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1. INTRODUCTION 
This document is the Final Remedial Action Completion Report for the Remedial Action conducted at 
Operable Unit 6 (OU-6) Sites 3 and 10 located at the Naval Weapons Station Earle (NWS Earle) in Colts 
Neck, New Jersey.  This report is considered part of the contract documents for the project as described in 
Contract Task Order No. 40 under Remedial Action Contract No. N62472-99-D-0032. 

1.1 PURPOSE 

The purpose of this report is to document and certify that the construction procedures, inspection 
activities, field and laboratory test results, and as-built survey conducted during the remedial action at 
Sites 3 and 10 were performed in accordance with the Technical Specifications, Construction Drawings, 
Design Analysis Report, and the Construction Quality Control Plan.  

1.2 BACKGROUND 

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York 
City. The station consists of two areas.  One area is the 10,248-acre Main Base (Mainside area), located 
inland.  The other area is the 706-acre Waterfront area.  The two areas are connected by a Navy-
controlled right-of-way.  The location of these areas is shown on Figure 1-1.  
 
The facility was commissioned in 1943.  The facility’s primary mission is to supply ammunition to the 
naval fleet.  An estimated 2,500 people either work or live at the NWS Earle.  
 
The Mainside area is located approximately 10 miles inland from the Atlantic Ocean at Sandy Hook Bay 
in Colts Neck Township.  Colts Neck Township has a population of approximately 6,500 people.  The 
surrounding area includes agricultural land, vacant land, and low-density housing.  The Mainside area 
consists of a large, undeveloped portion associated with ordnance operations, production, and storage. 
The Mainside area is encumbered by explosive safety quantity distance (ESQD) arcs.  The NWS Earle 
Master Plan contains maps showing ESQD arcs around weapons handling, maintenance and storage 
facilities.  Land use within the ESQD is typically restricted to transient activities only (e.g., transit or 
entry for ordnance inspection and maintenance activities).  The result of the ESQD policy implementation 
is that most of the approximately 10,000 acres at the Mainside area (with the exception of the more 
densely developed Administration area near the main gate) is open in its natural wooded state.  The 
Mainside area also consists of residences, offices, workshops, warehouses, recreational space, open space, 
and underdeveloped land.   
 
The 706-acre Waterfront area is located adjacent to Sandy Hook Bay in Middletown Township.  The 
population of Middletown Township is approximately 68,200 people.  The Waterfront area is located  
approximately 10 miles north of the Mainside gate.  The Mainside and Waterfront areas are connected by 
a 10-mile railroad and road right-of-way.  These roads and railroads are used to transfer the munitions and 
other supplies destined for U.S. Navy ships from the Mainside area to the Waterfront area and to waiting 
ships at piers located in the Lower Hudson River Bay.   
 
OU-6 consists of Sites 3 and 10, located in the Mainside area.  The location of Site 3 and Site 10 are 
shown on Figure 1-2.  The OU-6 sites were grouped together due to the similarities of the waste volumes, 
types of contaminants, and the potential for contaminants to migrate to human and/or environmental 
receptors.  Both Sites were former landfills. 

1.3 RECORD OF DECISION 

The Record of Decision (ROD) for OU-6, which documents the selected remedial alternatives for the site, 
was developed from the findings of the Feasibility Study (FS) and signed by the Navy in September  
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2002. The ROD has not been signed by the United Stated Environmental Protection Agency (USEPA) as 
of August 2003 due to outstanding institutional control issues between the Navy and the USEPA. The 
major components of the ROD selected Alternative 2 of the Proposed Remedial Action Plan as the 
remedial action for Site 3.  The major components of Alternative 2 included: 
 

• Limited removal of protruding landfill materials. 
• Placement and compaction of on-site soil to establish a suitable subgrade to promote positive 

drainage. 
• Fencing and posting of warning signs on the perimeter of the landfill to limit access to the 

covered area.  (The access restrictions are placed to limit future uses of the site that may 
result in disturbance of the soil cover or direct contact with contaminated media). 

• A Classification Exception Area (CEA) pursuant to N.J.A.C. 7:9-6 established to prohibit use 
of untreated groundwater as drinking water.  [New Jersey Department of Environmental 
Protection (NJDEP) administers the CEA program to ensure groundwater that temporarily 
does not meet Groundwater Quality Standards (GWQS) guidelines is not inadvertently used 
for a potable water source]. 

• Long-term, periodic monitoring and 5-year reviews that would assess the contaminant status 
and the potential threats to human health and the environment. 

 
The major components of the ROD selected Alternative 3 of the Proposed Remedial Action Plan as the 
remedial action for Site 10.  The major components of Alternative 3 included: 
 

• The installation of a cover system over the area of former active landfill operations to prevent 
potential human and animal contact with contaminants in the landfill contents, reduce 
contaminant leaching to groundwater, and minimize contaminant migration via surface runoff 
and erosion. 

• The placement of access restrictions to limit future uses of the site that may result in 
disturbance of the soil cover or direct contact with contaminated media. 

• The prohibition of using untreated groundwater as drinking water; and 
• Routine inspection and maintenance of entire landfill surface to ensure integrity of the 

existing and new cover systems.  

1.4 CERTIFICATION REQUIREMENTS 

The construction of the multi-layered cap requires verification of the materials delivered to the landfill, 
the proper placement of the material, and field and laboratory testing of the construction materials.  In 
accordance with the requirements of Contract No. N62472-99-D-0032, Contract Task Order No. 40, this 
Report certifies the quality control processes and describes the construction activities by including the 
following documentation: quality control data provided by manufacturers; laboratory test results; and as-
built drawings. 
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2. PROJECT ORGANIZATION AND STRUCTURE 
Several federal and state organizations were involved in carrying out the remedial action at Sites 3 and 
10.  At times, representatives of the various organizations changed; however, the responsibilities and 
duties of the organizations and personnel positions remained consistent throughout the construction. 

2.1 GENERAL 

The organizations involved in the remedial action at Sites 3 and 10 included the regulatory agencies, the 
Engineering Field Activity Northeast (EFANE) and Foster Wheeler Environmental Corporation 
(FWENC).  The regulatory agencies are the USEPA and the NJDEP.  Representatives of the Navy acted 
as Remedial Project Manager (RPM), Construction Navy Technical Representative (Construction NTR), 
Design Navy Technical Representative (Design NTR), and Contracting Officer's Technical 
Representative (COTR). FWENC personnel included a Program Manager, Project Manager, Project 
Superintendent, Quality Control Engineer (QCE), Quality Control Program Manager (QCPM), and 
Project Controls Engineer.  

2.2 ORGANIZATION AND RESPONSIBILITIES 

The following section describes the responsibilities and lines of authority within each organization 
involved in the project and construction quality control.  A project organization list is provided as Table 
2-1.   

2.2.1 Engineering Field Activity Northeast (EFANE) 

EFANE, as facility owner, designated an employee of NWS Earle’s office of the Resident Officer In 
Charge of Construction (ROICC) as the Construction NTR to manage FWENC during the project.  
EFANE also designated employees of their civil design and environmental groups to act as Design NTR, 
COTR, RPM, and Environmental Coordinator for the project.  EFANE had the authority to select and 
dismiss organizations charged with design, quality control, and construction activities, and to accept or 
reject Construction Drawings and Technical Specifications and reports, and the materials and 
workmanship of FWENC. 

2.2.1.1 Design Navy Technical Representative (NTR) 
The Design NTR was an employee of EFANE’s Civil Design Department and was the Navy’s technical 
point-of-contact for the project.  Specifically, the Design NTR was responsible for coordinating the 
resolution of design engineering issues brought forth by FWENC. 

2.2.1.2 Contracting Officer’s Technical Representative (COTR) 
The Contracting Officer’s Technical Representative (COTR) was an employee of EFANE who served as a liaison 
between EFANE’s Contracting Officer and FWENC.  The COTR was responsible for reviewing FWENC’s scope 
of work, schedule and budget to ensure that they were adequate to meet the requirements of the project.  

2.2.1.3 Remedial Project Manager (RPM) 
The RPM was an employee of EFANE’s Environmental Department and was the Navy’s environmental 
point-of-contact for the project.  In particular, the RPM was responsible for interacting with regulatory 
agencies (USEPA and NJDEP) and for coordinating the resolution of environmental issues brought forth 
by FWENC. 

2.2.1.4 Construction Navy Technical Representative (NTR) 
The Construction NTR was an employee of NWS Earle’s ROICC office and was the Navy's local 
representative for the project.  The Construction NTR was responsible for coordinating construction and 
Construction Quality Assurance (CQA) activities so that they were conducted in accordance with the 
Construction Drawings and Technical Specifications.  He interfaced with the Project Manager, Project 
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TABLE 2-1 

PROJECT ORGANIZATION LIST 

REMEDIAL ACTION AT OU-6 (SITES 3 AND 10) 

NAVAL WEAPONS STATION EARLE 

COLTS NECK, NEW JERSEY 

 

Engineering Field Activity Northeast (EFANE)  

Design Navy Technical Representative (NTR) Jim Briggs 

RAC Contracting Officer Technical Representative (COTR) Christi Davis 

Remedial Project Manager (RPM) Michelle DiGeambeardino 

Department of the Navy, Naval Weapons Station Earle  

Construction Navy Technical Representative (NTR) Dan Zari/Jim Davis 

Environmental Coordinator Larry Burg 

Regulatory Agencies  

USEPA, Region II Jessica Mollin 

NJDEP Robert Marcolina 

FWENC  

Program Manager Carl Tippmann 

Project Manager Rick Woodworth 

Project Superintendent Jon Cary/Bob Olson 

Quality Control Engineer (QCE)  Jim Lisic 

Quality Control Program Manager (QCPM) Tom Kelly 

Project Controls Engineer Janis Hottinger 
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Superintendent and QCE regarding daily operations and conformance of construction activities with the 
Construction Drawings and Technical Specifications.  His responsibilities included the following:  
 

• Ensuring that the project scope and objectives were defined and that procedures, schedules, 
budgets, and manpower requirements were established. 

• Establishing project procedures, instructions, including lines of communication, working 
relationships, controls, and reporting requirements within the project. 

• Providing direction and guidance to the site project team with respect to their individual 
project responsibilities. 

• Processing submittals, Requests for Information (RFIs) and Change Request Forms (CRF) 
generated by FWENC. 

• Reviewing Construction Quality Control (CQC) documentation to verify that corrective 
action had been satisfactorily completed when deviations were made from the Construction 
Drawings and Technical Specifications. 

2.2.1.5 Environmental Coordinator 
The Environmental Coordinator was a member of NWS Earle’s base environmental office.  The 
Environmental Coordinator was responsible for providing pertinent information to FWENC regarding 
environmental issues at NWS Earle and for assisting FWENC in resolving any such issues.  The 
Environmental Coordinator would conduct routine inspections of the work being performed during the 
project, and would attend the weekly progress meeting.  He interfaced with the Project Manager, Project 
Superintendent and QCE regarding daily operations and conformance of construction activities with the 
Construction Drawings and Technical Specifications. 

2.2.2 Regulatory Agencies 

The regulatory agencies involved with the project were the USEPA and the NJDEP.  Representatives 
from these agencies would contact EFANE’s RPM to request updates on the progress of the project and to 
relay any questions or comments regarding the overall activities at Sites 3 and 10.   

2.2.3 Foster Wheeler Environmental Corporation (FWENC) 

FWENC was responsible for ensuring that construction activities were implemented in strict accordance 
with design criteria, Construction Drawings, and Technical Specifications using the necessary 
construction procedures and techniques.  FWENC was also responsible for formulating and implementing 
the Construction Quality Control (CQC) Plan, which addressed the rules and responsibilities of CQC 
personnel, and outlined inspection and testing procedures to be conducted by CQC personnel and/or 
subcontractors. 
Other responsibilities of FWENC included: 
 

• Preparing and submitting to the Construction NTR monthly status reports containing 
information regarding:  

 
1) Percentage of work completed. 
2) Unresolved delays (encountered or anticipated) that could affect the schedule and a 

description of efforts made to mitigate those delays or anticipated delays. 
3) Revisions to the construction schedule. 
4) A list of activities scheduled for the next month. 
5) Other information relating to the progress of construction. 
 

• Initiating, maintaining, and supervising all health and safety procedures and programs in 
connection with the work. 
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• Notifying the Construction NTR in writing of any subsurface or latent physical conditions 
encountered that differed materially from those specified or indicated. 

• Implementing the CQC Plan and establishing the chain of command. 
• Assigning the Project Superintendent, who was responsible for the field construction 

operations, and the QCE who was responsible for the implementation of the CQC Plan. 
• Furnishing or utilizing materials or equipment, specific means, methods, techniques, sequence, 

or procedure of construction as required by the contract documents or a substitute acceptable to 
EFANE, if needed. 

• Preparing Daily Reports and submitting them to the ROICC for review and transmission to 
the Construction NTR. 

• Procuring subcontractor services; submitting the proposed vendors to the Navy for acceptance 
prior to commencing work. 

• Maintaining at the site two record copies of all construction drawings, one copy of 
specifications, addenda, written amendments, change orders, work directive changes, field test 
records, field orders, and written interpretations and clarifications.   

2.2.3.1      Project Manager 
The responsibility of the Project Manager was to provide general oversight of all facets of the project.  
The Project Manager allocated the necessary resources to the project, monitored the construction schedule 
and budget, and provided oversight of the quality control activities for the duration of the project.  The 
Project Manager was responsible for monitoring all of the testing and inspection performed by the QCE 
as outlined in the CQC Plan.  Additionally, the Project Manager performed random testing and inspection 
to verify the results obtained by the QCE during the routine QC testing and inspection.  The Project 
Manager was also responsible for reviewing and approving the technical submittals and CRFs prepared 
by the QCE, monitoring the progress of the construction drawings, participating in routine inspections 
conducted during critical phases of construction, and providing technical assistance to the QCE 
throughout the project.  The Project Manager reported directly to the Program Manager. 

2.2.3.2      Project Superintendent 
The Project Superintendent was responsible for all on-site construction activities including supervising 
craft labor and subcontractors, and monitoring construction materials and equipment.  The Project 
Superintendent reported to the Project Manager and interfaced with the Construction NTR and the QCE. 

2.2.3.3      Quality Control Engineer (QCE) 
The Quality Control Engineer was independent of FWENC’s project chain of command, and worked in 
conjunction with the Construction NTR and the QCPM.  The Quality Control Engineer was responsible 
for coordinating inspection and surveillance activities on a full-time basis.  The results of inspections and 
surveillance were documented in the Daily Reports.  The Quality Control Engineer was also responsible 
for: 
 

• Implementing the CQC Plan. 
• Performing CQC inspection and field tests and preparing inspection and testing reports. 
• Collecting samples for CQC laboratory testing and reviewing the test results. 
• Maintaining the latest applicable copy of the Construction Drawings and Technical 

Specifications with amendments and/or approved modifications at the job site and ensuring 
that they were used for shop drawings, fabrication, construction, inspections, and testing. 

• Maintaining the red-line drawings at the site to depict the as-built conditions of the project.  
• Maintaining the Submittal Register for the duration of the contract.   
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• Reviewing shop drawings and/or other submittals for compliance with the contract 

requirements prior to their submission to the Project Manager for review, action and 
transmission to the Construction NTR. 

• Establishing and maintaining a Rework Item List for work that did not conform to the 
Construction Drawings and/or Technical Specifications. 

• Tracking and monitoring items on the rework list to ensure the rework inspection and testing 
activities and frequencies were in accordance with the contract requirements. 

• Attending and assisting the Construction NTR at the pre-final inspection and final acceptance 
inspection. 

2.2.3.4 Project Controls Engineer 
The Project Controls Engineer was responsible for monitoring the schedule and budget of the project 
using the Resource Planning and Control System for costing and Primavera Scheduling software.  Other 
responsibilities included preparing budgetary cost analyses, submitting monthly project updates to 
EFANE, and providing monthly budget and schedule forecasts to track the progress of the project.  The 
Project Controls Engineer reported to the Project Manager.   

2.2.4 Subcontractors 

FWENC employed various subcontractors to complete the construction activities at Sites 3 and 10.  It was 
the responsibility of FWENC to ensure that each subcontractor met the technical requirements of the 
Construction Drawings, Technical Specifications, and CQC Plan applicable to their scope of work.  The 
QCE conducted daily inspections of the work performed by subcontractors to ensure compliance with the 
Technical Specifications and Construction Drawings. 

2.3      PROJECT MEETINGS 

Bi-weekly progress meetings were held throughout the project to review current project status and 
enhance coordination and communication among all parties.  The bi-weekly progress meetings were 
coordinated and facilitated by the Project Manager and attended by the Project Superintendent, QCE, 
Design NTR, RPM, the Construction NTR and occasionally by various other parties involved with the 
project.  The Project Manager prepared and distributed the minutes of the weekly progress meetings to all 
parties involved with the project.  Weekly progress meetings included discussions of the following, as 
applicable: 
 

• Review of the previous week's activities and accomplishments. 
• Review of the planned activities for the upcoming week. 
• Discussion of any potential problems associated with the project. 
• Review of the current schedule versus the baseline schedule. 
• Update the cost status of the project. 
• Discussion of quality issues related to the construction activities. 
• Discussion of the status of submittals, RFIs, and CRFs. 
• Notification to USEPA and NJDEP of upcoming construction activities. 
• Revisions to previous meeting minutes. 

2.4      DAILY SUMMARY REPORTS 

Daily summary reports were prepared by FWENC during construction activities at Sites 3 and 10.  The 
reports were submitted to the Construction NTR for review and verification of their contents.  Information 
in the reports included:   
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• Description of the work performed. 
• Equipment used during the day. 
• Labor hours of the field crew and FWENC’s subcontractors. 
• Quality control documentation. 
• Summary of the quality control testing and inspection performed. 
• Rework items that had been identified or corrected. 
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3. CONSTRUCTION DOCUMENTS 
As part of the remedial activities at Sites 3 and 10, several documents were developed to specify the 
procedures and materials to be used during the construction of the landfill cover systems.  These 
documents were maintained at the site and were readily available for reference. 

3.1      DESIGN ANALYSIS REPORT 

The Design Analysis Report was prepared by FWENC and submitted to EFANE on August 5, 2002.  The 
report included a summary of the geologic and hydrogeologic information for each of the landfill sites, 
detailed geotechnical evaluations of slope stability and settlement, and other design calculations related to 
the basis of design for Sites 3 and 10.  Conclusions drawn from the Design Analysis Report were used to 
generate the project Technical Specifications and Construction Drawings. 

3.2      TECHNICAL SPECIFICATIONS AND CONSTRUCTION DRAWINGS 

The 100% design Technical Specifications and Construction Drawings for the remedial action at Sites 3 
and 10 were prepared by FWENC and submitted to EFANE on August 5, 2002.  The Technical 
Specifications and Construction Drawings were used by FWENC to perform construction activities at the 
Sites 3 and 10.  A copy of the updated red-line drawings was kept on site by the QCE, and periodically 
reviewed by the Project Manager, to document all changes to the Construction Drawings. 

3.3       SOIL EROSION AND SEDIMENT CONTROL PLAN 

The Soil Erosion and Sediment Control Plan was prepared by FWENC and submitted to the Navy on 
August 5, 2002.  The Soil Erosion and Sediment Control Plan provides details regarding the erosion and 
sediment controls that were utilized during the construction of the landfill caps at Sites 3 and 10.  The 
plan also includes calculations that estimate the storm water runoff from the two landfill sites, 
calculations that size the stormwater outlet protection areas, and other miscellaneous erosion and 
sediment control calculations.   

3.4       REMEDIAL ACTION WORK PLAN 

The Remedial Action Work Plan was prepared by FWENC and submitted to the Navy on August 5, 2002.  
The Remedial Action Work Plan provides an overview of the personnel involved in the construction of 
the landfill caps, the tasks, equipment, and manpower required to complete the project, and a general 
approach as to how the construction would be performed.  In addition to the Remedial Action Work Plan, 
the Final Site Health and Safety Plan was submitted on November 13, 2001. 

3.5  CONSTRUCTION QUALITY CONTROL (CQC) PLAN 

The CQC Plan was prepared by FWENC and submitted to EFANE on August 5, 2002.  The CQC Plan 
identified the testing and inspection methods used to document that the cap construction materials were 
manufactured and installed as specified in the Technical Specifications and Construction Drawings.  The 
plan also outlined the frequency of testing and inspection for each construction material to be performed 
by the CQC personnel to assure compliance with the Technical Specifications.  The CQC Plan also 
provided a description of the roles and responsibilities of each party involved with the project. 

3.6       OPERATION AND MAINTENANCE (O&M) USER MANUAL 

The O&M User Manual was drafted by FWENC and submitted in draft version to the Navy and 
Regulators on June 11, 2003.  The O&M User Manual serves to explain the associated components of the 
landfill caps at Sites 3 and 10.  The O&M User Manual also includes a detailed explanation of the 
function of each main component of the cap, provides material specifications, provides maintenance 
guidelines, and inspection forms.    
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4. LANDFILL CAP CONSTRUCTION ACTIVITIES 
Construction activities at Sites 3 and 10 were completed in several stages, beginning in mid September 
2002, with mobilization, and concluding during the week of June 4, 2003, with completion of the landfill 
caps construction.  In early January 2003 the site was demobilized for the winter and re-mobilized again 
on April 21, 2003.   The construction of the landfill caps at Site 3 and 10 were concurrent.  The stages of 
construction at Sites 3 and 10 included site preparation, subgrade preparation, final cover system 
construction, storm water management system installation, and revegetation.  FWENC conducted 
construction activities concurrently at both sites to effectively utilize the construction resources and to 
accelerate the construction schedule.   

4.1 SITE PREPARATION 

Site preparation activities were conducted by FWENC in mid September 2002.  The following sections 
provide a description of the site preparation activities. 

4.1.1 Mobilization 

FWENC mobilized to Sites 3 and 10 in mid September 2002 to begin site preparation activities for 
construction of the landfill cover systems.  Mobilization activities included installation of temporary 
facilities (office trailers, electrical service, telephone service, etc.), delivery of heavy equipment, 
construction of site entrances, installation of temporary erosion and sediment controls, and posting of the 
appropriate warning signs at all site entry points.  As construction activities progressed, additional 
equipment and personnel were mobilized to the project to meet the demands of the schedule. 

4.1.2 Site Access Road 

The site access roads were constructed at Site 3 and Site 10 in order to gain construction access during the 
cap installations.  The site access roads were constructed in accordance with the Contract Drawings and 
Technical Specifications.  1.5-inch stone was used to construct the access roads. The 1.5-inch stone was 
supplied by Harrod Enterprises, Inc. located in West Chester, Pennsylvania.  Approximately 704.12 tons 
of stone was placed to construct the site access roads. 

4.2     FINAL COVER SYSTEM DESIGN – SITE 3 

The cap system for the Site 3 landfill as described in the ROD included the following components in 
ascending order: 
 

• Placement and compaction of on-site soil to establish a suitable subgrade to promote positive 
drainage. 

• Placement and compaction of 30 inches of cover soil material; and 
• Placement of 6 inches of top soil to support final seeding and vegetation. 

4.2.1 Demolition of Existing Structures 

Prior to the landfill cap installation, two (2) existing small wooden structures located on-site were 
demolished. Three (3) roll-off containers were utilized for the transportation and disposal of these 
structures.  Disposal documentation is included in Appendix A. 

4.2.2 Landfill Subgrade Preparation/Excavation 

The landfill subgrade was prepared prior to the cap installation.  Additionally, the placement and 
compaction of fill subgrade materials within the limits of the existing landfill material was performed to 
achieve the appropriate subgrade elevation as shown on the Contract Drawings.   
 
For Site 3, the total volume of fill was determined to be 29,052 cubic yards (cy) and the total volume to 
be cut was determined to be 1,156 cy.  The volume of cut was subtracted from the volume of fill to 
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determine the net volume of fill that was required to be brought to the site.  The approximate net volume 
of fill for Site 3 was 27,896 cy.  The actual amount of subgrade material transported to the Site 3 landfill 
cap was 76,636 tons.  This subgrade material was provided by the Navy from an on-site borrow source.  

4.2.3 Installation of the 3-Foot Soil Cover Cap 

Components of the installation of the 3-foot soil cap in ascending order consisted of placement and 
compaction of 30 inches of cover soil material and the placement of 6 inches of top soil to support final 
seeding and vegetation.  The installation of the cap was performed according to the Contract Drawings 
and Technical Specifications. The cover soil and the top soil was supplied by Harrod Enterprises, Inc.  
Approximately 26,407 tons of  cover soil and approximately 5,575 cy of top soil was installed at the Site 
3 landfill cap.  The final top soil layer was graded to promote proper run-off, and to accommodate 
settling.  The state sanitary landfill regulations require that, after allowing for settlement, the top surface 
of a landfill cap be between 3 percent and 5 percent.  To be conservative, a minimum slope of 5 percent 
slope was used in the design and construction.  Side slopes were constructed to a 3 to 1 (3 horizontal to 1 
vertical) slope.  This design and construction promotes the run-off of precipitation.    

4.2.4 Stormwater Management Measures  

The stormwater management measures implemented at the Site 3 landfill cap were reinforced concrete 
pipes, headwalls, drainage swales.  Perimeter rip-rap swales and two (2) storm water outlet protections 
were installed at the locations indicated on the as-built drawings for Site 3 as included in Appendix B.  
The installation of the stormwater management measures were performed according to the Contract 
Drawings, Technical Specifications and the Soil Erosion and Sediment Control Plan.  The rip-rap stone 
used for stormwater management was supplied by Harrod Enterprises, Inc.  Approximately 1,660 tons of 
rip-rap stone was installed for stormwater management at both Site 3 and Site 10.  

4.2.5 Monitoring Wells 

Monitoring well modifications were performed to four (4) existing monitoring wells prior to the cap 
installation at Site 3.  The monitoring well modifications consisted of extending existing wells, MW3-04, 
MW3-05, MW3-06 and MW3-07 to 3 feet above finished grade. The monitoring well modifications were 
performed according to the Contract Drawings and Technical Specifications. Monitoring wells outside the 
cap boundaries remain in their present configuration and were not modified.  In addition, four (4) new 
monitoring wells were installed outside the landfill boundary, MW3-09, MW3-10, MW3-11 and MW3-
12.  Modifications and installation of the monitoring wells were performed by B&B Drilling, Inc. located 
in Netcong, New Jersey.   The locations of the modified monitoring wells and the installed monitoring 
wells are shown on the as-built drawings for Site 3 are included in Appendix B.  The drillers daily reports 
(Control Number 26) and catalogue sheets (Control Number 30) for the monitoring well modification are 
included within Appendix C. 

4.2.6 Seeding 

As the final component of the landfill cap involved seeding. Seeding was performed by Cedar Hill 
Landscaping located in Somerset, New Jersey.  Seeding on the west side of Site 3 was performed on May 
15, 2003 and on the east side of Site 3 on May 20, 2003.   The seedbed was initially scarified and then 
commercial fertilizer, seed, and mulch were furnished and placed.  All seeding was in compliance with 
the Contract Drawings and Technical Specifications.  

4.3      FINAL COVER SYSTEM DESIGN – SITE 10 

The cap system for the Site 10 landfill as described in the ROD included the following components in 
ascending order:  
 

• Site preparation including grading of existing material to establish a positive subgrade for 
drainage. 
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• Placement of a 12-inch gas management sand layer; 
• Installation of a 60-mil HDPE textured geomembrane liner; 
• Placement of a 12-inch sand drainage layer; 
• Placement of 8-ounce geotextile fabric between the drainage layer and the cover soil 

material; 
• Placement and compaction of 12 inches of cover soil material; and 
• Placement of 6 inches of top soil to support final seeding and vegetation. 

4.3.1 Landfill Subgrade Preparation/Excavation 

The landfill subgrade was prepared prior to the cap installation.  Additionally, the placement and 
compaction of fill subgrade materials within the limits of the existing landfill material was performed to 
achieve the appropriate subgrade elevation as shown on the Contract Drawings.   
 
For Site 10, the total volume of fill was determined to be 1,121 cubic yards (cy) and the total volume to 
be cut was determined to be 1,654 cy.  The volume of cut was subtracted from the volume of fill to 
determine the net volume of fill that was required to be brought to the site.  The net volume of fill for Site 
10 was -533 cy.  This negative value indicated that an excess of 533 cy of fill would remain once the 
capping activities were completed.  This remaining soil was left on-site and was incorporated into the 
final subgrade elevations.   

4.3.2 Gas Management Layer 

The gas management layer of the landfill cap at Site 10 was installed according to the Contract Drawings 
and Technical Specifications. This gas management layer consisted of 12-inches of sand. The sand used 
for the gas management layer was supplied by Harrod Enterprises, Inc.  Approximately 5,350.5 tons of 
sand was installed.  The landfill gas management layer will serve to collect gasses which may be 
generated by the landfill and to direct the landfill gases to four (4) passive gas vents.   

4.3.3 Geomembrane 

A 60-mil HDPE textured geomembrane liner was provided by IWT/Cargo-Guard located in Waretown, 
New Jersey for the Site 10 landfill cap.  The geomembrane liner was installed by East Coast Liner located 
in Toms River, New Jersey at the location shown on the Contract Drawings.   

4.3.4 Sand Drainage Layer 

The sand drainage layer of the landfill cap at Site 10 was installed according to the Contract Drawings 
and Technical Specifications. This sand drainage layer consisted of 12-inches of sand that achieved a 
permeability higher than or equal to 1 x 10-3 cm/sec based upon the New Jersey regulations. The sand 
used for the sand drainage layer was supplied by Harrod Enterprises, Inc.  Approximately 5,319.3 tons of 
sand was installed.  The function of the sand drainage layer is to reduce the head, which would develop 
on the geomembrane due to water infiltrating into the cap system.  

4.3.5 Geotextile Fabric 

An 8-ounce geotextile fabric was provided by IWT/Cargo-Guard for the Site 10 landfill cap. The 
geotextile fabric was installed by East Coast Liner over the drainage sand material at the location 
indicated on the Contract Drawings.   

4.3.6 Soil Cover Layer 

A 12-inch cover soil was installed over the 8-ounce geotextile fabric at the locations indicated on the 
Contract Drawings.  The cover soil was supplied by Harrod Enterprises, Inc.  Approximately 4,834 tons 
of cover soil was installed at the Site 10 landfill cap.  
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4.3.7 Top Soil Layer 

A 6-inch layer of top soil was placed on top of the cover soil layer to support final seeding and vegetation 
according to the Contract Drawings and Technical Specifications. The top soil was supplied by Harrod 
Enterprises, Inc.  Approximately 1,306 cy of top soil was installed at the Site 10 landfill cap.  The final 
top soil layer was required to have grading that promotes proper run-off, to prevent run-on, and to 
accommodate settling.  The state sanitary landfill regulations require that, after allowing for settlement, 
the top surface of a landfill cap be between 3 percent and 5 percent.  To be conservative, a minimum 
slope of 5 percent was used in the design and construction. Side slopes were constructed to a 3 to 1 (3 
horizontal to 1 vertical) slope, except on the east side of the landfill because of the close proximity of the 
railroad tracks to the site.  These slopes vary with location as shown on the Contract Drawings.  This 
design and construction promotes the run-off of precipitation.    

4.3.8 Gas Management Piping 

The gas management piping construction included the placement of gas management vents for the final 
cover system. Four (4) gas vent pipes were installed at the locations indicated on the as-built drawings for 
Site 10 as included in Appendix D. The gas vents were installed by B&B Drilling, Inc.  The gas 
management piping was furnished and installed according to the Contract Drawings and Technical 
Specifications. The drillers daily reports (Control Number 29) and catalogue sheets (Control Number 28) 
for the gas management piping are included within Appendix C. 

4.3.9 Stormwater Management Measures  

The stormwater management measure implemented at the Site 10 landfill cap was a drainage swale.  
Perimeter rip-rap swales were installed at the locations indicated on the as-built drawings for Site 10 is 
included in Appendix D. The installation of the stormwater management measures were performed 
according to the Contract Drawings, Technical Specifications and the Soil Erosion and Sediment Control 
Plan.  The rip-rap stone used for stormwater management was supplied by Harrod Enterprises, Inc.  
Approximately 1,660 tons of rip-rap stone was installed for stormwater management at both Sites 3 and 
Site 10.  
 

4.3.10 Monitoring Wells 

Monitoring well modifications were performed to one (1) existing monitoring wells prior to the cap 
installation at Site 10.  The monitoring well modification consisted of extending the existing well, 
MW10-02, to 3 feet above finished grade. The monitoring well modification was performed according to 
the Contract Drawings and Technical Specifications. Monitoring wells outside the cap boundaries remain 
in their present configuration and were not modified. Modification of the monitoring well was performed 
by B&B Drilling, Inc.   The location of the modified monitoring well is shown on the as-built drawings 
for Site 10 as included in Appendix D.  The drillers daily reports (Control Number 29) and catalogue 
sheets (Control Number 28) for the monitoring well modification are included within Appendix C. 

4.3.11 Seeding 

The  final component of the landfill cap involved seeding. Seeding was performed by Cedar Hill 
Landscaping.  Seeding on the of Site 10 was performed on May 8, 2003.   The seedbed was initially 
scarified and then commercial fertilizer, seed, and mulch were furnished and placed.  All seeding was in 
compliance with the Contract Drawings and Technical Specifications.  
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4.4 OTHER DESIGN REQUIREMENTS 

4.4.1 Ordnance Materials 

During the geophysical investigation at Site 10, ordnance materials were encountered.  All ordnance 
materials appeared to be shell casings, shipping containers, and other components.  No unexploded 
ordnance (UXO) materials were encountered.   
 
FWENC UXO personnel were available during all intrusive activities in the areas where ordnance 
materials were encountered. When an ordnance-type material was encountered, UXO personnel inspected 
the materials and found several 40 mm cartridge cases, several 20 mm cartridge cases and one (1) 3-inch 
cartridge case.  All ordnance-type materials found were expended (inert).  A copy of the FWENC UXO 
log book of their daily findings is included as Appendix E.  

4.4.2 Dust Control 

Dust generated during earth moving activities was controlled using dust suppression techniques. Clean 
water was used for dust suppression which was applied using a 3000 gallon water truck.  Special 
precautions were taken to monitor dust emissions and implement dust control measures during the initial 
limited activities involving the disturbance of the existing site soils.  
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5. QUALITY CONTROL TESTING/INSPECTION 
All of the QC testing and inspection for the project was performed and coordinated by the QCE in 
accordance with the CQC Plan.  The QCE was directly responsible for conducting all field inspections of 
the landfill cover systems construction activities, coordinating the on-site and laboratory testing of the 
construction materials, coordinating inspections with the QC representative of the geosynthetic crew, and 
reviewing the manufacturer’s certifications of materials delivered to the site.  Results of the QC field 
inspections were submitted in the daily production report for review by the ROICC.  Results of the on-site 
and laboratory QC testing were reviewed by the QCE prior to submittal to the Project Manager for 
review, and approval by the Construction NTR.  These submittals are included in Appendix C.  The QC 
testing and inspection conducted for the borrow materials, geosynthetics and concrete is presented in this 
section. 

5.1     BORROW MATERIALS 

The borrow materials used to construct the final landfill cover system underwent three phases of QC 
testing to ensure conformance with the Technical Specifications and the CQC Plan.  The three phases 
included: Pre-Construction Testing, Construction Phase Testing, and In-Place Field Testing.  The borrow 
materials that went through these testing phases included: Gas Management Material, Granular Drainage 
Material, Cover Soil and Top Soil.  The on-site and laboratory geotechnical testing of the Gas 
Management, the Granular Drainage Material, Cover Soil and Top Soil was completed by American 
Geotech, Inc. under subcontract to FWENC.   

5.1.1  Pre-Construction Testing  

Prior to a borrow source being approved to supply components of the final landfill cover system to 
Landfill Sites 3 and 10, FWENC was required to perform pre-construction testing of the material to 
demonstrate conformance with the Technical Specifications.  The QCE visited the borrow source to 
inspect the material, evaluated the quantity of material available, and assessed the manner in which the 
material was processed or derived. All of the borrow materials were demonstrated to conform with the 
Technical Specifications prior to their use on the project.  

5.1.2  Construction Phase Testing     

Once a borrow material was accepted for use on the project, QC testing of the material proceeded to the 
construction phase to verify that conformance to the Technical Specifications was maintained.  This phase 
of testing was implemented so that variations in the material that affected the placement and compaction 
efforts could be observed and the construction activities modified accordingly.  In addition, visual 
inspection of the borrow materials was routinely performed by the QCE to check their consistency 
throughout the project. Results of the construction phase testing were found to be in conformance with the 
Technical Specifications and are presented in Appendix C, the Quality Control Submittals. 

5.1.3 In-Place Field Testing    

In-place QC field testing was performed by American Geotech, Inc., to verify that the density and 
moisture content of the completed subgrade and cover layers was in conformance with the Technical 
Specifications and the CQC Plan.  Tests for pH, permeability and sieve analysis was performed on the 
Gas Management Material and Granular Drainage Material.  Sieve analysis, Atterburg Limits, pH and 
total organic content (TOC) tests were performed on the Top Soil.  Results of the testing were reviewed 
by the QCE prior to submittal to the Project Manager for review, and approval by the Construction NTR. 
The results of the in-place field testing for the Gas Management Material (Control Number 12), Granular 
Drainage Material (Control Number 12A) and Top Soil (Control Number 31) are presented in Appendix 
C, the Quality Control Submittals. 
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The depth of the subgrade and cover layers at each test location was measured during the in-place testing 
as part of the quality control of the layer thickness.  The results of the layer thickness verification were 
recorded by the QCE and appropriate action was taken in deficient locations.    
 
Field testing of the Rip-Rap was also performed throughout the project.  Testing of these materials 
involved determining the gradation by the method outlined in ASTM D5519.  A sample of the material 
was taken from an on-site stockpile and the stones were segregated according to their size.  All of the 
different stone sizes were then weighed to determine the percentage of the total sample that each stone 
size comprised.  QC testing of the riprap demonstrated that the material met or exceeded the requirements 
of the Technical Specifications.  The results were compared by the QCE to the values specified in the 
NJDOT regulations prior to submittal to the Project Manager for review, and approval by the 
Construction NTR.  Results of the Rip-Rap testing are presented in Appendix C, the Quality Control 
Submittals. 

5.2    GEOSYNTHETIC MATERIALS 

QC testing and inspection of the geosynthetic materials involved reviewing the testing certificates 
provided by the manufacturer, conducting laboratory testing of the materials to demonstrate conformance 
with the Technical Specifications, and performing field tests on the material to verify that they were 
properly installed.  

5.2.1 Geomembrane/Geotextile Manufacturer’s Certifications 

The geomembrane/geotextile installed at Landfill Site 10 was Mirafi 180N (8 oz.), Mirafi 1120N (12 oz.) 
and Solomax 460T (60 mil HDPE textured liner).  Mirafi 180N (8 oz.) was installed at Site 10 below the 
cover soil layer and above the sand drainage layer.  Solomax 460T was installed above the gas 
management layer and below the sand drainage layer.  The Mirafi 1120N (12 oz.) is non-woven and was 
installed at Site 10 below the site access roads and below all drainage swales. Providing the certification 
involved QC testing of the geotextile at the manufacturing facility prior to its delivery to the landfill.  
Results of the QC testing were reviewed by the QCE for conformance with the Technical Specifications 
prior to submittal to the Project Manager for review, and approval by the Construction NTR.  All of the 
geotextile rolls delivered to the landfill were inspected by the QCE upon arrival to verify that the proper 
rolls were delivered and that no damage occurred during transport. Certifications for Mirafi 180N (8 oz.), 
Solomax 460T, Mirafi 1120N (12 oz.) geomembrane are included in Appendix C, under Control Number 
16 and Control Number 20. 

5.2.2  Borrow Material/Geomembrane Interface Testing 

The interface friction between the geomembrane and the borrow material or geosynthetic components 
above and below the geomembrane were tested prior to installation of the materials to verify that the 
shear resistance between them was acceptable.  The test, referred to as a direct shear test, provided the 
resulting friction angle which was subsequently used to determine the maximum slope angle on which the 
subject material can be installed while minimizing the potential for slope failure.  The three interfaces that 
were tested for the project include: textured geomembrane to non-woven cushion geotextile, smooth 
geomembrane to non-woven cushion geotextile, and non-woven cushion geotextile to granular drainage 
material.  The direct shear testing was conducted by an independent laboratory under subcontract to 
FWENC in accordance with ASTM D5321 as outlined in Section 02771 of the Technical Specifications.  
The minimum angle required by the Technical Specifications for the textured geomembrane-cushion 
geotextile and cushion geotextile-granular drainage material interfaces was 25 degrees and the minimum 
angle for the smooth geomembrane-cushion geotextile interface was 8 degrees.  All of the interface 
testing was performed under the anticipated field conditions.  The testing was performed by Geotesting 
Express. The results of the interface testing were reviewed by the QCE prior to submittal to the Project 
Manager, and approval by the Construction NTR.  All results of interface testing were acceptable.  
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Results of the testing are included within Control Number 17, Control Number 18 and Control Number 
20 within Appendix C. 

5.2.3 Field Test Seams 

Each day prior to deployment of the geomembrane, a field test seam was prepared by the geosynthetic 
crew with each machine that would be used that day.  Seam testing consisted of welding together two 
strips of geomembrane, either by fusion or extrusion welding, followed by strength testing of the weld to 
demonstrate that the test conditions were adequate to meet the requirements of the Technical 
Specifications.  Test seams were also prepared every four (4) hours during seaming operations to verify 
that the welding machines remained calibrated.  All of the test seams were a minimum of 36-inches long 
and were divided between the geosynthetic QC representative for field and laboratory testing, and the 
QCE for archiving.  The geosynthetic QC representative cut ten (10) samples from each of the test seams 
and field tested them for shear and peel strength in accordance with ASTM D4437 and Section 02771 of 
the Technical Specifications.  Test seams that did not meet the strength requirements of the Technical 
Specifications were rejected and a new test seam was welded after adjustments were made by the welder. 
Results of the testing are included within Control Number 17, Control Number 18 and Control Number 
20 within Appendix C. 

5.2.4 Non-Destructive Seam Testing  

Non-destructive seam testing was performed daily on each of the welded geomembrane seams to verify 
the continuity of the weld.  Both seaming methods, fusion and extrusion welding, required testing of the 
entire seam prior to approval for the next phase of testing. 
 
Fusion welding involved thermally bonding adjoining sheets of geomembrane with two welds separated 
by an air channel.  The continuity of the weld was tested by inserting a manometer into the air channel 
and pumping air throughout the channel.  The weld was judged to be acceptable if the air pressure in the 
channel did not drop more than 3 psi over a 5-minute period.  Any larger pressure drop was assumed to be 
indicative of a leak in the channel caused by a break in one of the two welds.  Leaks in the geomembrane 
seams were located by the geosynthetic crew, repaired with an extrusion weld or a cap strip, and vacuum 
tested prior to approval of the seam. 
 
Extrusion welding of the geomembrane seams were performed when fusion welding was not practical.  
An extrusion weld involved thermally bonding two overlapped pieces of geomembrane at the surface with 
a continuous bead of HDPE welding rod.  Each extrusion weld was tested using the vacuum box method.  
This method involved spreading a soapy solution over the weld and applying an external vacuum to each 
section of the weld.  The vacuum pressure of 5 psi was applied to the weld using a 12-inch square box 
with a clear window at the top.  Leaks in the weld were detected by the appearance of bubbles at the edge 
of the weld during the vacuum application.  Any leaks that were detected in the weld were repaired by re-
extrusion welding and testing the deficient areas.  All of the non-destructive test records are included 
within Control Number 17, Control Number 18 and Control Number 20 within Appendix C. 

5.2.5 Destructive Seam Testing  

Destructive seam testing of the geomembrane was performed upon completion of the non-destructive 
seam testing.  This type of testing was performed on the in-place HDPE geomembrane to verify that the 
continuous geomembrane welds met the strength requirements of the Technical Specifications.  The 
destructive geomembrane samples were 36-inches long and 12-inches wide and were taken at the rate of 
one every 500-linear feet of completed seam.  The holes created in the geomembrane by the destructive 
sampling were patched by extrusion welding a piece of geomembrane over the hole.  The samples were 
labeled with specified seaming information (e.g., seamer, date, temperature, etc.) and were cut into three 
12-inch by 12-inch sections that were used for field testing, laboratory testing, and archiving, 
respectively.   
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The first section of the destructive sample was cut into ten 1-inch specimens and field tested by the QC 
Representative for shear and peel strength using a field tensiometer.  Five of the samples were tested for 
shear strength and five for peel strength.  If four of the five samples met or exceeded the specified 
strength values, the seam was deemed acceptable and the second section of the destructive sample was 
sent for laboratory testing. 
 
Laboratory testing of the second section of the destructive sample was performed in accordance with 
ASTM D 4437.  The sample was shipped to an independent QC laboratory under subcontract to FWENC 
upon completion of the field destructive testing.  As occurred in the field test, ten specimens were cut 
from the sample and were tested for shear and peel strength.  All of the destructive samples sent to the 
independent QC laboratory were in conformance with the Technical Specifications.  The results of the 
field and QC laboratory destructive sample testing are included within Control Number 17, Control 
Number 18 and Control Number 20 within Appendix C.   

5.3 REINFORCED CONCRETE   

Reinforced concrete was used to construct the head walls and pipe for drainage at Site 3.  The pre-cast 
headwalls and reinforced concrete pipe (RCP) material being supplied conformed to Section 02501 of the 
Technical Specifications. All of the QC testing conducted on the pre-cast concrete met or exceeded the 
requirements of the Technical Specifications.  The manufacturer’s data sheets and installation instructions 
are included within Control Number 21 within Appendix C.   
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6. LANDFILL CAP CONSTRUCTION ACTIVITIES 
Construction of the final cover systems at Landfill Sites 3 and 10 required extensive survey control to 
verify that the cover systems were constructed according to the lines and grades indicated on the 
Construction Drawings.  Boucher and James, Inc. located in Doylestown, Pennsylvania was the licensed 
surveying company subcontracted by FWENC to perform all of the critical surveying activities. In 
addition to the surveying conducted by the licensed surveyors, a member of FWENC’s construction crew 
performed routine surveys to assist in controlling the lift thickness of the cover layers during installation.  

6.1 CONSTRUCTION LAYOUT 

The construction layout was established using the project baseline and the survey control points.  The 
coordinates of random survey points were checked at the start of the project to verify the accuracy of the 
Construction Drawings.  The survey crew was responsible for establishing the lines and grades for the 
subgrade and final grade elevations, and for locating various features throughout the landfill.  Some of the 
features that the survey crew was responsible for locating and establishing grades for included:   
 

• Limit of clearing; 
• Final limit of landfill material; 
• Limit of the final cover system; 
• Cuts and fills for the relocation of landfill material; 
• Top and toe of the slope; and 
• Centerline of storm water drainage measures, gas vents, and monitoring wells.    
 

The survey crew worked closely with FWENC to ensure that proper grades were maintained throughout 
the project. 

6.2 AS-BUILT DOCUMENTATION    

An as-built survey of the subgrade and final grade layers was performed Boucher and James, Inc. in 
accordance with the CQC Plan.  The survey was performed on cross-sections at 50-foot intervals along 
the baseline and was submitted to the QCE as a set of cross-section drawings.  The as-built cross-sections 
were used to verify that the thickness of the completed landfill cover system conformed to the 
requirements set forth in the Construction Drawings.  In addition to the cross-sections, topographical 
drawings of the final grade at Landfill Sites 3 and 10 were submitted.  The topographical drawings 
depicted the final grades of the completed landfill surfaces along with the locations of all the features 
visible on the final landfill surfaces including:  
 

• Gas vents; 
• Monitoring wells;  
• Settlement Monuments; and  
• Storm water drainage measures. 
 

A Copy of the As-Built drawings are included in Appendix B for Site 3 and Appendix D for Site 10. 
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Site 3 – Existing Structure Disposal Documentation 
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Site 3 – As-Built Drawings 
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Quality Control Submittals 

 

























































































































































































































































































































































































































































































































 

 
APPENDIX D 

 
Site 10 – As-Built Drawings 
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Copy of FWENC UXO Log Book 
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