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 SECTION 1: INTRODUCTION 

1.1 Terms of Reference 

This certification report summarizes the construction quality assurance (CQA) activities performed by 
Geosyntec Consultants (Geosyntec) of Boca Raton, Florida during construction of the Cell 1 liner and 
leachate collection system at Vista Landfill, Class III (Vista Landfill) facility located in Apopka, Florida. 
The Vista Landfill is owned and operated by Vista Landfill, LLC, a wholly owned subsidiary of Waste 
Management, Inc. of Florida (WMIF).     

The CQA monitoring activities for construction of Cell 1 were performed to confirm compliance with 
the solid waste management facility’s construction and operation permits (Permit Nos. SC48-
0165969-014 and S048-0165969-015) issued by Florida Department of Environmental Protection 
(FDEP), Central District on 22 February 2008 and in accordance with Chapter 62-701 – Solid Waste 
Management Facilities of the Florida Administrative Code (FAC).   

Cell 1 was constructed in accordance with the above mentioned permits and associated plans and 
technical specifications.  This certification report was prepared for Ms. Sheree Grant, District Engineer 
for Vista Landfill, LLC.  This CQA report was prepared by the Geosyntec CQA Site Manager, Mr. 
Clarence Jones, and Project Manager, Mr. Dan Schauer, P.G., and was reviewed by the Geosyntec 
CQA Engineer-of-Record, Dr. Juan D. Quiroz, P.E.   

A description of the report content is provided below. 

1.2 Report Organization 

This certification report is organized as described below. 

 A brief description of the project is provided in Section 2; 

 A summary of the CQA program is presented in Section 3; 

 A description of the CQA monitoring and testing activities performed during earthwork 
related construction activities for Cell 1 is provided in Section 4; 

 A description of the CQA monitoring and testing activities performed during the geosynthetics 
installation for Cell 1 is provided in Section 5; and 

 A summary of the observations resulting from the CQA monitoring and testing activities 
performed by Geosyntec and a certification statement signed and sealed by the CQA 
Engineer-of-Record, a professional engineer registered in the State of Florida, are presented 
in Section 6. 

The geotechnical laboratory and field test results are presented in Appendix A. The geosynthetic 
manufacturer’s quality control test results are presented in Appendix B.  The independent CQA 
laboratory conformance test results are presented in Appendix C.  The geosynthetics field CQA logs 
are provided in Appendix D.  A record drawing depicting the cell limits and geomembrane panel 
layout is included in Appendix E.  The hydrostatic test results for the leachate forcemain connecting 
Cell 1 to the leachate manhole (located south of the leachate storage tanks), along with various detail 
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drawings of the leachate collection system, are presented in Appendix F.  Finally, a photographic log 
of major construction activities for Cell 1 is included in Appendix G of this report. 



 

2.1 General 
SECTION 2: PROJECT DESCRIPTION 

SECTION 2: PROJECT DESCRIPTION 

The Cell 1 construction activities included installation of a liner and leachate collection system over an 
approximate 8-acre area at the Class III disposal facility.  The cell construction limits included 
perimeter berms, and the floor and side slopes of the landfill cell.  As indicated on the project plans 
and specifications, Cell 1 construction included the following: (i) excavation of existing soil within the 
cell footprint to the desired soil subbase elevation; (ii) preparation of the liner subbase; (iii) 
installation of the geosynthetics [60-mil thick textured, high-density polyethylene (HDPE) 
geomembrane; double-sided geocomposite lateral drainage layer; and geosynthetic clay liner (only 
under the leachate collection pipe and sump area)]; (iv) placement of a 2 ft-thick liner protective 
cover soil layer; and (v) installation of leachate collection system (LCS) components ( including but not 
limited to a perforated leachate collection pipe along the cell floor and solid side slope riser leachate 
conveyance pipes, drainage gravels, and filter geotextiles).  In addition, construction of the leachate 
transmission forcemeain from Cell 1 to the manhole located south of the leachate storage tank area is 
considered part of this certification report.  However, construction of ancillary items (i.e., surface water 
runoff drainage system, access roads, etc.) were undertaken as part of this project, however the 
construction of these items is considered outside the certification requirements of this CQA report. 

The CQA monitoring services included the following: 

 CQA testing and monitoring services for the Cell 1 liner system and LCS components; 

 review and approval of earthwork contractor and geosynthetic manufacturer submittals (e.g., 
catalog cut sheets, shop drawings, as-built drawings, manufacturer quality control test results); 

 compilation of daily field reports, field and laboratory results, and photographic 
documentation;  

 coordination of the geomembrane panel layout survey and preparation of the resulting 
record drawing; and 

 preparation of this final CQA certification report for submittal to FDEP. 

2.2  Construction Activities 

This certification report documents the CQA monitoring activities performed for construction of the Cell 1 
liner and leachate collection system, and includes both earthwork and geosynthetics installation as 
indicated in the approved permit drawings.   

The Cell 1 liner and leachate collection system design exceeds the current requirements of Chapter 62-
701, FAC for Class III disposal facilities.  The Cell 1 liner system consists of the following components (from 
top to bottom):   

 minimum 24-in thick protective soil layer; 

 leachate collection system, consisting of a perforated leachate collection pipe wrapped in 
drainage gravel and geotextile filter fabric along the cell floor, a solid leachate collection 
sump riser pipe, and a leachate collection sump; 
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 geocomposite drainage layer, consisting of an HDPE geonet with a needle-punched, non-
woven geotextile heat bonded to each side, hereafter referred to as geocomposite; 

 geomembrane liner, consisting of a 60-mil thick textured, HDPE geomembrane; 

 geosynthetic clay liner (GCL), consisting of a Bentonite layer with a needle-punched, non-
woven geotextile on both sides; and 

 prepared subbase. 



 SECTION 3: CONSTRUCTION QUALITY ASSURANCE PROGRAM 

3.1 General 

The scope of the CQA monitoring, testing, and documentation services performed by Geosyntec 
during the construction of Cell 1 at Vista Landfill, included review of project documents, field CQA 
operations, and preparation of this final certification report which includes a geomembrane panel 
layout record drawing.  These activities are described in the following sections of this report. 

The earthwork construction for Cell 1 was performed by Total Site Development, Inc. of Orlando, 
Florida under direct contract with Vista Landfill, LLC.  Installation of the geosynthetics was performed 
by Environmental Specialties, Inc. (ESI) of Baton Rouge, Louisiana.  Geosyntec provided the CQA 
monitoring, testing, and documentation during construction.  A list of personnel involved in construction 
of Cell is included in Section 3.5 of this report.  The construction of Cell 1 commenced on April 31, 
2008 and was substantially complete on 14 July 2008. 

3.2 Related Documents 

As previously noted, this certification report summarizes the CQA activities performed by Geosyntec 
during construction of Cell 1 at Vista Landfill.  The CQA activities conducted by Geosyntec were 
performed in general accordance with the requirements of the following documents: 

 “Project Specifications, Vista Landfill, Class III Facility, Apopka, Florida”, prepared by 
Geosyntec, dated July 2007; and 

 “Construction Quality Assurance (CQA) Plan, Vista Landfill, Class III, Apopka, Florida”, 
prepared by Geosyntec, dated July 2007; and  

 “Cell 1 Construction, Vista Class III Landfill, Apopka, Florida,” prepared by Geosyntec, dated 
February 2008, and “Permit Modification Drawings, Vista Class III Landfill, Apopka, Florida”, 
prepared by Geosyntec, dated July 2007. 

All of the above documents are hereafter collectively referred to as the CQA Documents in this 
certification report.  During construction, minor modifications were made to these documents to 
accommodate existing site conditions. These major modifications are described in more detail below. 
However, no substantial changes were made to the CQA Documents. 

3.3 Field CQA Operations 

The following activities were performed as part of Geosyntec’s on-site CQA services: 

Earthwork: 

 monitoring the landfill subbase surface preparation prior to installation of the geosynthetics; 

 collecting samples of soils and aggregates used in construction of the cell; 

 reviewing and evaluating geotechnical laboratory test results to ensure compliance of soils 
and aggregates with the requirements of the CQA Documents; 

5 
 
FQ1465/CQA Report.doc 



6 
 
FQ1465/CQA Report.doc 

 monitoring soil placement, grading, and compaction of earthwork related construction 
activities; and 

 monitoring of the protective cover soil layer placement activities. 

Geosynthetics: 

 monitoring delivery, storage, and tracking the inventory of geosynthetic materials delivered 
for the project; 

 coordinating the collection of geosynthetic conformance samples from in-plant sources or 
delivered rolls and forwarding samples to an off-site geosynthetics testing laboratory; 

 collecting and reviewing geosynthetic manufacturers' quality control (MQC) certification 
documents and geosynthetic laboratory conformance test results to verify compliance with the 
requirements of the CQA Documents; 

 monitoring installation of geosynthetic materials in trial seams, production seaming, 
nondestructive testing, and repair operations; and  

 coordinating destructive testing of geomembrane seams at the minimum frequency required 
by the CQA Documents.   

3.4 Certification Report and Record Drawings 

This CQA certification report was prepared for construction of Cell 1.  The geomembrane panel 
layout record drawing is included in Appendix E of this report. During the construction of Cell 1, CQA 
monitoring and testing activities were documented by CQA personnel in Daily Field Reports (DFRs) 
and various other forms.  In addition, MQC certificates for the geosynthetics and independent 
laboratory conformance results were provided to Geosyntec for review and inclusion with this report.  
Results of CQA monitoring and testing activities that are critical with respect to the satisfactory 
performance of the Cell 1liner system and protection of the surrounding environment are included in 
the report appendices and are summarized in the following sections in this certification report. 



7 
 
FQ1465/CQA Report.doc 

3.5 Project Personnel 

Major personnel or representatives of the firms involved in the project are as follows: 

Owner:      Vista Landfill, LLC  – Apopka, Florida  

 Sheree Grant, District Engineer 

CQA Consultant:     Geosyntec Consultants, Inc. (Geosyntec) – Boca Raton, Florida  

 Juan D. Quiroz, Ph.D., P.E., Engineer-of-Record 

 Dan Schauer, P.G., CQA Project Manager 

 Clarence Jones, Site CQA Manager 

Geosynthetics Installer:    Environmental Specialties International (ESI) – Baton Rouge, LA  

 Ishmael Buitron, Superintendent 

Earthwork Subcontractor:   Total Site Development, Inc. – Orlando, Florida 

 Ronnie Stalvey, Superintendent 

Surveyor:      Pickett & Associates, Inc. – Bartow, Florida  

 Jason Martel, PSM, Professional Surveyor 

Geotechnical Laboratory:   Excel Geotechnical Testing, Inc. (EGT) – Roswell, Georgia  

 Nader Rad, Ph.D., P.E., Project Manager 

Geosynthetics Laboratory:   TRI/Environmental (TRI) – Austin, Texas  

 Sam Allen, Project Manager 



 SECTION 4: CONSTRUCTION QUALITY ASSURANCE – EARTHWORK 

4.1 General 

Geosyntec monitored earthwork related to construction of the Cell 1 liner and leachate collection 
system which included subbase preparation prior to placement of the geosynthetics and subsequent 
placement of protective soil and leachate collection system above the liner system.  During 
construction, Geosyntec was responsible for collection of representative soil and gravel samples for 
laboratory testing.  The off-site geotechnical laboratory tests were performed by Excel Geotechnical 
Testing, Inc. (EGT) of Roswell, Georgia. 

4.2 Soil and Drainage Gravel Source and Requirements 

The Cell 1 soil subbase surface was prepared by excavation of existing soil from the cell footprint to 
the desired elevations.  Representative samples of the existing soil subbase were obtained by 
Geosyntec CQA personnel and tested by EGT to assure that the minimum specified requirements were 
achieved. The results of the geotechnical laboratory tests for the subbase are presented in Appendix 
A-1. The results of the in-situ (i.e., field) moisture and density testing are presented in Appendix A-2. 

The protective cover soils were generated from the segregation of soil excavated from the Cell 1 
footprint during the subbase preparation activities.  During the segregation process, the protective 
cover soils were stockpiled on-site adjacent to the Cell 1 construction area.  Representative samples of 
protective cover soil were obtained from the on-site stockpile and from material hauled to the cell 
during placement operations.  These samples were tested for grain size distribution, engineering 
classification and hydraulic conductivity.  In addition, Geosyntec verified the protective cover soil 
layer thickness by direct measurement at random locations across the cell area once placement 
activities were complete.  These thickness measurements and a sketch showing the measurement 
locations are presented in Appendix A-3.  The results of the geotechnical tests for the protective cover 
are presented in Appendix A-1. 

The drainage gravel materials used for the leachate collection system were obtained from Conrad 
Yelvington Distributors, Inc. located in Orlando, Florida.  Representative samples of drainage gravel 
were obtained and tested for grain-size distribution and carbonate content.  The results of the 
geotechnical tests for the drainage gravel are presented in Appendix A-1.   

4.3 Subbase Preparation and Testing 

Upon completion of the Cell 1 footprint excavation to the desired lines and grades, the soil subbase 
surface was compacted with a vibratory smooth drum roller.  In addition, proof rolling of the subbase 
was performed in accordance with the specifications and any areas which exhibited unacceptable 
yielding were reworked until acceptable results were achieved.  A copy of the subbase acceptance 
form is provided in Appendix D-1; and a sealed as-built drawing for the top of subbase grades is 
provided in Appendix E.  Representative samples of the soil subbase were collected by Geosyntec 
CQA personnel and tested by EGT for standard proctor (ASTM D 698), grain-size distribution (ASTM 
D 422) and engineering classification (ASTM D 2487).  In-situ surface moisture and density tests 
(ASTM D 6938) were also performed to assure that the minimum specified compactation requirements 
were achieved.  Copies of the CQA laboratory and field moisture/density results are presented in 
Appendices A-1 and A-2, respectively. 
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4.4 Protective Soil Layer 

A total of approximately 28,000 cy of protective soil was placed in Cell 1.  Grain-size distribution 
analyses (ASTM D 422), soil classification (ASTM D 2487) and hydraulic conductivity (ASTM D 2434) 
were performed on samples of protective soil by EGT.  A total of ten (10) protective soil samples 
(referred as PC-01 through PC-10) were collected from materials placed in Cell 1.  Grain-size 
distribution, soil classification and hydraulic conductivity analyses were performed on the protective 
layer soils.  The hydraulic conductivity of the protective soil samples ranged from 1.3x10-2 cm/sec to 
8.3x10-3 cm/sec which exceeded the specified minimum hydraulic conductivity of 1.0x10-4 cm/sec.  
The actual CQA test frequency of 1 test per 2,800 cy exceeded the minimum testing frequency of 1 
test per 3,000 cy of in-place protective soil required by the CQA Documents.  The laboratory test 
results for the protective soil are presented in Appendix A; and a sealed as-built drawing for the top 
of protective soil grades is provided in Appendix E.  
 
4.5 Granular Drainage Materials 

Granular drainage stone meeting the requirements of No. 57 stone (per ASTM D 448) were placed 
around the leachate collection pipe running the length of the Cell 1 floor.  Granular drainage 
materials meeting the requirements of No. 4 stone (per ASTM D 448) were used in the Cell 1 leachate 
collection sump area.  Grain-size distribution analyses (ASTM C 136) were performed by EGT on 
samples of drainage gravel collected by Geosyntec prior to installation.  Results for the analyses 
indicating compliance of the materials with the project specifications and the laboratory results are 
presented in Appendix A.  The No. 4 and No. 57 granular drainage materials were supplied by 
Conrad Yelvington Distributors located in Orlando, Florida. 

The hydraulic conductivity (ASTM D 2434) of the No. 57 stone was measured to be 25 cm/sec, which 
exceeded the minimum specified requirement of 1 cm/sec.  The hydraulic conductivity of the No. 4 
stone was measured to be 45 cm/sec, which exceeded the minimum specified requirement of 10 
cm/sec.  Carbonate content analyses (ASTM D 3042) were also performed on the No. 57 and No. 4 
stone granular drainage materials.  The No. 57 and No. 4 stone used in construction of the leachate 
collection system were found to contain less than 5 percent carbonate. 

A total of 82 cy of No. 4 drainage gravel and 80 cy of No. 57 gravel were placed in Cell 1.  One 
(1) grain-size distribution analysis was performed on each of the drainage gravels placed in Cell 1.  
The laboratory test results are presented in Appendix A-1.  The actual CQA test frequency of 1 test 
per 80 cy (approx.) for grain-size distribution analysis exceeded the minimum testing frequency of 
one test per 2,000 cy as required by the CQA Documents.   

CQA personnel monitored the placement of the granular drainage material to ensure (i) the 
underlying geosynthetics were not damaged; (ii) the perforated pipes were properly surrounded by 
the drainage materials and the geotextile; and (iii) the drainage materials were placed in 
accordance with the requirements of the CQA Documents. 



 SECTION 5: CONSTRUCTION QUALITY ASSURANCE – GEOSYNTHETICS 

5.1 General 

Geosyntec monitored the installation of the geosynthetic components of the system in Cell 1, as 
described in Section 2.  At times, several system installation operations were conducted simultaneously 
during construction.  When this occurred, the on-site CQA personnel monitored the operations that 
were considered most critical to the performance of the system. 

Also included in this section is the installation of the leachate transmission forcemain from Cell1 to the 
manhole located south of the leachate storage tank area. 

5.2  CQA of Textured Geomembrane 

5.2.1 Conformance Testing and Documentation 

The 60-mil thick testured, HDPE geomembrane was supplied by Agru America, Inc. (Agru) of 
Georgetown, South Carolina.  Conformance samples of textured geomembrane were collected (from 
the rolls produced for the project) by TRI, which coordinated with the manufacturer to collect the CQA 
samples at Agru’s manufacturing plant.  TRI also performed the CQA conformance testing in 
accordance with the CQA Documents on the samples of textured geomembrane collected. 

The MQC certificates, test results and the CQA conformance test results were reviewed by CQA 
personnel and were found to be in compliance with the CQA Documents.  The MQC certificates are 
presented in Appendix B and the CQA conformance tests are presented in Appendix C.  Geosyntecs’ 
review of the MQC and CQA tests results indicate the tests were conducted at the required test 
frequencies, and the acceptance criteria are in accordance with the CQA Documents. 

A total of five (5) CQA conformance samples were tested for approximately 424,453 ft2 of textured 
geomembrane delivered to the site for installation in Cell 1.  The actual CQA test frequency of 1 test 
per 84,890 ft2 for the textured geomembrane exceeded the minimum frequency of 1 test per 
100,000 ft2 required by the CQA Documents.  As a minimum, one conformance sample was tested 
during CQA from each resin lot supplied for the project. 

5.2.2 Interface Friction Testing 

As discussed in Section 2, the liner system components used in Cell 1 consists of (from top to 
bottom) the protective soil layer, geocomposite, geomembrane liner, and prepared subbase.  Two 
interface friction tests were performed in accordance with the CQA Documents to evaluate the 
interface shear strength for the various components of the liner system.  A composite configuration 
(i.e., “sandwich test”), which represents the as-built liner system, was utilized for the interface 
friction testing.  The tests for interface friction were performed by TRI. 

The interface shear tests were performed as part of the CQA testing program.  The tests were 
performed using samples of geosynthetics collected from rolls that were actually installed in Cell 
1.  The soils for the protective cover soil and liner subbase soil were obtained from the materials 
placed in Cell 1. 
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The CQA Documents required the evaluation of two specific cases for interface friction which 
simulated both high normal stress (Case 1) and low normal stress (Case 2).  In Case 1, three 
different interfaces between the various components of the liner system were tested at normal 
stresses of 2,000, 7,000 and 12,000 psf.  In Case 2, the three interfaces were tested at normal 
stresses of 100, 300 and 500 psf.  Peak (at small displacements) and residual (at large 
displacements) shear strengths were measured at each normal stress.  The interface shear tests 
were conducted under wetted/saturated conditions.  The following liner system interfaces were 
tested (from top to bottom): 

1 Protective cover soil layer / geocomposite; 

2 geocomposite / textured geomembrane; and 

3 textured geomembrane / subbase soil 

The measured peak and residual shear strengths exceeded the minimum specification 
requirements.  Copies of the interface friction tests are provided in Appendix C-4. 

5.2.3 Field Monitoring Activities 

5.2.3.1 Delivery and On-Site Storage 

Upon delivery to the site, geomembrane rolls were stored in an area located northeast of Cell 1.  The 
rolls were typically transported by an off-road forklift with a spreader bar attachment or using the 
nylon slings which were attached to each roll.  CQA personnel periodically monitored the installer's 
delivery, unloading, and storage procedures to ensure that the material was handled in an 
appropriate manner.  The CQA personnel also compared the roll numbers of the geomembrane rolls 
delivered to the manufacturer’s bill of lading.  An inventory of the rolls delivered for the project was 
maintained by the CQA personnel and is included in Appendix D-2.   

5.2.3.2 Deployment 

The geomembrane rolls were lifted using a spreader bar attached to an off-road forklift.  The panels 
were positioned using laborers assisted by a track-mounted, low-ground pressure, all-terrain vehicle 
(ATV). CQA personnel monitored the deployment of each geomembrane panel.  During deployment, 
the CQA personnel checked for the following:  

 manufacturing defects; 

 damage that may have occurred during shipment, storage, and handling; and 

 damage resulting from installation activities, including damage as a consequence of panel 
placement, seaming operations, or weather. 

If any materials were observed to be damaged or deficient, the installer was notified and the 
damaged materials were either discarded or repaired.  CQA personnel observed and documented 
the repair locations to verify compliance with the CQA Documents.  Details of the geomembrane panel 
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placement were recorded by CQA personnel on panel placement logs, which are included in 
Appendix D-3 of this report.   

5.2.3.3 Trial Seams 

Prior to production seaming, the installer prepared geomembrane trial seams for each piece of 
seaming equipment to be used.  Additional trial seams were prepared approximately every five 
hours or when field conditions changed. CQA personnel evaluated the trial seams as follows:  

 trial seams were welded under similar conditions as production seaming; 

 test strips were cut from the trial seams at random locations with a die press; 

 ten (10) test strips were tested using a field tensiometer and compared to the passing criteria 
for the tests, which were as follows: 

Fusion 

 Peel tests - a minimum bonded seam strength of 91 lb/in (inside/outside); and 

 Shear test - a minimum bonded seam strength of 120 lb/in. 

Extrusion  

 Peel test - a minimum bonded seam strength of 78 lb/in; and 

 Shear test - a minimum bonded seam strength of 120 lb/in. 

If trial welds failed, the machine or welding process was adjusted and a new trial seam was 
prepared.  The new sample was tested to ensure compliance with the above strength requirements.  
The procedure was repeated, as needed, until passing results were obtained. 

Trial seam samples were not archived.  Details of the trial seams, including the trial seam test results, 
are included in Appendix D-4 of this report.  

5.2.3.4 Production Seams 

Geomembrane production seaming operations were monitored by CQA personnel.  The majority of 
the geomembrane production seams were fabricated using double-track fusion welders.  Seam 
repairs were made using hand-held extrusion welders.  Rub sheets were periodically used during 
production seaming to provide a clean surface to weld over.  During or after fabrication, the 
geomembrane seams were visually examined for workmanship and continuity.  Geomembrane 
seaming logs are included in Appendix D-5 of this report. 

5.2.4 Nondestructive Seam Testing 

5.2.4.1 Scope 

Nondestructive testing of geomembrane seams was periodically monitored by CQA personnel.  All 
geomembrane seams were nondestructively tested for continuity by the installer using the air pressure 
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procedure for double-track fusion seams and the vacuum-box test procedure for extrusion welded 
seams.  Failed air pressure seams, if applicable, were capped and then retested using vacuum-box 
test methods after determining the failed seam length.  Leaks identified using the vacuum-box method 
were repaired and retested as described in Section 5.2.5. 

5.2.4.2 Air Pressure Testing 

Accessible double-track fusion seams were nondestructively tested using the air pressure test.  The 
procedure used by the installer for air pressure testing was as follows:  

 visually observe the integrity of the annulus of the section of seam being tested and isolating 
the section by sealing the ends using heat and pressure; 

 insert the needle of a pressure test apparatus into the annulus at one end of the seam; 

 inflate the annulus to a gauge pressure between 25-30 pounds per square inch (psi) with an 
air pump and maintain the gauge pressure for at least 5 minutes; 

 repair faulty area in accordance with Section 5.2.5 if the pressure loss exceeds 3 psi or if the 
pressure does not stabilize; and 

 confirm airflow through the entire annulus by releasing the air from the seam at the opposite 
end from where the needle was inserted. 

5.2.4.3 Vacuum-Box Testing 

The vacuum-box was used by the installer to nondestructively test extrusion seams and repairs.  The 
procedure used by the installer for vacuum testing was as follows:  

 wet a strip of seam with a soapy solution; 

 place the vacuum-box assembly over the wetted area, close the bleed valve and open the 
vacuum valve; 

 force the box onto the sheet until a vacuum is observed; 

 examine the seam through the viewing window for a period of approximately 20 seconds for 
the occurrence of air bubbles; 

 remove the assembly and continue the process over the entire length of the seam; and 

 record the location of any leaks. 

Nondestructive seam test results for the closure in Cell 1are presented in Appendix D-5 and D-7.  If 
nondestructive testing indicated that repairs were necessary, repairs were made in accordance with 
procedures presented in Section 5.2.5.  All repairs were tested using the vacuum-box test procedure. 
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5.2.5 Destructive Seam Sample Testing 

5.2.5.1 Scope 

In accordance with the CQA Documents, CQA personnel identified and collected geomembrane seam 
samples for destructive testing.  The samples were tested by the off-site geosynthetics laboratory, TRI. 

For a destructive seam sample to be considered as passing, the seam strength criteria described in 
Section 5.2.2.3 had to be met for at least four out of the five test specimens obtained from the 
sample.  In addition, if one non-FTB failure was observed, the average of the four test specimens had 
to meet the specified strength criterion. 

5.2.5.2 Sampling Procedures 

The full destructive seam sample was removed by the installer and test strips were cut from the ends 
of sample with a die press.  Each strip was peel and shear-tested in the field.  At each destructive 
seam sample location, a test sample measuring approximately 12 inches across the seam and 42 
inches along the seam was obtained.  The sample was divided into three pieces and distributed to:  (i) 
the independent off-site geosynthetics laboratory for testing, (ii) the installer for field testing, and (iii) 
the owner as an archive sample. 

5.2.5.3 Test Results 

Off-site laboratory testing of geomembrane seam samples was performed in accordance with the 
CQA Documents.  At the off-site geosynthetics laboratory, five 1-inch wide test specimens were 
removed from the destructive seam sample using a die press.  On a calibrated tensiometer, five test 
specimens were peel-tested for adhesion strength.  For fusion seams, peel tests were performed on 
both the bottom (inside track) and top (outside track) edges.  Additionally, five specimens were tested 
for shear strength.  The seam acceptance/rejection criteria described in Sections 5.2.2.3 and 5.2.4.1 
were used to evaluate the destructive seam samples. 

The destructive seam test results are presented in Appendix D-6.  A total of thirty-eight (38) 
destructive seam samples were tested for a total seam length of approximately 18,876 lineal ft (lf).  
This corresponds to an approximate sample frequency of 1 per 497 lf of seam.  The actual 
destructive seam test frequencies exceeded the minimum frequency of 1 per 500 lf of production 
seams required by the CQA Documents. 

All geomembrane seam samples tested destructively during construction of Cell 1 met the testing 
criteria noted in Section 5.2.2.3.   

5.2.6 Geomembrane Repairs 

The repair procedures presented in this subsection were used by the installer to patch holes and tears, 
spot-extrude impact damage or other minor defects, and for grinding and extrusion welding small 
sections of failed fusion seams (if the exposed edge was accessible).  In the cases where patches or 
caps were used to repair the damaged geomembrane (i.e., small holes, tears, or on seams which 
failed nondestructive or destructive testing), an approximately 12-inches wide capping strip was used. 
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During the repair or panel tie-in operations, the following procedures were implemented:  

 technicians and seaming equipment used were required to pass trial welds; 

 patches or caps extended at least 6 inches beyond the edge of the defect and all corners 
were rounded; and 

 repairs were tested using vacuum box and visually observed for continuity. 

Repair summary logs prepared by Geosyntec during CQA activities are included in Appendix D-7 of 
this report.  A record drawing illustrating layout of panels, location of seams, destructive samples, and 
repairs are included in Appendix E. 

5.3 CQA of Geocomposite  

5.3.1 Conformance Testing and Documentation 

The geocomposite used was Transnet 330-2-8 manufactured by SKAPS Industries of Georgetown, 
South Carolina.  The geocomposite conformance samples were collected by TRI, which coordinated 
with the manufacturer to collect the CQA samples at the SKAPS Industries manufacturing plant in 
Georgetown, South Carolina.  TRI also performed the CQA conformance testing on the samples of 
geocomposite collected. 

The MQC certificates and test results and the CQA conformance test results were reviewed by CQA 
personnel and were found to be in compliance with the CQA Documents.  The results of the MQC and 
CQA conformance tests for 146 rolls (407,340 ft2) of geocomposite are presented in Appendix B and 
C, respectively.   

A total of three (3) CQA conformance samples were tested for 407,340 ft2 of geocomposite 
approved for installation in Cell 1.  The actual CQA test frequency of 1 test per 135,780 ft2 
(approx.) of the geocomposite exceeded the frequency of 1 test per 200,000 ft2 required by the 
CQA Documents.   

5.3.2 Field Monitoring Activities 

5.3.2.1 Delivery and On-Site Storage 

Upon delivery to the site, geocomposite rolls were stored in an area located northeast of the Cell 1.  
The rolls were typically transported by an off-road forklift. CQA personnel periodically monitored the 
installer's delivery, unloading, and storage procedures to ensure that the material was handled in an 
appropriate manner.  The CQA personnel also compared the roll numbers of the geocomposite rolls 
delivered to the manufacturer’s bill of lading.  An inventory of the rolls delivered for the project was 
maintained by the CQA personnel and is presented in Appendix D-2.   

5.3.2.2 Deployment 

CQA personnel monitored the deployment of the primary geocomposite for the following:  

 manufacturing defects; 
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 damage that may have occurred during shipment, storage, and handling; and 

 damage resulting from installation activities. 

If the materials were observed to be damaged, the installer was notified and the damaged materials 
were either discarded or repaired.  CQA personnel observed repair locations to verify conformance 
with the CQA Documents.   

CQA personnel periodically monitored the deployment of the primary geocomposite, as well as its 
condition after installation, to confirm that the installer took measures to:  

 securely anchor the geocomposite in the anchor trench or ballast it with sand bags; 

 unroll the geocomposite down the slope (i.e., rolls were aligned perpendicular to the slope 
contours) in a manner that kept the panel in sufficient tension to avoid excessive wrinkling; 

 avoid entrapment of dust, stones, or other objects that would damage or clog the 
geocomposite;  

 avoid damaging the underlying geomembrane during deployment; 

 overlap the bottom geotextile edges; 

 secure the geonet component of adjacent geocomposite panels with nylon fasteners, installed 
on a maximum 5-ft spacing laterally and at 2-ft spacing on end seams; and 

 overlap and continuously sew the upper geotextile edges. 

Any observed holes in the geotextile component of the geocomposite were repaired by placing a 
patch of non-woven geotextile over the hole that extended at least one foot beyond the edge of the 
hole.  These patches were continuously thermally bonded to the undamaged portion of the 
geocomposite.  This method was also used along the tie-in at the toe of the slope and along trimmed 
panels.  Any observed holes or tears in the geonet component of the composite were repaired by the 
installer by placing a patch of the same material over or under the hole or tear, at least 2-ft beyond 
the edges of the hole or tear.  These patches were secured using nylon fasteners, followed by thermal 
bonding of the uppermost geotextile of the patch to the undamaged portion of the geocomposite. 

5.4 CQA of Geosynthetic Clay Liner 

5.4.1 Conformance Testing and Documentation 

A geosynthetic clay liner (GCL) was used for construction of the liner system within the sump area and 
underneath the leachate collection pipe alignment in Cell 1.  Bentomat-ST GCL, used for construction 
of Cell 1, was manufactured by Colloid Environmental Technologies Company (CETCO) of Cartersville, 
Georgia.  Conformance samples of the GCL were collected (from the rolls produced for the project) 
by TRI, which coordinated with the manufacturer to collect the CQA samples at CETCO’s 
manufacturing plant.  TRI also performed the CQA conformance testing in accordance with the CQA 
Documents on the samples of the GCL collected.   
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The MQC certificates and test results and the CQA conformance test results were reviewed by CQA 
personnel and were found to be in compliance with the CQA Documents.  The results of the MQC and 
CQA conformance tests for the GCL are presented in Appendix B and C, respectively.   

A total of one (1) CQA conformance sample was tested for approximately 18,000 square feet (ft2) 
of GCL delivered to the site for installation in Cell 1.  The actual CQA test frequency of 1 test per 
18,000 ft2 of GCL exceeded the minimum testing frequency of 1 test per 200,000 ft2 required by the 
CQA Documents.  

5.4.2 Field Monitoring Activities 

5.4.2.1 Delivery and On-Site Storage 

Upon delivery, GCL rolls were unloaded in an area located southeast of the Cell 1 construction area, 
stacked on an elevated soil berm, and covered with plastic tarps.  The rolls were typically transported 
on site by an off-road forklift equipped with a stinger bar.  CQA personnel periodically monitored 
the installer's delivery, unloading, and storage procedures and observed that the GCL was handled in 
an appropriate manner.  The CQA personnel also compared the roll numbers of the GCL rolls 
delivered to the manufacturer’s bill of lading.  An inventory of the rolls delivered for the project was 
maintained by the CQA personnel.  This inventory also includes the rolls that were approved for 
installation based on MQC and CQA test results and the rolls that were used during construction.  
Only approved rolls were incorporated into the work. 

5.4.2.2 Deployment 

The GCL rolls were lifted using a spreader with cargo straps attached to a low-ground pressure 
forklift.  The rolls were deployed by unrolling the GCL rolls attached to the low-ground pressure 
forklift. Panels were re-positioned as necessary using laborers.  

CQA personnel monitored the deployment of the GCL rolls.  During deployment, the CQA personnel 
checked for the following: 

 manufacturing defects; 

 damage that may have occurred during shipment, storage, and handling; and 

 damage resulting from installation activities. 

If any materials were observed to be damaged, the installer was notified and the damaged 
materials were either discarded or repaired.  CQA personnel observed repair locations to verify 
conformance with the requirements of the CQA Documents. 

CQA personnel also periodically monitored the deployment of the GCL as well as its condition after 
installation to ensure that the installer followed the following procedures: 
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 the GCL was unrolled and placed in a manner which kept the GCL in sufficient tension to 
avoid excessive wrinkling and was securely anchored in the anchor trench or ballasted 
with sand bags; 

 the rolls were deployed with the woven geotextile in contact with the geomembrane; 

 adjacent GCL panels in the sump area were overlapped a minimum of 6 inches along the 
length of the panels and 12 inches along the width of the panels; and  

 granular bentonite was added between overlap along the width of panels and repaired 
areas; 

 measures were taken to keep the GCL free of contamination and protected from 
premature hydration; and 

 geomembrane installation immediately followed installation of the GCL. 

5.5 Leachate Forcemain Testing 

As part of the Cell 1 Construction Project, ESI installed the dual-containment leachate transmission 
forcemain which connects the Cell 1 leachate collection system at the top of the north slope of Cell 1 
to the leachate manhole located south of the auxiliary leachate storage tank area along the northwest 
portion of the landfill.  The leachate transmission forcemain consisted of a dual-wall HDPE pipe 
installed outside and along the perimeter of Cell 1.  The inner solid-wall HDPE pipe measured six (6) 
inches in diameter, and the outer HDPE solid-wall pipe was ten (10) inches in diameter.   

ESI hydrostatically tested the outer 10-inch HDPE pipe on 29 May 2008; and the inner 6-inch HDPE 
pipe was hydrostatically tested on 30 May 2008.  Various detailed drawings of the leachate 
transmission system are presented in Appendix F. 

5.5.1 Hydrostatic Testing 

The hydrostatic tests were performed after the leachate forcemain pipe was fabricated and placed in 
the open trench.  The hydrostatic tests were performed in accordance with the guidelines for 
Hydrostatic Testing as provided by the Plastics Pipe Institute, and manufacturer recommendations.  The 
tests were performed by filling the outside and inside pipes with water and pressurized with air.  The 
inner 6-inch diameter pipe was pressurized to 50 psi and allowed to stabilize for one hour.  The outer 
10-inch diameter pipe was pressurized to 15 psi and allowed to stabilize for one hour.  The 
hydrostatic tests commenced following the one hour stabilization period.  Both, the 6-inch and 10-inch 
pipe, showed no drop in air pressure over the one hour testing period; and therefore, passed the 
specified hydrostatic testing requirement. 
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