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EXECUT IVE  SUMMARY 

This report presents information describing the quality of construction for the replacement of 
gas extraction wells and subsequent cover penetration repairs at the Olympic View Sanitary 
Landfill (OVSL). Details contained herein describe general project background information, 
general quality assurance activities, component specific construction monitoring, and 
supporting documentation. The chapters describing component specific construction 
monitoring address design, construction sequence/schedule, construction methods, and 
construction quality assurance (CQA) for their respective work element (construction 
component). Supporting documentation provides detailed results of all activities including: 
general inspection activities, meetings, review of data, visual observations, measurements, and 
field testing. 
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1 .0  INTRODUCT ION 

The purpose of this report is to provide documentation that the 2008 gas extraction well 
installation and cover penetration repairs at OVSL have been conducted in a manner that 
meets the general intent of design in accordance with Waste Management, Inc. (WM) 
requirements. 

1 . 1  S I T E  L O C A T I O N  A N D  D E S C R I P T I O N  

The closed OVSL facility is located on approximately 400 acres in Sections 3 and 10, 
Township 23N, Range 1W of the Willamette Meridian, Kitsap County, Washington. The 
facility is situated on an upland area approximately 10 miles southwest of the city of 
Bremerton. The facility address is 10015 SW Barney White Road, Port Orchard, Washington. 
The closed refuse fill area covers approximately 65 acres of the site. A site vicinity map is 
shown on Figure 1, and a site plan is presented on Figure 2. 

The OVSL facility accepted municipal solid waste between 1967 and 2003. Landfill closure 
was completed in 2004, in accordance with Washington Administrative Code (WAC) 
173-351. Landfill closure included construction of a landfill gas monitoring system, an active 
landfill gas collection and treatment system, a leachate collection and treatment system, a 
storm water drainage control system, and a final cover. The final cover consists of: 

• 6-inch thick, low permeability soil 
• 60-mil geomembrane 
• Geonet composite 
• 12-inch drainage layer 
• Geotextile fabric 
• 12-inches of vegetative topsoil and cover soil 

The active landfill gas collection system consists of a total of 89 well heads (70 vertical wells, 
7 horizontal wells, and gas extraction from 12 leachate collection riser connections) connected 
to a flare station. 

1 . 2  B A C K G R O U N D  

SCS conducted a landfill gas control system evaluation in the winter and spring of 2006.  In 
the evaluation, SCS noted design, construction, and operations and maintenance issues which 
prevented optimal extraction of LFG at the site. 

Inspection of the well heads in January 2006 found that the majority (if not all) of the well 
head control assemblies needed to be repaired or replaced to allow for accurate flow 
measurements. Additionally, based on observed vacuum measurements and noticeable 
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surging, there were several locations along the conveyance pipe suspected of either being 
partially or fully obstructed or separated. Based on the observed gas composition, vacuum, 
and flow measurements, there were also many gas extraction wells suspected of either being 
partially or fully obstructed by water and/or collapsed well pipe (casing). 

In the fall of 2006, SCS conducted additional investigations, repairs, and modifications to the 
gas system. Work included replacing well head control assemblies and associated flex hose, 
replacing PVC couplings with HDPE couplings on well heads, investigation/inspection and 
testing of the conveyance pipe, minor repairs, investigation/inspection of isolation valves, 
installation of sampling ports along the conveyance pipe, video inspection of a portion of the 
gas wells, and video inspection of a portion of the conveyance pipe. 

During the first half of 2007, SCS performed several investigational and repair activities on 
the gas system and landfill. This work included well field balancing, video inspection of all 
wells not previously inspected including associated riser and lateral piping, 
investigation/inspection of isolation valves not previously inspected, surface emissions 
monitoring (SEM), perimeter probe monitoring, and installation of piping and well head 
control assembly at the LCO-4 location. 

During the second half of 2007, SCS completed further investigations, repairs, and 
modifications to the landfill and gas system. Work performed during this time included well 
field balancing, installing and modifying well head control assemblies, repairing the lateral 
and header junction piping, replacing existing PVC Tees with HDPE Tees, investigating and 
repairing cover penetration seals, installing flow monitoring ports, investigating cover 
geomembrane locations, and retaining wall installation. 

In early 2008, SCS completed the replacement of condensate trap No. 1. This report 
summarizes the installation of new gas collection wells and abandonment of deficient wells. 

1 . 3  G E N E R A L  D E S C R I P T I O N  O F  W O R K  P E R F O R M E D  

• Installation of new gas extraction wells and cover penetration seals 
• Abandonment of inoperable gas extraction wells 
• Replacement of cover penetration seals for abandoned gas collection wells 

1 . 4  P R O J E C T  P A R T I E S  A N D  R E S P O N S I B I L I T I E S  

Organizations and primary personnel participating in this construction project include: 

• Owner  Waste Management, Inc. 
John Schrott 

• CQA Consultant SCS Engineers 
Ted Massart 
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• Surveyor Parametrix, Inc. 

Clark Rowland 
• Drilling & Well Installation 

Contractor 
Terra Engineering & Construction Corporation 
Bob Acker 

• Geosynthetics Contractor Northwest Linings & Geotextile Products, Inc. 
Allen Whipple 

 

1 . 5  D E F I N I T I O N S  

Quality Control (QC) 
A planned system of inspections used to directly monitor and control the quality of a 
construction project (EPA, 1986). Construction quality control is normally performed by the 
contractor, and is necessary to achieve quality in the constructed or installed system. 
Construction quality control (CQC) refers to measures taken by the contractor to determine 
compliance with the requirements for materials and workmanship as stated in the plans and 
specifications for the project. 

Quality Assurance (QA) 
A planned system of activities that provides the owner and/or permitting agency assurance 
that the facility was constructed as specified in the design (EPA, 1986). Construction quality 
assurance includes inspections, verifications, audits, and evaluations of materials and 
workmanship necessary to determine and document the quality of the constructed facility. 
Construction quality assurance (CQA) refers to measures taken by the QA organization to 
assess if the contractor is in compliance with the plans and specifications for the project. 

1 . 6  R E L A T E D  D O C U M E N T S  

The following documents define the scope of work and services for the implementation of 
construction of the gas extraction wells and cover system penetration seals. 

• Summary of Completed Work 2007, Landfill Gas System Repairs, Modifications 
& Investigation, Olympic View Sanitary Landfill, March 2008 (SCS Engineers) 
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2 .0  GAS EXTRACT ION WELL  CONSTRUCT ION 

This section discusses the work associated with the construction of the landfill gas extraction 
wells. 

2 . 1  R E F E R E N C E  D R A W I N G S  

The following drawing is relevant to the gas extraction well construction: 

• Figure 3, provided by Waste Management (WM) 

2 . 2  D E S I G N  C L A R I F I C A T I O N S ,  M O D I F I C A T I O N S ,  
A D D I T I O N S  A N D  D E L E T I O N S  

The following clarifications, modifications, additions, and deletions are relevant to the gas 
collection system: 

• Modification of gravel pack to extend 2-feet above slotted pipe 

• Modification of upper bentonite seal to terminate at 6-inches below existing HDPE 
geomembrane cover and fill to cover depth with clean soil 

2 . 3  C O N S T R U C T I O N  S E Q U E N C E  A N D  S C H E D U L E  

Well construction and installation activities occurred from February 25, through March 8, 
2008. The gas collection pipe construction and installation was conducted after the well 
installation and was completed in mid-March. 

2 . 4  C O N S T R U C T I O N  M E T H O D S  

Construction of the landfill gas extraction wells consisted of drilling a 36-inch diameter 
boring to a specified depth using an IMT AF-130 drill rig with a barrel auger. Once the final 
depth of the boring was reached, approximately 2 feet of gravel was placed on the bottom. 
The extraction wells were constructed in 40-foot segments and placed into the boring. The 
slotted portion of the gas extraction well was factory fabricated using 6-inch diameter, slotted, 
Schedule 80 PVC. The slotting of pipe was done in accordance with the drawings provided. 
Each 40-foot section was lowered into the boring and secured while the next section was 
connected with Schedule 80 PVC couplings that were glued to each section and secured with 
four stainless steel screws inserted into each end of the coupling at approximately 90 degrees 
from each other. The final section of pipe was solid 6-inch diameter Schedule 80 PVC pipe set 
to protrude approximately 2 feet above the existing ground surface. 
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Once the well was in place, the annulus between the well piping and boring was backfilled 
with gravel around the slotted portion of the well. The gravel was placed to approximately 
two feet above the top of the slotted piping. The gravel consisted of round to sub-round 1 to 
1.5-inch diameter rock. A 2-foot thick lower bentonite layer was placed above the gravel to 
inhibit air and water intrusion into the well. Clean soil was used to backfill above the lower 
bentonite layer to approximately 4-feet below ground surface. A second bentonite layer, 
approximately 1 foot thick, was placed above the soil layer to approximately 6-inches below 
the existing geomembrane cover. The lower and upper bentonite seals were hydrated with 
approximately 50 and 15-gallons of water, respectively. The final 6-inches below the 
geomembrane cover were backfilled with clean soil to create a working surface during 
geomembrane repairs. 

The original extraction wells were abandoned by cutting, filling with bentonite, and capping 
below the ground surface. The new extraction wells were connected to the original lateral 
piping by welding a 90-degree elbow to the existing piping and extending the lateral to the 
new riser location for each well. 

2 . 5  C Q A  A C T I V I T I E S  

The CQA personnel were on site daily to verify that the landfill gas collection system was 
installed according to the drawings and specifications. Verification included visual 
observations and boring/completion log documentation. Documentation for this verification 
process is found in Appendix A. Verification included: 

• Visual examination of boring cuttings 

• Temperature measurements of the refuse at approximately 20-foot intervals 

• Verification that backfill materials met the requirements of the drawings and 
specifications 

• Verification that pipe materials met the requirements of the drawings and 
specifications 

• Verification that extraction wells were installed according to drawings and 
specifications 

• Documenting observations and measurements 

Based on visual observation, the new gas extraction wells were installed in general 
accordance with the drawings as documented in Appendix A. 
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3 .0  COVER  GEOMEMBRANE  REPA IRS  

This section discusses the work associated with the repair of the geomembrane component of 
the cover system and cover penetration seals associated with the gas extraction wells. 

3 . 1  R E F E R E N C E  D R A W I N G S  A N D  S P E C I F I C A T I O N S  

WM personnel provided verbal direction on design and construction of the cover penetration 
seal. Figure 4 presents the detail of how the cover penetration seals were constructed. SCS 
relied on industry standards and internal specifications for verifying the quality of 
construction.  

3 . 2  C O N S T R U C T I O N  S E Q U E N C E  A N D  S C H E D U L E  

The majority of the cover geomembrane repair activities took place from March 14 through 
17, 2008 with final completion of the repairs occurring on April 25, 2008. Inclement weather 
created delays during the geomembrane repair activities. 

Cover repair activities consisted of installing geomembrane patches around the top tier 
extraction wells followed by the lower tier wells. Quality control testing and repairs, if 
needed, followed after initial replacement patch installation. 

3 . 3  C O N S T R U C T I O N  M E T H O D S  

Installation of the cover patches consisted of deploying circular geomembrane patches and 
welding the patch to the existing cover geomembrane using extrusion welding techniques. 
Quality control measures included checking welding machines for proper welding parameters, 
trial welds, and testing seams for leaks. The following provides a brief general description of 
installation, testing methods, and sequence for a typical day’s installation. 

Prior to welding, each extrusion welding machine is checked for proper operating 
temperature, extrusion speed, and operator speed. This is done by conducting trial welds on 
small strips of geomembrane material. Trial welds are tested in the field using a field 
tensiometer to verify the welds meet strength requirements. If a test fails, the machine is 
adjusted and the process is repeated until the trial weld seam strength test passes. This ensures 
that welding machines are operating correctly before field welding commences. 

The cover repair patches were trimmed to overlap the existing geomembrane cover by 4- to 6-
inches. After the patches were trimmed they were heat tacked to the existing cover 
geomembrane with a hot air leister. During the heat tacking, some patches required cuts 
within the cover patch to allow the geomembrane material to lie flat without wrinkles or folds. 
All overlapping geomembrane seams were heat tacked prior to grinding. Grinding of the seam 
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areas was performed with a circular hand-held electric grinder. Once the seam areas were 
prepped and cleared of moisture and soil, welding of all seams was conducted using an 
extrusion machine. 

The majority of the seams were tested using a vacuum box and soap solution. Seams were 
required to hold a vacuum of at least 5 pounds per square inch (psi) for 15 seconds or more 
without leaks to pass testing.  Some of the seams were on severely sloping or undulating 
terrain. In these locations, a seal was unable to be achieved between the vacuum box and the 
geomembrane.  

Any locations that failed vacuum box testing were documented on the appropriate CQA form. 
Failed locations were subsequently ground with the hand-held grinder and welded over with 
the extrusion machine. All failed tests were retested with the vacuum box after repairs were 
made. 

Vertical seams along the well sleeve and circular seams at the sleeve-cover patch intersection 
were not vacuum tested because a seal between the vacuum box and the geomembrane 
material could not be attained. General procedure for testing these types of seams incorporates 
the use of a metal wire and subsequent spark testing to ensure no leaks. However, no spark 
testing was conducted during CQA testing activities. 

A single stainless steel hose clamp with a worm gear fastener was affixed around a neoprene 
collar placed over the geomembrane near the top of the geomembrane sleeve. Butyl caulking 
was used to seal the top of the neoprene collar with the extraction well piping. 

3 . 4  C Q A  A C T I V I T I E S  

The SCS CQA Monitors verified the geomembrane was installed according to industry 
standards. Documentation for this verification process is found in Appendix B.  Inspection for 
installation conformance included: 

• Verifying installation procedures were met 
• Verifying correct welding parameters were used 
• Verifying seam integrity (leak testing) 
• Verifying defects were repaired and tested 

During installation of the cover patches, quality assurance monitoring was conducted by daily 
inspection of placement, trial welding, and testing of geomembrane material. Visual 
observation was made of seams for leaks. 

As part of the geomembrane installer's quality control, information was recorded by the 
geomembrane installer to document that the geomembrane had been installed as specified. 
This documentation, the installer’s Trial Weld Form, is provided in Appendix B. 
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Verification that installation procedures were being met was accomplished by: 

• Observing storage, handling, and installation of repair materials 
• Observing correct overlap of geomembrane patch materials 
• Observing cleaning of welding surfaces and welding of seams 
• Visually inspecting all seams for defects after welding was completed 
• Documenting welding information on geomembrane panel 
• Collecting documentation from the Geosynthetic Contractor 

Verification of correct welding parameters was met by: 

• Observing trial welds on the same surface that welding was to be conducted 
• Observing the Contractor’s seam peel and shear testing of trial welds 
• Reviewing test results of trial weld peel and shear tests 
• Collecting documentation from the Contractor 

Verification that seams were leak-free was met by: 

• Observation of all vacuum testing of seams 
• Verifying results of all vacuum testing of seams 
• Documenting test results on geomembrane patch forms 

Seam leak testing was conducted for all seams and repairs for the entire length of welds 
except the geomembrane sleeves and other locations as previously mentioned. Where 
possible, seam leak testing was conducted by vacuum box testing. Where seam leak testing 
did not pass, the leak was located, repaired, and retested. All vacuum box testing of seams 
was observed by the CQA Monitor. 

Verification of locating, repairing and testing of defects and damage was met by: 

• Visually inspecting all patches for defects and damage 

• Visually observing repairs and leak testing 

• Documenting repairs, welding information, location and test results on 
geomembrane patch forms 

Based on a review of trial weld testing, seam leak testing, and visual observations, the cover 
patches of the landfill cover system were installed in general accordance with industry 
standards as documented in Appendix B. However, the Geosynthetic Contractor performed 
geomembrane patching and testing at location No. 83XX (upslope from GW-28) without a 
CQA Monitor present.
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4 .0  PROTECT IVE  SO I L  COVER  AND VEGETAT ION 

This section discusses the work associated with the replacement of protective soil cover and 
vegetation layers disturbed during gas extraction well installation. 

4 . 1  R E F E R E N C E  D R A W I N G S  A N D  S P E C I F I C A T I O N S  

The soil was replaced to match the surrounding soil cover, graded, reseeded, and covered with 
straw. No drawings or specifications were provided regarding the protective cover soil and 
vegetation layers. In lieu of a specification for the protective soil cover and vegetation layers, 
they were placed to match the surrounding ground surface. 

4 . 2  C O N S T R U C T I O N  S E Q U E N C E  A N D  S C H E D U L E  

The soil cover and vegetation replacement activities occurred from March 15 through 17 and 
April 20 through May 3, 2008. Weather delays associated with the geomembrane repair 
activities lengthened the soil and vegetation replacement schedule. In general, placement of 
the protective soil cover material was performed after the installation of the geomembrane 
cover repairs. The vegetation restoration was then performed after the protective soil cover 
replacement. 

4 . 3  C O N S T R U C T I O N  M E T H O D S  

Replacement of the protective soil cover consisted of backfilling disturbed areas where gas 
extraction wells and connection piping were installed. After final grading, the soil layer was 
reseeded and covered with straw to prevent erosion of the cover soil material. 

4 . 4  C Q A  A C T I V I T I E S  

The CQA personnel were on-site to verify that the protective cover soil and vegetation layers 
were constructed to return the ground surface to its original condition. Verification consisted 
of visual observations. The CQA Monitor verified the protective cover soil and vegetation 
layers were constructed according to specifications. Inspections included the following: 

• Observing placement of the cover soil 
• Observing placement of seeds 
• Verifying adequate seed coverage to establish a healthy stand of grass 
• Observing placement of straw 

Based on visual observations and field measurements, the protective cover soil and vegetation 
layers were installed in general accordance with the specifications.
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