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Preface to August 1999 Plan Update

Prior to the August 1999 update to the Construction Quality Assurance/Construction Quality Control
(CQA/CQC) Plan for the Western Expansion Landfill, the CQA/CQC Plan incorporated Waste Management of
New York, LLC’s 1993 Corporate Guidance Document for lining systems (Quality Assurance Manual for the
Installation of Lining Systems, Waste Management, Inc., 1993). The Corporate Guidance Document was
updated in 1996 (Quality Assurance Guidance Document for the Installation of Lining Systems, WMX
Technologies, Inc., June 1996). The August 1999 CQA/CQC Plan update incorporates the 1996 update to the
Corporate Document, in replacement of the 1993 Corporate Guidance Document.
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1. General

1.1 Purpose and Scope

This document provides the Construction Quality Assurance/Construction Quality Control (CQA/CQC) Plan
for construction of the landfill liner system and related items at Waste Management of New York, LLC’s
(WMNY’s) Parkway Expansion Phase Ill. The purpose of this CQA/CQC Plan is to describe the observations
and tests that will be used before, during, and upon completion of construction of the liner system, to ensure that
the construction is provided in accordance with the approved plans and specifications. This CQA/CQC Plan
also describes the procedures to be used to ensure that construction documentation and certification is provided
in an accurate and efficient manner, in accordance with New York State Department of Environmental
Conservation (NYSDEC) and WMNY Corporate requirements. Additional related facility construction
information is provided in other components of the facility’s NYSDEC-approved construction documents. In
particular, the NYSDEC-approved Technical Specifications for the individual landfill liner construction projects
directly specify the construction materials and methods to be used by the Contractor(s) for landfill liner
construction.

This CQA/CQC Plan has been prepared to address the requirements of 6 New York Codes, Rules, and
Regulations (NYCRR) Part 360: Solid Waste Management Facilities (Part 360 or 8360). Specifically, this
CQA/CQC Plan has been prepared in accordance with the overall requirements of §360-2.8 and with the
specific requirements of §360-2.13. 8360-2.8 outlines minimum information and criteria to be provided in the
project’s CQA/CQC Plan and 8360-2.13 outlines project specific materials, testing, and certification
requirements.

This CQA/CQC Plan is divided into the following sections:

e Section 1: General,

e Section 2: Soils CQA;

e Section 3: Geosynthetics CQA;

e Section 4: HDPE Pipe and HDPE Fittings CQA;
e Section 5: Surveying; and

e Section 6: Documentation.

8360-2.13 requires that CQA and associated certification procedures to be identified for several landfill liner
system components. These landfill liner system components, the section of Part 360 that addresses the
requirement, and the section of this CQA/CQC Plan that addresses the requirement are as follows:

e Subgrade and Structural Fill [8360-2.13(i)(3)] are addressed in Section 2;

e Underdrain Soils [8360-2.(d)] are addressed in Section 2;

e Secondary Soil Liner [§360-2.13(j)(3)] is addressed in Section 2;

e Geosynthetic Clay Liner [§360-2.13(j)(3)] is addressed in Section 3;

e Primary and Secondary High-Density Polyethylene (HDPE) Geomembrane Liners [8360-2.13(k)(3)] are
addressed in Section 3;
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e Drainage Stone Layer [§ 360-2.13(1)(3)] is addressed in Section 2;
e Topsoil [8 360-2.13(t)(2)] is addressed in Section 2;
e Leachate Collection Pipes [8§ 360-2.13(m)(3)] are addressed in Section 4;
e Geosynthetic Drainage Layer [8 360-2.13(n)(3)] is addressed in Section 3; and
e Geosynthetic Filters, Cushions, and Separators [8 360-2.13(0)(4)] are addressed in Section 3.
In addition, a Construction Certification Report is required by §360-2.13(u), which is addressed in Section 6.5.

This CQA/CQC Plan incorporates a standard document prepared by Waste Management, Inc. (WMI). This
document, Guidance Document, Construction Quality Assurance Plan is included as Appendix A. In some
cases, there are exceptions and/or additions to the guidelines presented in that document. These are the result of
the site-specific requirements of the construction project and are identified in Sections 2 and 3 of this CQA/CQC
Plan, respectively.

It should be noted that project-specific CQA/CQC Plans will be prepared prior to each liner system construction
event and will be submitted to the NYSDEC for review and approval. The project-specific CQA/CQC Plan will
be accompanied by construction drawings, technical specifications, and contract documents prepared for each
phase of liner system construction.

1.2 WMNY Corporate Guidance Document

This CQA/CQC Plan is based upon and directly incorporates WMNY’s Corporate Guidance Document used for
landfill liner construction CQA/CQC. This document (Guidance Document, Construction Quality Assurance
Plan, Waste Management, Inc., May 2001, hereafter referred as the Corporate CQAP) is provided in Appendix
A of this CQA/CQC Plan. The Corporate CQAP is intended to be combined with a project-specific Quality
Assurance Plan.

This CQA/CQC Plan provides the project-specific Quality Assurance Plan component for the Corporate CQAP,
specific to the proposed facility construction. In this manner, project CQA/CQC requirements specific to the
Part 360 requirements or the proposed facility construction, beyond or in-exception to what is prescribed in the
Corporate CQAP, are identified and further described within this CQA/CQC Plan. Unless otherwise specifically
identified or otherwise excepted within this CQA/CQC Plan, the procedures and methods outlined in the
Corporate CQAP will be used by WMNY as part of the facility’s overall CQA/CQC program.

1.3 Definitions Relating to Construction Quality Assurance

The various definitions related to CQA and CQC are provided below.

BLASLAND, BOUCK & LEE, INC.
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1.3.1 Construction Quality Assurance and Construction Quality Control

This CQA/CQC Plan is devoted to CQA and, regarding the soils components only, to CQC. Construction
Quality Assurance and Construction Quality Control are defined as follows:

e CQA refers to a planned and systematic pattern of all means and actions designed to provide adequate
confidence that items or services meet contractual and regulatory requirements, and will perform
satisfactorily in service and actions employed by the CQA Consultant are to assure conformity of the
liner system preparation, production, and installation with this CQA/CQC Plan, the drawings, and the
specifications. CQA is provided by a party independent from production and installation.

e CQC refers to those actions which provide a means to measure and regulate the characteristics of an
item or service to contractual and regulatory requirements and those actions taken by Manufacturers,
Fabricators, Installers, Contractors, or Owners to ensure that the materials and the workmanship meet
the requirements of the plans and specifications. In the case of soils components, CQC is provided by
the Contractor. In the case of the geosynthetic and other non-soil components, CQC is provided by the
Manufacturers and Installers of the various geosynthetics and other non-soil components.

1.3.2 Use of the Terms in this CQA/CQC Plan

In the context of this document:

e CQA refers to means and actions employed by the CQA Consultant to assure conformity of the landfill
liner system preparation, production, and installation with this CQA/CQC Plan, the drawings, and the
specifications. CQA is provided by a party independent from production and installation.

e CQC refers to those actions taken by Manufacturers, Fabricators, Installers, Contractors, or Owners to
ensure that the materials and the workmanship meet the requirements of the plans and specifications. In
the case of soils components, CQC is provided by the Contractor. In the case of the geosynthetic and
other non-soil components, CQC is provided by the Manufacturers and Installers of the various
geosynthetics and other non-soil components.

1.4 Parties to Construction Quality Assurance

This section describes the parties to the CQA/CQC Plan, including definitions, responsibilities, and
qualifications applicable to each party member.

1.4.1 Engineer

The Engineer is responsible for preparing the design, drawings, plans, and technical specifications and the
CQAJ/CQC Plan for the project. The Engineer will act also as the Design Engineer, as this party term is used in
the Corporate CQAP. Section 2.2.5 of the Corporate QAGD further describes the roles and responsibilities of
the Design Engineer.
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The Engineer will be a qualified engineer and maintain current registration from New York State as a Licensed
Professional Engineer. The Engineer will have a history that demonstrates familiarity with all liner system
components, including detailed design methods and procedures.

1.4.2 Earthwork Contractor

The Earthwork Contractor is responsible for the preparation of the subgrade and for the procurement (if not
furnished by Owner) and installation of the soil components of the landfill liner systems. Qualifications of the
earthwork Contractor are specific to each construction contract. The Earthwork Contractor will have a
demonstrated history of successful earthworks construction project in the locality of the site.

1.4.3 Soils Supplier

The Soils Supplier excavates and delivers soils to the Earthwork Contractor. The qualifications of the Soils
Supplier are specific to each construction contract. The Soils Supplier will have a demonstrated history of
consistently providing soils that meet the required properties.

1.4.4 Pipe Supplier

The Pipe Supplier manufactures and delivers the required pipe and fittings to the site. The qualifications of the
Pipe Supplier are specific to the construction contract. The Pipe Supplier will have a demonstrated history of
providing pipe with consistent properties.

1.4.5 Resin Supplier

The Resin Supplier produces and delivers the resin to the Geosynthetics Manufacturer. Qualifications of the
Resin Supplier are specific to the Manufacturer’s requirements. The Resin Supplier will have a demonstrated
history of providing resin with consistent properties.

1.4.6 Geosynthetics Manufacturer

The Geosynthetics Manufacturer or Manufacturers (e.g., Geomembrane, Geotextile, and Geocomposite
Manufacturer) are responsible for the production of geosynthetic roll goods. The Geosynthetics Manufacturers
will be able to provide sufficient production capacity and qualified personnel to meet the demands of the project.
The Geosynthetics Manufacturers will be pre-qualified and approved by the Engineer and the Owner.

1.4.7 Geosynthetics Installer

The Geosynthetics Installer (Installer) is responsible for field handling, storing, placing, seaming, loading
(against wind), and other aspects of the geosynthetics installation for the geomembrane, geotextile cushion,
geocomposite, and the geotextile separator. The Installer may also be responsible for procurement of
geosynthetics materials and transportation of these materials to the site.
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The Installer will be trained and qualified to install geosynthetics, as well as other liner system components,
such as pipe and prefabricated bentonite mat panels. The Installer(s) will be approved and/or licensed by the
Geosynthetics Manufacturers.

Consistent with the requirements of 8360-2.13(k)(2)(x), the field crew foreman for the Installer shall have a
documented minimum qualification of successful installation experience of at least 50 acres of previous landfill
or comparable geosynthetics systems, on a minimum of five different projects.

1.4.8 Transporter

The Transporter transports the geosynthetics between the Manufacturer and the site, and/or between the
Manufacturer and the Fabricator, and/or from the Fabricator to the site. All personnel responsible for the
loading, transport, and unloading of the geosynthetics must be fully aware of the consequences for damage to
the geosynthetics, and familiar with the handling and transport constraints required by the Manufacturer and/or
Fabricator.

1.4.9 Construction Quality Assurance Consultant(s)

Soils COA Consultant

The Soils CQA Consultant is a party, independent from the Owner, Manufacturer, Fabricator, Contractor, and
Installer that is responsible for observing, testing, and documenting activities related to the conformity and
installation of the earthwork at the site. For this project, the Soils CQA Consultant may also be responsible for
resident engineering (i.e., providing information regarding implementation of the design to the parties onsite
during construction) and construction management (as defined by the Owner). The Soils CQA Consultant is
also responsible for issuing a CQA Report that is sealed by a Professional Engineer registered in the State of
New York, as discussed in Section 6.5. The Soils CQA Consultant is also responsible for conducting tests in the
laboratory and in the field, as appropriate, on samples of soil taken from the borrow pit, stockpile, and liner
system, and for providing approval of the Contractor’s installation of all soil liner system components.

The Soils CQA Consultant will be an established engineering firm registered to provide professional
engineering services in New York State. The Soils CQA Consultant will be experienced with soils, including
high-, medium-, and low-permeability soils, and will be experienced in CQA and CQC practices, including
installation CQA/CQC of soils. The Soils CQA Engineer of Record will be licensed as a Professional Engineer
in the State of New York.

Geosynthetics COA Consultant

The Geosynthetics CQA Consultant is a party, independent from the Owner, Manufacturer, Fabricator,
Contractor, and Installer that is responsible for observing and documenting activities related to the CQA of the
production and installation of the geosynthetic components of the liner system. The Geosynthetics CQA
Consultant may also be responsible for other liner system components, and is responsible for issuing a CQA
report, sealed by a Professional Engineer registered in the State of New York, as discussed in Section 6.5.
Please note, the Soils CQA Consultant and the Geosynthetic CQA Consultant may be the same entity.

The Geosynthetics CQA Consultant will be an established engineering firm registered to provide professional
engineering services in New York State. The Geosynthetics CQA Consultant will be experienced with
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geosynthetics, including geomembranes, geotextiles, geosynthetic clay liners, geocomposites, and geonets, as
well as HDPE and polyvinyl chloride (PVC) pipe. The Geosynthetics CQA Engineer will be licensed as a
Professional Engineer in the State of New York.

1.4.9.1 Duties of Construction Quality Assurance Personnel

In this CQA/CQC Plan, the roles of the Soils CQA Consultant and Geosynthetics CQA Consultant are described
separately; however, one consultant may be retained to provide both Soils CQA and Geosynthetics CQA. The
CQA Consultant’s personnel may include:

e CQA Engineer, who operates from the offices of the CQA Consultant’s firm and visits the site
periodically;

* CQA Resident Engineer, who may be located either at the site or in the CQA Engineer’s office; and
 CQA Monitors, who are located at the site.

The various duties of the individual CQA Personnel are described in detail throughout the Corporate CQAP.

1.4.10 Soils Construction Quality Assurance Laboratory

The Soils CQA Laboratory is independent from the Owner, Soils Supplier, and Contractor and is responsible for
conducting tests in the laboratory on samples of soil taken from the borrow pit, stockpile, and liner system. The
Soils CQA Laboratory will have experience in soils, meet all regulatory requirements, and be familiar with
American Society for Testing Materials (ASTM) and other applicable standards. The Soils CQA Laboratory
will be capable of providing test results in accordance with the requirements of the project specifications.

1.4.11 Geosynthetics Construction Quality Assurance Laboratory

The Geosynthetics CQA Laboratory is a party, independent from the Owner, Manufacturer, Fabricator, and
Installer that is responsible for conducting tests on samples of geosynthetics taken from the site. The
Geosynthetics CQA Laboratory may also be responsible for conducting tests on pipes or other liner system
components. The Geosynthetics CQA Laboratory service cannot be provided by any party involved with the
manufacture, fabrication, or installation of any of the geosynthetic components.

The Geosynthetics CQA Laboratory will have experience in testing geosynthetics and other liner system
components and will be familiar with ASTM, National Sanitation Foundation (NSF), and other applicable test
standards. The Geosynthetics CQA Laboratory will be capable of providing polyethylene geomembrane seam
test results within 24 hours of receipt of samples and will maintain that standard throughout the installation.

1.4.12 Owner

The Owner owns, and/or is responsible for, the solid waste management facility. In this CQA/CQC Plan, the
term “Owner” will refer specifically to WMNY.
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1.4.13 Project Manager

The Project Manager is the official representative of the Owner. In this CQA/CQC Plan, the term “Project
Manager” will apply equally to “Construction Coordinator” or “Owner's Representative” (i.e., the individual in
charge of coordinating field activities on the Owner’s behalf).

1.4.14 Certifying Surveyor

The Certifying Surveyor (also referred to as CQA Surveyor) is a party employed by either the Owner or the
CQA Consultant and is responsible for preparing surveys of the constructed portions of the project to verify that
the lines and grades meet the requirements of the Drawings and project specifications.

The Certifying Surveyor will be a reputable, well established firm that is familiar with the surveying customs
and practices of the area and registered to practice land surveying in the State of New York. The Certifying
Surveyor should demonstrate by previous work, the ability to effectively communicate with the CQA
Consultants and Owner, and to provide high quality record drawings in a timely manner.

1.5 Scope of Construction Quality Assurance

The scope of this CQA/CQC Plan includes the CQA of the subgrade, all soils, pipes, and geosynthetic
components of the liner and cover systems. These items follow directly from the specific requirements of Part
360. Required quality control procedures for other project construction activities are addressed in the Technical
Specifications. The CQC of the selection, evaluation, and placement of the soils is also included in the scope of
this CQA/CQC Plan. Further, the CQA of manufacturing, shipping, handling, and installing of all geosynthetics
is included.

This CQA/CQC Plan does not address design guidelines; installation specifications; or selection of soils,

geomembranes, other geosynthetics, or other liner system components.

1.6 Units

In this CQA/CQC Plan, all properties and dimensions are expressed in U.S. customary units.

1.7 Reference Standard Organizations

The CQA/CQC Plan includes references to test procedures of the following:

e AASHTO - American Association of State Highway and Transportation Officials;
e ASTM - American Society for Testing and Materials;

e ANSI - American National Standards Institute;

e NYSDOT - New York State Department of Transportation;

e GRI - Geosynthetic Research Institute; and

e OSHA - Occupational Safety and Health Administration.
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Specific test standards cited in the CQA Plan and the Project Specifications are provided in Table 1.

1.8 Project Coordination Meetings

To attain a high degree of quality during installation, clear and open channels of communication are essential.
To that end, meetings are critical. Anticipated meetings and items to be addressed at the meetings are identified
in the following subsections.

1.8.1 Resolution Meeting

After determination of the Contractor, a Resolution Meeting may be held either separately or concurrent with
the pre-construction meeting. This meeting will be attended by all parties then involved, including the CQA
Engineer, the CQA Resident Engineer, the Contractor, and the Project Manager. The purpose of this meeting is
to begin planning for coordination of tasks, anticipate any problems that might cause difficulties and delays in
construction, and, above all, present the CQA/CQC Plan to all of the parties involved. It is critical that the CQA
rules (e.g., regarding testing, repair) be known and accepted by all parties.
The first part of the Resolution Meeting may be devoted to a review of the design drawings and specifications
for completeness and clarity. This is different from the peer review of the design, which will have been carried
out previously.
This meeting should include all of the following activities:

e communicate to all parties any relevant documents;

e review critical design details of the project;

* review the seam layout drawing provided by the Installer;

« review the project-specific CQA/CQC Plan;

 make any appropriate modifications to the CQA/CQC Plan to ensure that it specifies to all CQA
activities that are necessary;

e make any appropriate modifications to the design criteria, plans, and specifications so that the
fulfillment of all design specifications or performance standards can be determined through the
implementation of the site-specific CQA/CQC Plan;

e assign the responsibilities of each party;

e establish work area security and safety protocol;

< confirm the methods for documenting and reporting, and for distributing documents and reports; and

< confirm the lines of authority and communication.
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The meeting will be documented by a person designated at the beginning of the meeting and minutes will be
transmitted to all parties.

1.8.2 Pre-Construction Meeting

A Pre-Construction Meeting will be held at the site before the start of any liner system construction work. As an
alternative, at the Owner’s option, two pre-construction meetings may be held; one before the start of
earthworks construction and one before the start of geosynthetics construction. At a minimum, the meeting(s)
will be attended by a representative of the Installer, the CQA Engineer of Record, the CQA Resident Engineer,
the Contractor, and the Project Manager.
Specific topics considered for the meeting(s) include:

* make any appropriate modifications to the CQA/CQC Plan;

< review the responsibilities of each party;

« review lines of authority and communication;

« review methods for documenting and reporting, and for distributing documents and reports;

e establish protocols for testing;

e establish protocols for handling deficiencies, repairs, and retesting;

e review the time schedule for all operations;

e establish rules for writing on the geomembrane (i.e., who is authorized to write, what can be written,
and in which color);

« outline procedures for packaging and storing archive samples;

e review panel layout and numbering systems for panels and seams;

e establish procedures for use of the fusion seaming apparatus, if applicable;
« finalize field cutout (destructive) sample sizes;

e review seam testing procedures;

e review repair procedures;

e confirm soil borrow locations, excavation procedures, and erosion and sedimentation control
requirements;

e coordinate with any utilities (e.g., electric, gas) work in the project area;
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e conduct a site walk to verify that preparations for earthwork construction are proceeding on schedule,
and to review material storage locations; and

e establish haul routes and soil stockpiling locations (if any).

The meeting(s) will be documented by a person designated at the beginning of the meeting(s), and minutes will
be transmitted to all parties.

1.8.3 Progress Meetings

A weekly progress meeting will be held between the CQA Resident Engineer, the Contractor, the Installer
Superintendent, the Project Manager, and any other concerned parties. This meeting will discuss current
progress, planned activities for the next week, and any new business or revisions to the work. The CQA
Resident Engineer will log any problems, decisions, or questions arising at this meeting in their daily reports.
Any matter requiring action that is raised in this meeting will be reported to the appropriate parties. Minutes of
the meeting will be recorded and distributed by the CQA Resident Engineer.

1.8.4 Problem or Work Deficiency Meeting

A special meeting will be held when and if a problem or deficiency is present or likely to occur. Ata minimum,
the meeting will be attended by the Contractor, the Project Manager, and the appropriate CQA Resident
Engineer. If the problem requires a design modification, the Engineer should also be present. The purpose of
the meeting is to define and resolve the problem or work deficiency as follows:

e define and discuss the problem or deficiency;
* review alternative solutions; and
* implement an action plan to resolve the problem or deficiency.

The meeting will be documented by a person designated at the meeting and minutes will be transmitted to
affected parties.

1.9 Project Control Visits

Periodically, the construction site will be visited by the CQA Engineer. This visit should be coordinated with a
similar visit by the Owner and Project Manager.

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists 1-10

32652275.doc



Construction Quality Assurance/Construction Quality Control (CQA/CQC) Plan
High Acres Landfill and Recycling Center — Parkway Expansion — Phase 111

2. Soils Construction Quality Assurance

2.1 Introduction

This section of the CQA/CQC Plan describes the specific CQA and CQC activities that will be provided for the
soil components of the liner system. This section includes the following: (i) an identification of the individual
soil components of the liner and cover systems; (ii) an identification of the parties involved in the CQA and
CQC activities for the soil components; (iii) a description of the testing procedures to be provided for CQA and
CQC of the individual soil components; and (iv) a description of the documentation procedures to be provided
for the soil CQA and CQC activities.

Following from Section 1.2 above, this section of the CQA/CQC Plan is provided as a supplement to the soil
CQA/CQC procedures outlined in the Corporate CQAP.

2.2 Soil Components of the Landfill Liner System

The soil components of the landfill lining system are described in this section, as well as soil components of
other landfill features (e.g., perimeter berm). Also, the terminology used in the drawings, specifications, and the
CQA/CQC Plan are identified. Components are described in order of increasing elevation.

2.2.1 Description of Soil Components

The minimum required properties for each soil component are summarized in a series of tables, as described
below. These material property tables are provided in the Technical Specifications as Part IV of the Parkway
Expansion Phase Il Permit Application. Note that these specified material property values supersede the
material properties included in the Corporate CQAP.

Subgrade

The subgrade is the uppermost in situ soil layer and/or select fill that must be graded and prepared for landfill
construction.

Structural Fill

A soil fill material used to construct landfill perimeter berms, access road berms, and general subgrade fill. In
the cell area, low-permeability structural fill will be used to prepare the subgrade to the elevations needed for
construction of secondary soil liner. Material property requirements for structural fill and low-permeability
structural fill are provided in Technical Specification Section 02221 (provided as Part 1V of the Phase 11l Permit
Application).

Secondary Soil Liner

A soil material used to construct the secondary soil liner over the entire disposal area. In Section 3 of the
Corporate CQAP, the secondary soil liner material is classified as a “Compacted Soil Liner”. Material property
requirements for the secondary soil liner are provided in Technical Specification Section 02222 (provided as
Part IV of the Phase 111 Permit Application).
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Drainage Stone Layer

A granular material is to be used above the nonwoven geotextile protecting the HDPE primary geomembrane
liner on the floor and the side slopes of the cell. This material is used as a protective cover material and as the
primary leachate collection layer. Material property requirements for the drainage stone layer are provided in
Technical Specification Section 02711 (provided as Part IV of the Phase 111 Permit Application).

Leachate Collection Tire Chips

An aggregate material generated from shredded tires may be used on top of the primary drainage stone layer to
compile the completed primary leachate collection layer. The tire chip material must have no particle larger
than 12 inches in largest dimension, and must be free of protruding wires or steel belts that may harm the
baseliner system. Material property requirements for the drainage tire chip layer are provided in Technical
Specification Section 02711A (provided as Part IV of the Phase 111 Permit Application).

Leachate Collection Gravel

A granular material having a gradation of NYSDOT Coarse Aggregate Type 3 stone is to be used in the sump
areas, and as bedding material around leachate collection pipes in the landfill cell area. Material property
requirements for the leachate collection gravel are provided in Technical Specification Section 02713 (provided
as Part 1V of the Phase 111 Permit Application).

Leachate Riser Pipe Bedding Material

A granular or fine-grained material to be used as bedding material for the leachate riser pipes.

Topsoil

A medium textured soil capable of supporting vegetative growth. In Section 3.4.10 of the Corporate CQAP,
topsoil is classified as “Vegetative Support Layer”.

2.3 Pre-Qualification Testing and Acceptance

Each proposed source of project soil materials (regardless of whether the source is onsite or offsite) will undergo
pre-qualification testing to confirm that it will meet the project specifications.

The pre-qualification testing will be provided by the Earthwork Contractor or the Owner, utilizing the Soils
CQA Laboratory or another independent geotechnical testing laboratory approved by the Project Manager. For
each individual soil material type, the project Technical Specifications identify the specific tests and test
methods that are to be used by the Earthwork Contractor or the Owner for the pre-qualification testing. These
project-specific testing requirements supersede the pre-qualification testing criteria noted in the Corporate
CQAP.

The results of the pre-qualification testing will be submitted to the Project Manager and the Soils CQA
Consultant. The test results will be reviewed and acted upon (accepted or rejected) by the Soils CQA
Consultant. As necessary, additional testing of the proposed material source may be requested at the discretion
of the Soils CQA Consultant as part of their evaluation of the test data. Additional source testing may also be
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requested by the Soils CQA Consultant throughout the construction duration, in response to indications of
potential material property changes.

2.4 Conformance Testing and Acceptance

Conformance testing will be done for all soil materials (except topsoil) to confirm the on-going consistency of
the properties of the delivered soils with the technical specifications and the pre-qualification test results.
Conformance soil sampling will be done by the Soils CQA Consultant and will be delivered to the Soils CQA
Laboratory (or other independent laboratory approved by the Project Manager) for testing. The Technical
Specifications (provided in Part IV of the Phase 11l Permit Application) identify the conformance tests, test
methods, and testing frequencies for the various soil materials to be utilized for the project construction work.
Note that this specific project information supersedes the general conformance testing included in the Corporate
CQAP.

The conformance test results will be evaluated by the Soils CQA Consultant for acceptance or rejection of the
delivered soil. Additional testing may be conducted, as necessary, for sufficient evaluation of the proposed
material. Additional conformance testing may also be conducted at increased frequencies at the discretion of the
Soils CQA Consultant, if on-going visual observations indicate a potential concern with the soil material
properties.

As noted above, mandatory conformance testing will not be provided for the topsoil material. Conformance of
the onsite and/or delivered topsoil will be provided by the Soils CQA Consultant based on visual observations.
Testing of the delivered topsoil will be done at the discretion of the Soils CQA Consultant, if on-going visual
observations indicate a potential concern with the topsoil properties.

2.5 Construction Observation and Testing

The Soils CQA Consultant will conduct on-going observation of the placement of the soil materials, to ensure
that the soil materials are placed in accordance with the project specifications. The construction observation
will be done as described in the Corporate QAGD, including documentation and record-keeping measures.

Note that for certain soil materials, construction observation will be the primary means used by the Soils CQA
Consultant to confirm adequate placement of the soil materials. It should be noted, construction testing will not
routinely be provided for these materials and will be conducted at the discretion of the Soils CQA Consultant, in
response to potential concerns arising from the observation program. Project soils for which construction
observation will be the primary means of confirming placement include the following:

e Drainage Stone Layer;
* Leachate Collection Gravel; and
e Topsoil.

Periodic construction testing will be conducted by the Soils CQA Consultant to confirm that the soils were
placed in accordance with the project specifications. The Technical Specifications identify the tests, test
methods, and testing frequency that will be provided by the Soils CQA Consultant for construction testing.
Note that these project-specific tests supersede the construction testing described in the Corporate CQAP.
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The Soils CQA Consultant will use the results of the construction testing program for evaluation of acceptance
or rejection of the placed soils. Additional construction testing will be provided at the discretion of the Soils
CQA Consultant, as necessary, for sufficient evaluation. All rejected soils will be removed and replaced by the
Earthwork Contractor, as described in Section 2.6, below.

2.6 Defects and Repairs

The project Technical Specifications prescribe detailed measures for the Earthwork Contractor to follow in the
event that defects or the need for repairs are identified for the placed soils. The Soils CQA Consultant will
monitor (and test, as necessary) the soil removal and repair work. All CQA testing provisions applicable to the
individual soil type will be provided for the repair work.

2.7 Layer Thickness Evaluation

The thickness of each soil layer shall be evaluated by directly measuring the layer (using hand measurements or
other means) and by checking survey results of the top and bottom of the layers.

2.8 Subgrade

The subgrade will be evaluated by the Soils CQA Consultant to ensure that it is properly compacted, smooth,
and uniform.
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3. Geosynthetics Construction Quality Assurance

3.1 Introduction

This CQA/CQC Plan addresses CQA of the geosynthetic components of the liner system. Included in this
section are: (i) an identification of the geosynthetic components of the liner system; (ii) a description of the
CQA sampling and testing procedures for conformance and destructive testing of geosynthetics; and (iii) a
description of documentation procedures for CQA of geosynthetics.

Following from Section 1.1.2 above, this section of the CQA/CQC Plan is provided as a supplement to the
geosynthetic CQA/CQC procedures outlined in Section 4 of the Corporate CQAP.

Note that the Corporate CQAP includes specifications for HDPE geosynthetics. Requirements for all
geosynthetics are superseded by the requirements provided in the Technical Specifications.

3.2 Description of Geosynthetic Components of the Landfill Liner System

The geosynthetic components of the landfill liner system are described below.

Geotextile Filter Layer

A needle-punched nonwoven geotextile acting as a filter medium between two different earth materials. The
geotextile filter layer is identified as a “Geotextiles” in Section 4.4 of the Corporate CQAP. Material property
requirements for the geotextile filter layer are identified in Technical Specification 02714.

Geotextile Cushion Layer

A needle-punched nonwoven geotextile placed over the primary geomembrane for protection. The geotextile
cushion layer is identified as a “Geotextile” in Section 4.4 of the Corporate CQAP. Material property
requirements for the geotextile cushion layer are identified in Technical Specification 02714.

Geotextile Separator Layer

A nonwoven geotextile that acts as a separator between the underdrain and the secondary soil liner layers. The
geotextile separator layer is identified as a “Geotextile” in Section 4.4 of the Corporate CQAP. Material
property requirements for the geotextile separator layer are identified in Technical Specification 02714.

HDPE Textured Geomembrane

A 60-mil- (1.5 mm) thick HDPE geomembrane product manufactured with a roughened surface on the top and
bottom surfaces of the geomembrane sheet. The material property requirements for HDPE-textured
geomembrane are provided in Technical Specification 02771.
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HDPE Smooth Geomembrane

A 60-mil- (1.5-mm) thick HDPE geomembrane is to be used on the floor areas of the secondary and primary
liners. The material property requirements for HDPE smooth geomembrane are provided in Technical
Specification 02771.

Geocomposite Drainage Layer

A geocomposite drainage layer, directly manufactured as a geotextile fabric/geonet/geotextile fabric composite,
will be used in the underdrain layer and the secondary liner leachate collection layer. The geocomposite
drainage layer is classified as a “Geocomposite” in Section 4.5 of the Corporate CQAP. The material property
requirements for the geocomposite drainage layer are identified in Technical Specification 02715.

Geonet
An HDPE geonet drainage material will be used in the secondary leachate collection layer. The geonet is
classified as a “Geonet” in Section 4.5 of the Corporate CQAP. The material property requirements for the

geonet are identified in Technical Specification 02712.

Geosynthetic Clay Liner

A geocomposite material consisting of a low hydraulic conductivity montmorillonite-rich expansive clay
(bentonite) core which is bonded on the top and bottom to a geotextile. The geosynthetic clay liner is classified
as a “Geosynthetic Clay Liner” in Section 4.6 of the Corporate CQAP. The material property requirements for
the geosynthetic clay liner are identified in Technical Specification 02243.

3.3 Quality Control Documentation

Quality Control documentation from the geosynthetics manufacturer will be obtained by the Project Manager
and the Geosynthetic CQA Consultant for each type of geosynthetic, as described in the appropriate sections of
the Corporate CQAP.

Part 360-2.13 requires the Geosynthetic CQA Consultant to obtain specific geosynthetic quality control
documentation that is in addition to the specific minimum documentation described by the Corporate CQAP.
This additional information will be obtained by the Geosynthetic CQA Consultant, as part of the minimum
geosynthetic quality control documentation to be obtained for the proposed construction and includes:

e Specific raw material quality control documentation from the resin supplier and the geosynthetic
manufacturer for the HDPE geomembranes and the geocomposite drainage layer will be obtained as
specified in 8360-2.13(k)(3)(i). This information will be reviewed by the Geosynthetic CQA Consultant
for approval and will be incorporated into the Construction Certification Report.

e Specific geosynthetic fabrication quality control documentation from the geosynthetic manufacturer for
the HDPE geomembranes will be obtained as specified in 8360-2.13(k)(3)(ii). This information will be
reviewed by the Geosynthetic CQA Consultant for approval and will be incorporated into the
Construction Certification Report.
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3.4 Conformance Testing

As described in the Corporate CQAP, conformance testing will not be routinely required for the various
geosynthetic materials. Conformance review and acceptance of delivered geosynthetics will be provided by the
Geosynthetic CQA Consultant by visual inspection. Any non-conforming materials will be rejected. Field and
laboratory conformance testing will be conducted by and at the discretion of the Geosynthetic CQA Consultant,
in response to potential concerns identified by the visual inspection program. In the event that such
conformance testing is conducted, the testing procedures outlined in the Corporate CQAP and technical
specifications will be followed.

Pursuant to §360-2.13(k)(3)(iii)(a), for the HDPE geomembranes, for each lot number of geomembrane material
delivered to the site, a sample will be taken for fingerprinting of the material. This lot sample will be archived
in accordance with 8360-2.13(k)(3)(iii)(a), for possible future testing and analysis.

3.5 Deployment

The geosynthetic materials will be deployed as described in the appropriate sections of the Corporate CQAP and
technical specifications.

3.6 Field Seaming

Field seaming of the geosynthetic materials will be conducted as described in the appropriate sections of the
Corporate CQAP and technical specifications. These sections describe the approved seaming method(s) that
will be used for each geosynthetic material.

Test seams will be made as described in the technical specifications. The requirements of Part 360 for when to
provide test seams for geomembranes [8360- 2.13(iii)(b)] are slightly more stringent than the Corporate CQAP.
Accordingly, test seams will be provided at each start of work for each seaming crew, after every 4 hours of
continuous seaming, every time seaming equipment is changed, and when significant changes in geomembrane
temperature are observed. Additional requirements regarding cold weather seaming procedures are provided in
section 4.3.4 of the Corporate CQAP and the Technical Specifications. Additional requirements regarding
warm weather seaming procedures are provided in section 4.3.5 of the Corporate CQAP and the Technical
Specifications.

3.7 Seam Testing

Nondestructive and destructive seam testing for the geosynthetic materials will be provided by the Geosynthetic
CQA Consultant as described in the individual sections of the Corporate CQAP. Documentation of the seam
testing will be maintained and provided in the Construction Certification Report.

The requirements of Part 360 for the frequency of providing destructive seam testing for geomembranes [§360-
2.13(k)(iii)(d)(1)] are slightly more stringent than the Corporate CQAP. Accordingly, destructive seam testing
will be conducted at a minimum of one test per every 500 feet of seam length, with a minimum of one test for
each seaming machine operating on a given day.
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In addition to the field seam testing methods that will be used on installed liner, leak detection may also be
performed on the in-place geomembrane in floor areas of the baseliner system. In the event leak detection is
performed during any liner system construction effort, a decreased frequency for destructive seam testing (i.e.,
one test for every 1,000 linear feet of seam) may be used during geosynthetic CQA activities.

3.8 Defects and Repairs

Defects and repairs for the geosynthetic materials will be provided as described in the appropriate sections of the
Corporate CQAP and technical specifications. As described in these sections, all repairs will undergo inspection
and monitoring by the Geosynthetic CQA Consultant. All documentation regarding defects and repairs will be
included in the Construction Certification Report.

3.9 Protection

The installed geosynthetic materials will be protected as described in the appropriate sections of the Corporate
CQAP and technical specifications.
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4. HDPE Pipes and HDPE Pipe Fittings CQA

4.1 HDPE Pipe Manufacture and Delivery

The CQA requirements for HDPE pipe are presented below.

41.1 Manufacturer

Prior to the shipment of the HDPE pipe, the Contractor will provide to the Geosynthetics CQA Consultant the
following information from the pipe Manufacturer:

e a properties sheet, including, at a minimum, minimum values for all properties specified in the
Technical Specifications, measured using test methods indicated in the Technical Specifications, or
using Engineer’s approved equivalent test methods;

< alist of quantities (i.e., percentages) and descriptions of all materials that comprise the pipe;

< acertification that property values given in the properties sheet are minimum values and are guaranteed
by the pipe Manufacturer; and

e a quality control certificate for each lot/batch of HDPE pipe provided. The quality control certificate
will be signed by a responsible party employed by the pipe Manufacturer, such as the Production
Manager, and the quality control certificate will include:

- lot/batch numbers and identification, and
- sampling procedures and results of quality control tests.

The Geosynthetic CQA Consultant will verify that:

e the property values certified by the pipe Manufacturer meet the requirements of the Technical
Specifications;

< the quality control certificates have been provided at the specified frequency for all lots/batches of pipe,
and that each certificate identifies the pipe lot/batch certified; and

e the measurements of properties by the HDPE pipe Manufacturer are properly documented and that the
test methods used are acceptable.

4.1.2 Labeling

The pipe Manufacturer will be required to continuously indent-print on the HDPE pipe, at intervals not
exceeding 5 feet, including the following:

e name and/or trademark of the pipe Manufacturer;
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e nominal pipe size;
e standard dimension ratio (SDR);

e the letters “PE” followed by the polyethylene grade per ASTM D 1248, followed by the hydrostatic
design stress in 100’s of pounds per square inch (psi) (i.e., PE 3408);

e Manufacturing Standard Reference (i.e., ASTM F 714-1); and
e aproduction code from which the date and place of manufacture can be determined.

The Geosynthetic CQA Consultant will verify that the above information is provided on the pipe.

4.1.3 Shipment and Storage

Transportation and onsite handling of the HDPE pipe are the responsibility of the Earthwork Contractor. The
transporter of the pipe will take care that the pipe is not cut, kinked, or otherwise damaged during transportation.
Ropes, fabric, or rubber-protected slings and straps will be required to be used when handling pipes. Chains,
cables, or hooks should not be inserted into the pipe ends. Two slings spread apart will be required to be used to
lift each length of pipe. Pipe or pipe fittings will not be dropped onto rocky or unprepared ground.

The Geosynthetic CQA Consultant will verify that the pipes are stored on clean, level ground, preferably turf or
sand, free of sharp objects that could damage the pipe. Stacking of the HDPE pipe will be required to be limited
to a height that will not cause excessive deformation of pipes under the anticipated temperature conditions.
When necessary, due to muddy or sloping ground conditions, the pipe will be required to be stored on wooden

sleepers, spaced suitably and of such width as not to allow deformation of the pipe at the point of contact with
the sleeper or between support. The pipes should be stored out of direct sunlight.

4.1.4 Conformance Testing

No conformance testing will be conducted on the piping materials delivered to the site.

4.2 Pipe Installation

The HDPE pipe installation CQA requirements are presented below.

4.2.1 Handling and Installation

The Earthwork Contractor will handle all pipes and fittings in such a manner as to ensure that the materials are
not damaged in any way. The Geosynthetic CQA Consultant will verify compliance with the following:

e the handling of the joined pipe line is conducted in such a manner that the pipe is not damaged by
dragging it over sharp and cutting objects;
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« ropes, fabric, or rubber-protected slings and straps are used when handling HDPE pipe;
« slings and straps are not positioned at butt-fused joints;
e chains, cables, or hooks are not inserted into the pipe ends as a means of handling pipe;

e pipe or fittings are not dropped into trenches. Care should be exercised when lowering the pipe into the
trench to prevent damage or twisting of the pipe. The pipe should not be placed on rocky or unprepared
ground,;

< when pipe installation is not actively in progress, the open end of the pipe that has been placed is closed
using a water-tight plug;

e no pipe is brought into position until the preceding length has been bedded and secured in its final
position;

< blocking is not used under pipe unless specifically accepted by the Engineer; and

e placement of backfill over the pipe is conducted in accordance with the requirements of the Technical
Specifications, and in a manner intended to prevent damage to the pipe.

The Geosynthetic CQA Consultant will note any noncompliance with the requirements of this CQA/CQC Plan
and the Technical Specifications, and report it to the Owner. The Geosynthetic CQA Consultant will verify that
field-cutting of pipes is performed as specified in Technical Specification 02718.

The HDPE pipe and fittings will be carefully examined by the Geosynthetic CQA Consultant for cracks,
damage, or defects before installation. The Technical Specifications indicate that the maximum allowable depth
of cuts, gouges, or scratches on the exterior surface of the HDPE pipe or fittings is 10% of the wall thickness.
The Geosynthetic CQA Consultant will require that sections of pipes having cuts and gouges deeper than 10%
of the wall thickness be removed.

The Geosynthetic CQA Consultant will also note the condition of the interior of pipes and fittings. Foreign
materials will be removed from the pipe interior before it is moved into final position. No pipe will be installed
until the Geosynthetic CQA Consultant has observed the condition of the pipe.

4.2.2 Joints and Connections

Lengths of pipe will be assembled into suitable installation lengths by the butt-fusion process. Butt-fusion
means the butt-joining of the pipe by softening the aligned faces of the pipe ends in a suitable apparatus and
pressing them together under controlled pressures. This process will be applied under the direction of the
Earthwork Contractor by personnel experienced with the process. The person performing this work will be
certified by the Manufacturer of the butt-fusion seaming apparatus to perform the work. All adjacent sections of
the joined pipe will be made from the same class and type of raw material and will be made by the same raw
material supplier.

The pipe Manufacturers’ recommended installation and joining procedures must be submitted to the

Geosynthetic CQA Consultant prior to the pipe installation. The Geosynthetic CQA Consultant will spot-
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monitor HDPE butt-fusion welding operations to ensure that the Contractor follows the pipe Manufacturer’s
recommendations. During HDPE pipe butt-fusion activities, the Earthwork Contractor shall:

* wipe the inside and outside surfaces of the two pipe ends to be joined with a clean rag to remove dirt
and foreign material;

e install the pipe in the fusion machine, allowing pipe ends to protrude 1 to 2 inches (51 mm) beyond the
jaw face;

« slide facer so that it can be placed between pipe ends. Cut pipe until the stops on each side of the facer
are against the clamp bushings at the front and rear. Separate the two pipe ends by opening pipe jaws,
turn off motor, and move facing unit to storage position. The ends are properly faced when both
stationary and movable clamps are against the stops on each side of the facing unit;

e bring the two pipe sections together and feel for any high-low difference at the junction of the two ends.
If necessary, tighten the appropriate inside clamp until the two sections are aligned as closely as
possible. After facing pipe ends, if any adjustment is made on one or both inside clamps, the facing unit
should be re-installed and the place ends given several turns before continuing with heating and fusing;

e separate the two pipe sections. Slide heater to position where it will come between pipe ends. Bring the
movable pipe section against the heater until both pipe ends are in firm contact with the heater;

e during the heating period, as the pipe ends melt while against the heater, the molten plastic will expand
and form a melt bead around the end of the pipe. The meld bead will vary in width from about 1/16 to
3/16 of an inch, depending on pipe size, but should be 3/16 of an inch for 6-inch nominal diameter pipes
and greater. The melt bead should be the same size around the pipe;

e after melting has been completed, separate the pipe ends just enough to remove the heater and
immediately bring the pipe ends together with the pressure recommended by the manufacturer;

e maintain the pressure and allow the joint to cool for 30 to 90 seconds per inch of pipe diameter before
removing from machine; and

« remove fused pipe sections from fusion machine. Allow joint to cool at least 20 minutes after removal
before subjecting it to testing, bending, or backfilling stresses. Reposition fusion machine so that the
end of the newly fused section lies in the stationary clamps while a new pipe section is placed in the
movable clamps. Repeat fusion procedure.

The Geosynthetic CQA Consultant will also confirm that the pipes are clean when installed and that any
perforated sections of pipe are aligned properly prior to welding.

HDPE flange connections, called stub ends, will be required to be butt-fused to the HDPE pipe where
connections are required to auxiliary equipment such as valves, meters, pumps, and tanks. All stub ends that are
attached to the HDPE pipe will be made from the same type and grade of polyethylene, from the same raw
material supplier as the pipe, and will be butt-fused to the pipe ends. Outside diameters and drilling methods
used on the pipe will comply with ANSI B16.1.
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The HDPE stub ends at joints will be reinforced by Type 316 stainless steel flanges conforming to ANSI B16.6
and shaped, as necessary, to fit the outside dimensions of the pipe. The stub ends will be connected with
corrosion resistant bolts and nuts of Type 316 Stainless Steel as specified in ASTM A 726 and ASTM A 307.

Other mechanical couplings, such as 360 degree circle clamps, will only be used if approved by the Engineer.
The Geosynthetic CQA Consultant will verify that the stub-ends and flanges are at approximately the
temperature of the surrounding soil at the time they are bolted tight to prevent relaxation of the flange bolts and
loosening of the joints due to thermal contraction of the polyethylene (i.e., flanges should be stored in a cool
place before installation). Bolts should be drawn up evenly and in line.

In no case should threaded male or female adapters of any plastic material be used for connecting polyethylene
pipe to systems, fittings, or auxiliary equipment of other materials, or for joining the installation lengths to each
other.

Termination of pipes, valves, or fittings made of other material should be made at flanged joints as outlined
above. The pipe adjacent to these joints and the joints themselves must be rigidly supported for a distance of at
least one pipe diameter beyond the flange.

The Geosynthetic CQA Consultant will verify that pipe boot connections are made in the field using viton rings
and stainless steel clamps, as shown on the Construction Drawings.

4.2.3 Nondestructive Testing

All solid wall HDPE pipe and fittings with thermal butt-fusion type joints must be nondestructively tested.
Gravity and containment HDPE pipe with thermal butt-fusion type joints will be tested with 10 psi of air for one
hour prior to burying and 5 psi of air for one hour after burial. Forcemains shall be hydrostatically tested for one
hour at 1.5 times the working pressure. Forcemains may be air tested at 1.5 times the working pressure with the
Engineer’s approval. The test will be performed separately for each pipe of double-walled piping systems. The
maximum length of pipe test section will be 1,500 feet. The Geosynthetic CQA Consultant will reject any pipe
joint that displays a drop in pressure of greater than 1 percent for temperature corrected loss of the initial
pressure over the test period.

The Geosynthetic CQA Consultant will report any nonconformance of testing methods to the Engineer. If the
pipe leaks during the test, the pipe will be repaired by removing leaking segments of pipe and refusing the pipe
sections. After repair of any sections of pipe failing the pressure test, the entire section of pipe will be retested
successfully prior to being covered.

All test results will be recorded by the Geosynthetic CQA Consultant and included in the certification report.
Test result data will include:

* date and time of test;

e person performing the test;

e pipe size, location, and length of test segment;

e ambient weather conditions at 15-minute intervals (temperature and sunlight);
e test pressure at 15-minute intervals;

e the nature of any leaks that occur; and

e any repair procedures performed for failing tests (including retests).
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4.2.4 Surveying

A Professional Land Surveyor registered in the State of New York will be provided to the Geosynthetic CQA
Consultant to independently survey the final elevation of the invert of all leachate collection and conveyance
pipes. The survey will be conducted after the Contractor’s Surveyor has completed any quality control survey.
The results of the survey will be compiled in a report signed by the Certifying Surveyor, and will be reviewed
by the CQA Engineer.
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5. Surveying

5.1 Introduction

This plan for CQA surveying has been prepared as a guide for the CQA Consultants and CQA Surveyor for: (i)
verifying that the constructed products meet the tolerances identified in the Project Specifications; and (ii)
preparing certification record drawings. Surveying will be conducted on an ongoing basis during construction
of the soil and geosynthetics components of the liner system. The following sections describe the duties of the
Certifying Surveyor and other surveying personnel.

5.2 Personnel

Surveying will be performed under the direct supervision of a qualified Land Surveyor registered in the State of
New York. The survey crew will consist of the crew chief surveying assistants (as required to satisfactorily
undertake the work). Surveying personnel will be experienced in providing all typical surveying services and
will provide detailed, accurate documentation.

5.3 Surveying Activities

The surveying activities that will be performed are presented below.

5.3.1 Survey Control

The surveyor will locate three permanent benchmarks established at locations identified by WMNY. Also, the
surveyor will establish any necessary new benchmarks using standard surveying practices. The vertical and
horizontal controls for benchmarks will be confirmed by the surveyor using normal land surveying standards
before the start of any certifying surveying work. The CQA Consultant will verify that the coordinates and
elevation of the benchmark have been checked.

5.3.2 Lines and Grades

The following surfaces will be surveyed as part of the CQA Surveyor’s duties. The surfaces will be surveyed at
intersecting points of a 100-foot square grid (maximum) and at points of changes in slope or grade.

* bottom surface of excavation;
e top of structural fill;

e top of underdrain, including end points and intersections of all piles, swales, and any other location
identified by the CQA consultants;

e top of secondary soil liner (including edges, bottom, and limits of secondary leachate collection
drainage swales and leachate collection sumps);
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e top of primary liner;
« top surface of the soil drainage layer (including edges, bottom, and limits of pipe trenches and sump);

e surface and limits of each geomembrane liner (including seam locations, as identified by the CQA
Consultants); and

< alignment of geosynthetics anchor trench.

Acceptable tolerance on survey coordinates will be as defined in the technical specifications.

5.3.3 Precision and Accuracy

The survey instruments used for this work will be sufficiently precise and accurate to the meet the needs of the
project. Survey instruments will be capable of reading to a precision of 0.01 feet and with a setting accuracy of
10 seconds. Calibration certificates for all survey instruments will be submitted to the Soils CQA Consultant
before starting surveying activities.

5.3.4 Frequency and Spacing

Surveying will be performed as soon as possible after completion of a particular part of the construction to
facilitate progress and avoid delaying construction of the next feature. The surveyor may also make spot checks
during construction as necessary to assist the Earthwork Contractor in complying with the required grades.
However, surveying for the purpose of controlling the work is the responsibility of the Contractor.

5.3.5 Certifications

Survey results will be certified by the land surveyor or professional engineer and submitted to the CQA
Consultants for review.

5.4 Documentation

Original field survey notes will be retained by the Survey Crew Chief. A copy of these notes will be given to
the appropriate CQA Consultant at the end of each surveying task. The CQA Surveyor should produce record
plans for the CQA Consultants as the job progresses. The results from the field survey will be documented on a
set of record plans. At a minimum these plans will show the final elevations of the surface listed in Section
5.3.2 at a scale of 1 inch equals 50 feet, with contour intervals no greater than 2 feet.
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6. Documentation

6.1 Introduction

An effective CQA/CQC Plan depends largely on recognition of all construction activities that should be
monitored, and on assigning responsibilities for the monitoring of each activity. This is most effectively
accomplished and verified by the documentation of CQA activities. The CQA Consultants will document that
all quality assurance requirements have been addressed and satisfied.

The CQA Resident Engineer will provide WMNY with signed descriptive remarks, data sheets, and logs to
verify that all monitoring activities have been carried out. The Resident Engineer will maintain at the site a
complete file of Construction Drawings, the CQA/CQC Plan, the Project Specifications, test procedures, daily
report and testing logs, and other pertinent forms and documents.

6.2 Daily Recordkeeping

Daily records will be completed in the field documenting CQA activities such as, soils CQA, geosynthetics
CQA, and other required CQA activities. The forms to be completed that pertain to each of these categories of
records are discussed below. The discussion includes the person(s) responsible for completing each form, and
form submittal time frames.

6.2.1 Project Administration Records

Most project administration records will be completed daily by the CQA Resident Engineer and submitted
weekly to the Engineer and the CQA Engineer. These forms are briefly described below.

Daily Field Report

The Daily Field Report will be prepared by the CQA Resident Engineer and submitted weekly to the Owner and
the CQA Engineer. Ata minimum, the Daily Field Report will include the following information:

« the date, project name, location, and other identification;

e a narrative of the events and activities, including meetings and observations which occurred during a
given day;

« the name of parties to any discussions;
e the relevant subject matter or issues;

e the activities planned and performed;
< the constraints or suggestions;

e the schedule; and

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists 6-1

32652275.doc



Construction Quality Assurance/Construction Quality Control (CQA/CQC) Plan
High Acres Landfill and Recycling Center — Parkway Expansion — Phase 111

e the signature of the CQA Resident Engineer.

Daily Temperature Log

Ambient temperatures and liner temperatures will be recorded on the Daily Temperature Log by the CQA
Monitors or the CQA Resident Engineer at various times during the day. This log may be referenced if
problems with the soil or geosynthetic liners develop. This log will be available for review at the site and may
be issued as part of the certification report.

Personnel Daily Log

The Personnel Daily Log will be prepared at the beginning of the project and updated each day by the CQA
Resident Engineer. This log will list all the Earthwork Contractor’s, Geosynthetics Contractor’s, and CQA
Consultant’s personnel involved with the project and is a record of attendance for each day of the project. This
log will be available for review at the site and may be issued as part of the Construction Certification Report.

Contractor Personnel Log

The Contractor Personnel Log will be prepared at the beginning of the project and updated as required by the
CQA Resident Engineer. This log will provide a summary of the Earthwork Contractors and Geosynthetics
Installer involved in the project (onsite and offsite), describes their position, and lists the time periods of
involvement with site work. This log will be available for review at the site and may be issued as part of the
certification report.

Weekly Field Report

On a weekly basis, the CQA Resident Engineer will summarize in a Weekly Field Report the activities recorded
on the Daily Field Reports. This report will be submitted each week to the Engineer and CQA Engineer along
with the Daily Field Reports, and will include, at a minimum, the following information:

e the date, project name, location, and other information;

e asummary of work activities during reporting period;

e asummary of construction situations, deficiencies, and/or defects occurring during the reporting period;
e asummary of test results, failures, and retests; and

e the signature of the CQA Resident Engineer.

6.2.2 Soils CQA Records

Records kept for soils-related activities (e.g., clay liner and granular leachate collection layer materials
placement and compaction) will be completed by either the CQA Monitors or the CQA Resident Engineer. The
information will be recorded as testing is done in the field or as results are received from the laboratory. The
records will be available for review onsite, and copies will be issued as part of the Construction Certification
Report. The relevant forms are briefly described below.

Field/Laboratory Compaction Test Log (ASTM D 698 Method A, B, C, D, and ASTM D 1557 Method A, B, C)

The results of field and laboratory compaction tests will be recorded on the Field and Laboratory Compaction
Test Log. Separate forms will be used for each test method.
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Field Sand Cone Density Test Log

The results of the sand cone in-situ density test on soils will be recorded on the Field Sand Cone Density Test
Log. The results will be used for comparison or calibration with nuclear density test results.

Summary of Sieve Analysis Test Data

This form will provide a summary of sieve analysis test results for soils.

Summary of Field Density Test

This form will provide a summary of field nuclear density test results and sand cone test results for soils.

Summary of Index Laboratory Test Data

This form will provide a summary of index test results performed in the field laboratory as required for soils.

6.2.3 Geosynthetics CQA Records

Records for the installation of geosynthetics will be completed by either the CQA Monitors or the CQA
Resident Engineer. The information will be recorded as the work progresses. The records will be available for
review on site and copies will be issued as part of the certification report. Example CQA forms to be completed
for geosynthetics are briefly described below.

Material Inventory

The identifying roll number and pertinent information for each roll of geosynthetic received at the site will be
recorded on this form as the materials arrive at the site. This information will be used to track manufacturer’s
quality control information, conformance test samples, and other CQA documentation.

Nondestructive Test Log

This form will be used to record the time, date, equipment operator, and results of vacuum box and/or air
pressure testing of production geomembrane seaming operations.

Panel Placement Monitoring Log

This form will be used to record geomembrane panel numbers as they are placed in the field and to cross-
reference the assigned panel numbers with roll numbers. The temperature, time, and weather conditions at
placement will be recorded on the log. Measured dimensions used to calculate the area of the geomembrane
will be recorded on the log.

Repair Summary Log

Information on repairs to geomembrane panels and seams will be recorded on this form. The information
recorded will include a code to describe the type of repair, the name of the operator making the repair, the
location (i.e., seam or panel location) of the repair, nondestructive testing results of the repair, and initials of the
CQA Monitor or Resident Engineer observing the repair.
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Seam and Panel Repair Location Log

The relative location of repairs to geomembrane panels and seams described in the Repair Summary Log will be
recorded on this form. The results of destructive tests and nondestructive can be indicated in this log, as well as
locations and results of thickness measurements taken for each panel.

Destructive Test Log

This form will be used to record the results from testing performed on geomembrane seams at an independent
testing laboratory or from an independent field laboratory. The results for both peel and shear will be recorded.
The form will be completed as data becomes available.

Trial Seam and Seaming Log

This form will be used to record results of trial geomembrane seam testing and to track production seaming
activities. The time, temperature, type of seaming equipment used, and length of seam will be recorded.

Certificate of Acceptance Subgrade Surface

The Certificate of Acceptance is required to be signed by the Geosynthetics Installer prior to the installation of
any section of the secondary geomembrane liner. The area being accepted must be described on the certificate.

6.3 Photographic Documentation

Photographic documentation will serve as a pictorial record of work progress, problems, and mitigation
activities. The basic file will contain color prints (negatives or electronic files will also be stored in a separate
file in chronological order). These photographs will be available for review at any time by the Engineer or CQA
Engineer. Some of the photographs will be reproduced as part of the certification report. The remaining
photographs will be stored as part of the project records.

6.4 Design and/or Specifications Changes

Design and/or specifications changes may be required during construction. In such cases, the CQA Resident
Engineer will notify WMNY and the Engineer. WMNY will notify NYSDEC, as necessary. Design and/or
specifications changes will be made only with the written agreement of the Engineer and WMNY, and will take
the form of an addendum, clarification, or modification to the Project Specifications.

6.5 Signatures and Certification Report

At the completion of the work, the CQA Consultant will submit a certification report to WMNY. This report
will certify that the work has been performed in compliance with the Construction Drawings, the CQA Plan, the
Project Specifications, and any revisions to these documents, except as properly authorized and implemented,
and that the document provides the necessary information to support the certification.

At a minimum, this report will include: (a) summaries of all construction activities; (b) observation logs and
testing data sheets including sample location plans; (c) a discussion of any changes from design and material
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specifications; (d) Record Drawings; and (e) a summary statement sealed and signed by a Professional Engineer
registered in the State of New York (i.e., the CQA Engineer-of-Record). The Record Drawings will include
scale drawings depicting the location of the construction and details pertaining to the extent of construction
(e.g., depths, plan dimensions, elevations, soil component thicknesses). All surveying and preparation of base
maps required for development of the Record Drawings will be performed by a land surveyor licensed to
practice in the State of New York. These documents will be prepared by the CQA Consultant and included as
part of the CQA certification report.

In accordance with 8360-2.13(u), the certification report will be submitted to the NYSDEC within 45 days after
the completion of landfill construction. As above, the certification report is to certify that construction was
completed in accordance with the approved plans and specifications and for each phase of construction. The
certification report will also include the following information, as required by 8360-2.13(u):

e Delineation of the inspection management structures, including the chain of command of the inspectors
and contractors;

e Description of the required level of experience and training for the contractor, his crew, and inspectors
for each major phase of construction in sufficient detail as to check and monitor that the installation
methods and procedures as required in 8360-2.8(b) are properly implemented; and

e Description of the required testing protocol and inspections for each major phase of construction, which
must include at a minimum, the frequency of inspections, field testing, sampling for laboratory testing,
the sampling and field testing procedures and equipment to be utilized, the calibration of field testing
equipment, the frequency of system performance audits, the sampling size, the laboratory procedures to
be utilized, the calibration of laboratory equipment and quality assurance and quality control of
laboratory procedures, the limits for test failure, and a description of the corrective procedures to use
upon test failure.

Additionally, the certification report is to include a discussion of the approved data resulting from testing

required on the liner system as identified above.

6.6 Storage of Records

All original handwritten data sheets, especially those containing signatures, should be stored by WMNY in a
suitable repository on site, or using an off-site professional storage services (i.e., Iron Mountain) through the life
of the WMNY facility. Other reports may be stored by any standard method that will allow for easy access.
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TABLE 1

Reference CQA Documents and Test Methods

Parkway Expansion — Phase 111

Construction Quality Assurance/Construction Quality Control Plan

A. Construction Quality Assurance Plan.
B. Latest version of American Society for Testing Materials (ASTM) Standards:
1. ASTM A 185 Specification for Steel Welded Wire, Fabric, Plain for Concrete

8.

9.

. ASTM A 497

. ASTM A 585

ASTM A 615

. ASTM C 31

ASTM C 33

. ASTM C 39

ASTM C 94

ASTM C 136

10. ASTM C 143

11. ASTM C 150

12. ASTM C 171

13. ASTM C 172

14. ASTM C 231

15. ASTM C 260

16. ASTM C 478

32652275 tbl 1.doc

Reinforcement.

Specification for Welded Steel Wire Fabric, Deformed for
Concrete Reinforcement.

Standard Specification for Aluminum-Coated Steel Barbed
Wire.

Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.

Standard Methods of Making and Curing Concrete Test
Specimens in the Field.

Standard Specification for Concrete Aggregates.

Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens.

Standard Specification for Ready-Mixed Concrete.
Method for Sieve Analysis of Fine and Coarse Aggregates

Standard Test Method for Slump of Hydraulic Cement
Concrete.

Standard Specification for Portland Cement.
Standard Specification for Sheet Materials for Curing Concrete.
Standard Practice for Sampling Freshly Mixed Concrete.

Standard Test Method for Air Content of Freshly Mixed
Concrete by the Pressure Method.

Specification for Air-Entraining Admixtures for Concrete.

Specification for Precast Reinforced Concrete Manhole
Sections.

Page 1 of 5



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

TABLE 1 (continued)

Reference CQA Documents and Test Methods

Parkway Expansion — Phase 111

Construction Quality Assurance/Construction Quality Control Plan

ASTM C 494

ASTM C 618

ASTM C 702

ASTM D 422

ASTM D 698

ASTM D 1140

ASTM D 1238

ASTM D 1505

ASTM D 1556

ASTM D 1557

ASTM D 1587

ASTM D 1603

ASTM D 2166

ASTM D 2216

ASTM D 2434

ASTM D 2487

32652275 tbl 1.doc

Specifications for Chemical Admixtures for Concrete.
Standard Specification for Fly Ash and Raw or Calcined
Natural Pozzolan for use as a Mineral Admixture in Portland

Cement Concrete.

Practice for Reducing Field Samples of Aggregate to Testing
Size

Standard Test Method for Particle-Size Analysis of Soils.

Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ft3 (600kN-m/m3)).

Standard Test Method for Amount of Material in Soils Finer
than the No. 200 75-u (75-mm) Sieve.

Standard Test Method for Flow Rates of Thermoplastics by
Extrusion Plastometer.

Standard Test Method for Density of Plastics by the Density-
Gradient Technique.

Standard Test Method for Density and Unit Weight of Soil In
Place by the Sand-Cone Method.

Test Method for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-1bf/ft3 (2,700KN-m/m3)).

Standard Practice for Thin-Walled Tube Sampling of Soils
Standard Test Method for Carbon Black in Olefin Plastics

Standard Test Method for Unconfined Compressive Strength of
Cohesive Soil.

Standard Method for Laboratory Determination of Water
(Moisture) Content of Soil and Rock.

Test Method for Permeability of Granular Soils (Constant
Head).

Standard Test Method for Classification of Soils for

Engineering Purposes.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

TABLE 1 (continued)

Reference CQA Documents and Test Methods

Parkway Expansion — Phase 111

Construction Quality Assurance/Construction Quality Control Plan

ASTM D 2657

ASTM D 2837

ASTM D 2922

ASTM D 2937

ASTM D 3017

ASTM D 3042

ASTM D 3080

ASTM D 3350

ASTM D 3776

ASTM D 3786

ASTM D 4220

ASTM D 4254

ASTM D 4318

ASTM D 4355

32652275 tbl 1.doc

Standard Practice for Heat-Joining Polyolefin Pipe and Fittings

Standard Method for Obtaining Hydrostatic Design Basis for
Thermoplastic Pipe Materials

Standard Test Method for Density of Soil and Soil-Aggregate In
Place by Nuclear Methods (Shallow Depth).

Standard Test Method for Density of Soil In Place by the Drive-
Cylinder Method.

Standard Test Method for Water Content of Soil and Rock In
Place by Nuclear Methods (Shallow Depth).

Standard Test Method for Degradation of Landfill Drainage
Materials Due to Carbonate Content (Modified J&L Test
Procedure).

Standard Test Method for Direct Shear Test of Soils Under
Consolidated Drained Conditions.

Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials

Standard Test Methods for Mass Per Unit Area (Weight) of
Woven Fabric.

Standard Test Method for Hydraulic Bursting Strength of
Knitted Goods and Nonwoven Fabrics - Diaphragm Bursting
Strength Tester Method.

Standard Practices for Preserving and Transporting Soil
Samples.

Standard Test Method for Minimum Index Density and Unit
Weight of Soils and Calculation of Relative Density.

Standard Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils.

Standard Test Method for Deterioration of Geotextiles from

Exposure to Ultraviolet Light and Water (Xenon-Arc Type
Apparatus).
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47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

56.

57.

58.

TABLE 1 (continued)

Reference CQA Documents and Test Methods

Parkway Expansion — Phase 111

Construction Quality Assurance/Construction Quality Control Plan

ASTM D 4491

ASTM D 4533

ASTM D 4595

ASTM D 4632

ASTM D 4716

ASTM D 4751

ASTM D 4833

ASTM D 5084

ASTM D 5262

ASTM D 6270

ASTM D 6747

ASTMF 714

ASTM F 904

32652275 tbl 1.doc

Standard Test Method for Water Permeability of Geotextiles by
Permittivity.

Standard Test Method for Trapezoid Tearing Strength of
Geotextiles.

Standard Test Method for Tensile Properties of Geotextiles by
the Wide-Width Strip Method.

Standard Test Method for Grab Breaking Load and Elongation
of Geotextiles.

Standard Test Method for Constant Head Hydraulic
Transmissivity (In-Plane Flow) of Geotextiles and Geotextile
Related Products.

Standard Test Method for Determining Apparent Opening Size
of a Geotextile.

Standard Test Method for Index Puncture Resistance of
Geotextiles, Geomembranes, and Related Products.

Standard Test Method for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a Flexible

Wall Permeameter

Test Method for Unconfined Tensile Creep Behavior of
Geosynthetics

Standard Practice for Use of Scrap Tires in Civil Engineering
Applications

Standard Guide for Selection of Techniques for Electrical
Detection of Potential Leak Paths in Geomembranes

Standard Specification for Polyethylene (PE) Plastics Pipe
(SDR-PR) Based on Outside Diameter.

Standard Test Method for Comparison of Bond Strength or Ply
Adhesion of Similar Laminates Made from Flexible Materials.
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TABLE 1 (continued)

Reference CQA Documents and Test Methods

Parkway Expansion — Phase 111

Construction Quality Assurance/Construction Quality Control Plan

D. Latest Version of American Association of State Highway Transportation Officials

(AASHTO) Standards:

1. AASHTO M36.

2. AASHTO M190.

3. AASHTO M218.

4. AASHTO M274.

Standard Specification for Corrugated Steel Pipe, Metallic-
Coated, for Sewers and Drains.

Standard Specification for Bituminous-Coated Corrugated
Metal Culvert Pipe and Pipe Arches.

Standard  Specification for Steel Sheet, Zinc-Coated
(Galvanized) for Corrugated Steel Drainage Pipe.

Standard Specification for Steel Sheet, Aluminum-Coated
(Type 2) for Corrugated Steel Drainage Pipe.

E. Latest version of applicable Occupational Safety and Health Organization (OSHA)
requirements.
F. Latest version of American Concrete Institute (ACI) standards:
1. ACI 211.1. Selecting Proportions for Normal Weight Concrete.
2. ACI 214, Evaluation of Compression Test Results of Field Concrete.
3. ACI 301. Specifications for Structural Concrete for Buildings.
4. ACI 304. Measuring, Mixing, Transporting and Placing Concrete.
5. ACI 305. Hot Weather Concreting.
6. ACI 318. Requirements for Reinforced Concrete.

G. Latest version of United States Army Corps of Engineers Manual Number 1110-2-1906
(USCOE M 1110-2-1906).

H. Latest version of the New York State Department of Transportation Standard
Specifications.

L Latest version of Geosynthetic Research Institute (GRI) Test Method.
1. GRI-GM5 Notched Constant Tensile Load (NCTL) Test for Polyolefin or

2. GRI-GG5

3. GRI-GS6

32652275 tbl 1.doc

Geomembranes.
Test Method for Geogrid Pullout Behavior.

Interface Friction Determination by Direct Shear Testing.
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