

Waste Management of Mississippi, Inc., Municipal Solid Waste Landfill, Pine Ridge 
Sanitary Landfill and Recycling Center, Near Meridian, Mississippi.  Site CQA manager 
during installation of 350,000 square feet of low-permeability soil liner, 60 mil thick HDPE 
geomembrane, leachate collection system and sand cover.  

Waste Management of Wisconsin, Inc., Municipal Solid Waste Landfill, Orchard Ridge 
Recycling and Disposal Facility, Near Menomonce Falls, Wisconsin.   Lead CQA technician 
during installation of 424,000 square feet of 60 mil thick HDPE geomembrane, and geotextile.  

Waste Management, Inc. of Michigan, Municipal Solid Waste Landfill, Westside RDF 
Sanitary Landfill, Three Rivers Michigan.  Lead CQA technician during installation of 
300,000 square feet of 60 mil thick geomembrane, (double liner), geosynthetic clay liner, 
geonet, geotextiles and leachate collection system.  

Waste Management, Inc. of Michigan, Municipal Solid Waste Landfill, Autumn Hills 
RDF, Zeeland, Michigan.  Lead CQA technician during installation of 148,000 square feet of 
5 ft thick clay liner, 60 mil thick geomembrane, leachate collection system and sand cover.  

Live Oak Landfill & Recycling Center, CQA Services, Dekalb County, Conley, Georgia. 
CQA technician during construction of the 5-acre connecting cell, which required 1) 
verification of subgrade elevations and condition; 2) installation of compacted cohesive soil 
fill; 3) installation of 60 mil HDPE secondary liner, geonet, geotextile, geosynthetic clay liner 
and 60 mil HDPE primary liner 4) installation of 2-foot-thick granular drainage layer/protective 
soil.  

Live Oak Landfill & Recycling Center, Cell 1 CQA - Southern Expansion, Dekalb 
County, Conley, Georgia.  Lead CQA technician during construction of a 16-acre composite 
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dual geomembrane liner system, which included construction of 1.4 million square feet of 60 
mil smooth HDPE that included 700,000 square feet of geonet, Trevira geotextile and Bentofix 
geosynthetic clay liner.  

Central Disposal Landfill & Recycling Center, CQA Services for 7.5-acre Cap, Broward 
County, Pompano Beach, Florida.  Lead CQA technician providing field services associated 
with the construction of the 7.5-acre cap.  

Gulf Coast Landfill & Recycling Center, Leachate Evaporation Pond CQA, Fort Meyers, 
Florida.  CQA manager at the site. Set up the field office and conducted preconstruction soil 
sampling and sampling of the geosynthetic material as it arrived on site for conformance 
testing. The services of a geotechnical and geosynthetic laboratory were subcontracted for the 
testing of the soil and geosynthetic materials. 

Springhill Regional Sanitary Landfill, Cell 1 Expansion, Graceville, Florida.  Lead CQA 
technician during construction of the 11-acre cell, which consisted of: 1) verifying subgrade 
elevations and condition; 2) installing compacted subbase soil fill; 3) installing 60 mil HDPE 
secondary liner, geonet, geotextile, geosynthetic clay liner and 60 mil HDPE primary liner 4) 
installing geonet and geotextile; and 5) installing 2-foot-thick granular drainage layer/protective 
soil.  

Iris Glen Environmental Center, Cell 4 Construction, Johnson City, Tennessee.  Lead 
CQA technician during construction of the 12-acre cell, which consisted of: 1) verifying 
subgrade elevations and condition; 2) installing compacted subbase soil fill; 3) installation of 
2’0” aggregate underdrain layer 4) installation of 2’0” compacted soil liner; 4) installing 60 mil 
HDPE geomembrane, geotextile geocomposite, and a 2-foot-thick granular drainage 
layer/protective soil cover.  

Prairie Bluff Landfill, Houston, Mississippi.  Lead CQA technician during construction of 
the 14.5-acre cell, which consisted of: 1) verifying subgrade elevations and condition; 2) 
installing compacted subbase soil fill; 3) installation of 2-foot compacted soil liner; 4) installing 
60 mil HDPE geomembrane, and a 2-foot-thick granular drainage layer/protective soil cover.  

Turnkey Landfill, Phase 4 Cell Construction, Rochester, New Hampshire.  Construction 
manager for construction of the 14-acre cell, which consisted of: 1) verifying subgrade 
elevations and condition; 2) installing compacted subbase soil fill; 3) installation of 2-foot 
compacted soil liner; 4) installing 60 mil HDPE geomembrane, and a 2-foot-thick granular 
drainage layer/protective soil cover.  

Turnkey Landfill, Final Landfill Closure/Cap Construction, Rochester, New Hampshire.   
Construction manager for construction of the 8-acre cap. This construction consisted of: 1) 
verifying elevations and condition of surface to receive geosynthetic liner; 2) installing 40 mil 
textured HDPE geomembrane, 3) installing geonet/geotextile geocomposite 4) installation of an 
18" thick granular drainage layer and 4” topsoil layer to support vegetation.  

US Department of Energy, Hanford Site Landfill Cell Construction, Hanford, 
Washington.  Construction monitor for construction of the 24-acre cell, which consisted of 1) 
verifying subgrade elevations and condition; 2) installing compacted subbase soil fill; 3) 
installation of 2-foot compacted soil liner; 4) installing a 60-mil HDPE geomembrane, 5) 
installation of a geosynthetic drainage net geocomposite and a 2-foot-thick granular drainage 
layer/protective soil cover.  
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Pine Ridge Landfill Cell Construction, Meridian, Mississippi.  Construction monitor for 
construction of the 6-acre cell, which consisted of: 1) verifying subgrade elevations and 
condition; 2) installing compacted subbase soil fill; 3) installation of 2-foot compacted soil 
liner; 4) installing 60 mil HDPE geomembrane, and a 2-foot-thick granular drainage 
layer/protective soil cover.  

Duane County Landfill, Madison, Wisconsin.  Construction monitor for construction of the 
10-acre cell, which consisted of: 1) verifying subgrade elevations and condition; 2) installing 
compacted subbase soil fill; 3) installation of 2’0 compacted soil liner; 4) installing 60 mil 
HDPE geomembrane, and a 2-foot-thick granular drainage layer/protective soil cover.  

Chemical Waste Management, Cell Construction, Ft. Wayne, Indiana.  Construction 
monitor for construction of the 8-acre cell, which consisted of: 1) verifying subgrade elevations 
and condition; 2) installing compacted subbase soil fill; 3) installation of a 2-foot compacted 
soil liner; 4) installing 60 mil HDPE geomembrane, and a 2-foot-thick granular drainage 
layer/protective soil cover.  
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Projects Superintendent 

Mohammed Malimar 

Mohammed has 23 years of experience in the supervision of the installation 
and seaming of a variety of synthetic liners and components in a wide range 
of industry applications. He has extensive experience in the on site 
supervision of safety, quality control, and all required documentation. In 
addition to his supervisory experience Mohammed also has actual hands on 
installation experience which far exceed all of the requirements to be 
qualified as a Leadman, Quality Control Technician and Master Seamer.  As 
the on site ESI Superintendent he is also responsible for the direct, day to 
day, on site safety management of the crew. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Projects Superintendent 

Ali  Malimar 

Ali has 14 years of experience in the supervision of the installation and 
seaming of a variety of synthetic liners and components in a wide range of 
industry applications. He has extensive experience in the on site supervision 
of safety, quality control, and all required documentation. In addition to his 
supervisory experience Ali also has actual hands on installation experience 
which far exceed all of the requirements to be qualified as a Leadman, 
Quality Control Technician and Master Seamer.  As the on site ESI 
Superintendent he is also responsible for the direct, day to day, on site safety 
management of the crew. 
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Geomembrane Welder 

Adersy Fernandez 

Adersy has 10 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Geomembrane Welder qualification 
requires a minimum of one million square feet of actual hands on 
geomembrane welding experience. Adersy is qualified to set-up and operate 
seaming equipment to include the following machines: hot wedge, hot air, 
extrusion, and sewing. He is familiar with all currently utilized welding 
techniques, installation, and safety procedures. 
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Geomembrane Welder 

Anousith Phomphaksavanh 

Anousith has 18 years of experience in installation and seaming of a variety 
of synthetic liners and components. A Geomembrane Welder qualification 
requires a minimum of one million square feet of actual hands on 
geomembrane welding experience. Anousith is qualified to set-up and 
operate seaming equipment to include the following machines: hot wedge, 
hot air, extrusion, and sewing. He is familiar with all currently utilized welding 
techniques, installation, and safety procedures. 
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Geosynthetics 
Installer 

Technician - Installer 
 

Bouapha Keooudone 
Bouapha has 6 months of experience in installation of a variety of 
geosynthetic liners and components. In addition to his deployment duties, he 
is in task training to set-up and operate equipment to include the following 
machines under direct supervision: Vacuum box, hand held hot air, and 
sewing. As part of his ongoing task training he is allowed to operate the 
wedge welder, extrusion welder, and air testing equipment under the direct 
supervision of a ESI Superintendent, Master Seamer, or Quality Control 
Technician. He is familiar with all currently utilized safety procedures. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Bounchan Vongkhamchanh 

Bounchan has 9 years of experience in installation and seaming of a variety 
of synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience. Bounchan is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
                  

     
  
       
 
 

 
 

 



 
 
 
 
 
 
 
 
 
Corporate Office: 
7943 Pecue Lane 
Baton, Rouge, LA 70809 
Phone: 225-291-2700 
Fax: 225-291-2788 
http://www.esiliners.com 
 
Regional Office: 
 
Chapin, SC 
 
Oconomowoc, WI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Geosynthetics 

Installer 

Installer – New Hire  

 

Brian Phommarath 

Brian has 3 months of experience in installation of a variety of geosynthetic 
liners and components. In addition to his deployment duties, he is in task 
training to set-up and operate equipment to include the following machines 
under direct supervision: Vacuum box, hand held hot air, and sewing. As part 
of his ongoing task training he is allowed to operate the wedge welder, 
extrusion welder, and air testing equipment under the direct supervision of a 
ESI Superintendent, Master Seamer, or Quality Control Technician. He is 
familiar with all currently utilized safety procedures. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Geosynthetics 
Installer 

Technician - Installer 
 

Chhunly Phim 
Chhunly has 1 months of experience in installation of a variety of 
geosynthetic liners and components. In addition to his deployment duties, he 
is in task training to set-up and operate equipment to include the following 
machines under direct supervision: Vacuum box, hand held hot air, and 
sewing. As part of his ongoing task training he is allowed to operate the 
wedge welder, extrusion welder, and air testing equipment under the direct 
supervision of a ESI Superintendent, Master Seamer, or Quality Control 
Technician. He is familiar with all currently utilized safety procedures. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Daoprakay Vongvone 
Daoprakay has 15 years of experience in installation and seaming of a 
variety of synthetic liners and components. A Master Seamer qualification 
requires a minimum of five million square feet of actual hands on 
geomembrane welding experience. Daoprakay is familiar with all currently 
utilized welding techniques, welder set up / maintenance, safety and 
installation procedures. He is also familiar with and has experience with detail 
work including pipe boots, sumps, batten seals, and other miscellaneous 
appurtenances. He is also qualified to assist in the training of Geomembrane 
Welders. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Dee Thammavongsa 
Dee has 19 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience.Dee  is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Leadman / Foreman 

John Somkhith 

John has 31 years of experience in installation and seaming of a variety of 
synthetic liners and components. He is familiar with all currently utilized 
deployment techniques, installation and safety procedures. He has 
experience in on site crew management for the deployment, welding, and 
quality control testing for a variety of geosynthetics. He also familiar with and 
has experience with detail work including pipe boots, sumps, batten seals, 
and other miscellaneous appurtenances. John also meets all the 
requirements to be classified as a Geomembrane Master Seamer and 
Quality Control Technician. He is also qualified to assist in the training of 
Geomembrane Welders, Installers, and QC Technicians. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Geosynthetics 

Installer 

Installer – New Hire  

 

Jose Turcois 

 

Jose has 3 months of experience in installation of a variety of geosynthetic 
liners and components. In addition to his deployment duties, he is in task 
training to set-up and operate equipment to include the following machines 
under direct supervision: Vacuum box, hand held hot air, and sewing. As part 
of his ongoing task training he is allowed to operate the wedge welder, 
extrusion welder, and air testing equipment under the direct supervision of a 
ESI Superintendent, Master Seamer, or Quality Control Technician. He is 
familiar with all currently utilized safety procedures. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
                  

     
  
       
 
 

 
 



 
 
 
 
 
 
 
 
 
Corporate Office: 
7943 Pecue Lane 
Baton, Rouge, LA 70809 
Phone: 225-291-2700 
Fax: 225-291-2788 
http://www.esiliners.com 
 
Regional Office: 
 
Chapin, SC 
 
Oconomowoc, WI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Geosynthetics 
Installer 

Technician - Installer 
 

Jouney Sithixay 
Jouney has 36 months of experience in installation of a variety of 
geosynthetic liners and components. In addition to his deployment duties, he 
is in task training to set-up and operate equipment to include the following 
machines under direct supervision: Vacuum box, hand held hot air, and 
sewing. As part of his ongoing task training he is allowed to operate the 
wedge welder, extrusion welder, and air testing equipment under the direct 
supervision of a ESI Superintendent, Master Seamer, or Quality Control 
Technician. He is familiar with all currently utilized safety procedures. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Kamtong Raongtong 

Kamtong has 15  years of experience in installation and seaming of a variety 
of synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience.  Kamtong is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Keooudone Phisouoth  

Keouudone has 15 years of experience in installation and seaming of a 
variety of synthetic liners and components. A Master Seamer qualification 
requires a minimum of five million square feet of actual hands on 
geomembrane welding experience. Keooudone is familiar with all currently 
utilized welding techniques, welder set up / maintenance, safety and 
installation procedures. He is also familiar with and has experience with detail 
work including pipe boots, sumps, batten seals, and other miscellaneous 
appurtenances. He is also qualified to assist in the training of Geomembrane 
Welders. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Quality Control Technician 

Koun Lim  
Koun  has 14 years of experience in installation and seaming of a variety of 
synthetic liners and components. He is familiar with current field welding and 
installation testing and documentation requirements. He has experience and 
training for the execution of and documentation for required on site testing, 
QC and safety procedures. He is also qualified to assist in the training of 
geomembrane Welders, Installers, and QC Technicians. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Lewis V. Nou 

Lewis has 11 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience. Lewis is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Luis Hierrezuelo 

Luis has 13 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience. Luis is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Geomembrane Welder 

Matthew Sirisane 

Matthew has 5 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Geomembrane Welder qualification 
requires a minimum of one million square feet of actual hands on 
geomembrane welding experience. Matthew is qualified to set-up and 
operate seaming equipment to include the following machines: hot wedge, 
hot air, extrusion, and sewing. He is familiar with all currently utilized welding 
techniques, installation, and safety procedures. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Master Seamer 

Mauro Rene Turcios 

Mauro has 18 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience. Mauro is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Quality Control Technician 

Mohammed Ahmed 

Mohammed has 6 years of experience in installation and seaming of a 
variety of synthetic liners and components. He is familiar with current field 
welding and installation testing and documentation requirements. He has 
experience and training for the execution of and documentation for required 
on site testing, QC and safety procedures. He is also qualified to assist in the 
training of geomembrane Welders, Installers, and QC Technicians. 

   
      
 

                   Components Installed                Applications  

 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
 HDPE Sumps     Floating Covers 
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Geosynthetics 
Installer 

Technician - Installer 
 

Phillip Prasith  
Phillip has 3 months of experience in installation of a variety of geosynthetic 
liners and components. In addition to his deployment duties, he is in task 
training to set-up and operate equipment to include the following machines 
under direct supervision: Vacuum box, hand held hot air, and sewing. As part 
of his ongoing task training he is allowed to operate the wedge welder, 
extrusion welder, and air testing equipment under the direct supervision of a 
ESI Superintendent, Master Seamer, or Quality Control Technician. He is 
familiar with all currently utilized safety procedures. 
   
      
 
                   Components Installed                Applications  
 

 HDPE (Textured and Smooth)   Landfill Cells 
 LLDPE (Textured and Smooth   Landfill Caps 
 Super Grip Drain Liner   Leachate Ponds 
 XR-5      Wastewater Treatment Ponds 
 Polypropylene     Potable Water Reservoirs 
 PVC       Evaporation Ponds 
 Geotextiles      Leach Pads 
 Geonets      Process Ponds 
 Geocomposite     Tank Liners 
 GCL       Cut Off Trench 
 Pipe Boots      Methane Barriers 
 Batten Systems     Tank Farm  
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Geomembrane Welder 

Phouangsone Thavikham 

Phouangsone has 16 years of experience in installation and seaming of a 
variety of synthetic liners and components. A Geomembrane Welder 
qualification requires a minimum of one million square feet of actual hands 
on geomembrane welding experience. Phouangsone is qualified to set-up 
and operate seaming equipment to include the following machines: hot 
wedge, hot air, extrusion, and sewing. He is familiar with all currently utilized 
welding techniques, installation, and safety procedures. 
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Master Seamer 

Rogelio Cruz 

Rogelio has 13 years of experience in installation and seaming of a variety of 
synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience. Rogelio is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 
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Geosynthetics 

Installer 

Installer – New Hire  

 

Sebastian Mack 

Sebastian has 3 months of experience in installation of a variety of 
geosynthetic liners and components. In addition to his deployment duties, he 
is in task training to set-up and operate equipment to include the following 
machines under direct supervision: Vacuum box, hand held hot air, and 
sewing. As part of his ongoing task training he is allowed to operate the 
wedge welder, extrusion welder, and air testing equipment under the direct 
supervision of a ESI Superintendent, Master Seamer, or Quality Control 
Technician. He is familiar with all currently utilized safety procedures. 
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Projects Superintendent 

Sivong Hongkham 

Sivong has 26 years of experience in the supervision of the installation and 
seaming of a variety of synthetic liners and components in a wide range of 
industry applications. He has extensive experience in the on site supervision 
of safety, quality control, and all required documentation. In addition to his 
supervisory experience Sivong also has actual hands on installation 
experience which far exceed all of the requirements to be qualified as a 
Leadman, Quality Control Technician and Master Seamer.  As the on site 
ESI Superintendent he is also responsible for the direct, day to day, on site 
safety management of the crew. 
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Master Seamer 

      

 

 

                                MASTER SEAMER RESUME 

 

Somphone Sengchareun 

 

Somphone has 7 years of experience in installation and seaming of a variety 
of synthetic liners and components. A Master Seamer qualification requires a 
minimum of five million square feet of actual hands on geomembrane 
welding experience. Somphone  is familiar with all currently utilized welding 
techniques, welder set up / maintenance, safety and installation procedures. 
He is also familiar with and has experience with detail work including pipe 
boots, sumps, batten seals, and other miscellaneous appurtenances. He is 
also qualified to assist in the training of Geomembrane Welders. 
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Master Seamer 

Thongsoune Luangdethleuxa 

Thongsoune has 10 years of experience in installation and seaming of a 
variety of synthetic liners and components. A Master Seamer qualification 
requires a minimum of five million square feet of actual hands on 
geomembrane welding experience. Thongsoune is familiar with all currently 
utilized welding techniques, welder set up / maintenance, safety and 
installation procedures. He is also familiar with and has experience with detail 
work including pipe boots, sumps, batten seals, and other miscellaneous 
appurtenances. He is also qualified to assist in the training of Geomembrane 
Welders. 
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