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1.0 INTRODUCTION
1.1 PURPOSE

This Construction Quality Assurance Plan was prepared by SCS Engineers to assist the Southeastern
Public Services Authority (SPSA, Authority, or Owner) during construction at the SPSA Regional
Landfill in Suffolk, VA (Project), in accordance with the Contract Drawings and Technical
Specifications. This document replaces the 2008 CQA Plan prepared by HDR Engineering.

To implement the Project, the Owner will retain a general contractor (Contractor) familiar with
earthwork, geomembrane and construction. The Owner will also retain a Quality Assurance

Contractor (QAC) to serve as the third party to monitor project conformance by the Contractor to
established Construction Quality Assurance (CQA) standards.

1.2 DEFINITIONS

1.2.1 Construction Quality Assurance (CQA)

Defined as a planned system of activities that provides assurances that a facility was constructed as
specified in the design. CQA includes inspections, verifications, audits, and evaluations of materials
and workmanship necessary to determine and document the quality of the constructed facility. CQA
refers to measures taken by the Quality Assurance Contractor (QAC) hired by the Owner to assess
whether the Contractor is in compliance with the Design Plans and Technical Specifications for the
project.

The basic components of the CQA program are:

e Preparation of this CQA Plan;

e Pre-construction review of Contractor submittals for certain project components;
e Conformance testing of geosynthetic and soil materials;

e Field monitoring and survey control for grades;

e Field monitoring and testing for soil characteristics of each specified material as it is placed
and compacted;

e Field monitoring of placement and seaming of geosynthetic materials;

e Field monitoring of installation and Contractor Quality Control (QC) testing of piping;
e Maintaining Daily and Weekly Reports;

e Review of technical and laboratory data;

e Identification and documentation of defects and repairs;

e Final walk through of completed work; and

CQA Plan Permit Modification April 2010 (HDR)
SPSA Regional Landfill Revised January 2025 (SCS Engineers)



e Compilation and presentation of applicable data, logs, record drawings and documents,
photos and comments into a project documentation and certification report.

The CQA process assures that qualified people are monitoring the progress and quality of
construction. It provides an objective overview of project progress and can help identify potential
deficiencies or future problem areas during and after construction. CQA helps the Contractor and
the Owner complete the project in a more cost-effective manner by requiring compliance with
Technical Specifications before the project components require substantial rework.

The CQA Plan identifies the personnel categories involved in CQA, their inter-relationships, and their
responsibilities and establishes CQA reporting requirements. Finally, the CQA Plan requires that a
compendium of test results, observations, and record drawings be compiled promptly after
completion of construction into a record construction document which is reviewed and endorsed by a
Professional Engineer, and which shows the construction was completed as designed.

The CQA Plan outlines the sampling and testing that will be used and the criteria that will be followed
to monitor that construction activities are consistent with Project Contract Drawings and Technical
Specifications.

1.2.2 Construction Quality Control (CQC)

A planned system of inspections that is used to directly monitor and control the quality of a
construction project (EPA, 1986). CQC is normally performed by the geosynthetics installer, or for
natural soil materials by the earthwork contractor, and is necessary to achieve quality in the
constructed or installed system. CQC refers to measures taken by the installer or contractor to
determine compliance with the requirements for materials and workmanship as stated in the plans
and specifications for the project, and the CQC Plan submitted by the Contractor.

1.2.3 Manufacturing Quality Control (MQC)

A planned system of inspections that is used to directly monitor and control the manufacture of a
material which is factory originated. MQC is normally performed by the manufacturer of geosynthetic
materials and is necessary to verify minimum (or maximum) specified values in the manufactured
product. MQC refers to measures taken by the manufacturer to determine compliance with the
requirements for materials and workmanship as stated in certification documents and contract
plans.

1.3 TERMS AND ABBREVIATIONS

A list of terms used in this CQA Plan, along with the definitions of those terms as they apply to this
Plan, is contained in Attachment VII-1. Also included in Attachment VII-1 is a list of standard
abbreviations.

1.4 APPLICABILITY OF LAWS, REGULATIONS, AND GUIDELINES

1.4.1 Virginia DEQ Standards

Relative to quality assurance, Section 9VAC20-81-130.Q of the Virginia Solid Waste Management
Regulations states, in part:
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1.4.2 General

A construction quality assurance (CQA) program is required for all landfill units. The program relies
on tests, measurements and observations to verify that the constructed unit meets or exceeds all
design criteria and specifications in the permit. The program shall be developed and implemented
under the direction of a CQA officer who is a Professional Engineer.

The CQA program shall address the following physical components, where applicable:

e Foundations;

e Low-hydraulic conductivity soil liners;

e Geosynthetic membrane liners;

e (Geotextile products;

e | eachate collection and removal systems;
e Gas management components; and

e Final cover systems.

1.4.2.1 Written CQA Plan

The Owner or operator shall develop and implement a written CQA Plan that shall include
observations, inspections, tests, and measurements. The plan shall identify steps that will be used to
monitor and document the quality of materials and the condition and manner of their installation.

The CQA Plan shall include:

e Identification of applicable units, and a description of how they will be constructed;

e |dentification of key personnel in the development and implementation of the CQA Plan, and
CQA officer qualifications;

e Adescription of inspection and sampling activities for unit components identified in
construction specification documents, including observations and tests that will be used
before, during, and after construction to verify that the construction materials and the
installed unit components meet the design specifications. The description shall cover
sampling size and locations; frequency of testing; data evaluation procedures; acceptance
and rejection criteria for construction materials and constructed components; plans for
implementing corrective measures; and data or other information to be recorded;

e Proper construction of components of the liners, leachate collection and removal system, gas
management system if required, and final cover system, according to permit specifications
and good engineering practices, and proper installation of components (e.g., pipes)
according to design specifications;

e Conformity of materials used with design and other material specifications;

1.4.2.2 Certification

Once construction is complete, the Owner or operator shall submit to VDEQ by certified mail or other
equivalent method with a return receipt or hand delivery a certification signed by the CQA officer that
the approved CQA Plan has been successfully carried out and that the unit meets the requirements
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of this section. Documentation supporting the CQA officer’s certification shall be submitted VDEQ. An
additional professional engineer’s certification is required under the provisions of 9VAC20-81-490 A.
Wastes shall not be accepted until the facility receives a Certificate to Operate (CTO) per 9VAC20-81-
490 A.

1.4.3 Other Applicable Statutes and Regulations

Strict adherence to this CQA Plan does not absolve the Contractor from any obligation or
responsibility under other regulations as may be applicable. Other applicable regulations that may
apply to this project include, but are not limited to, the following:

e (OSHA Regulations
e State and Local Building Codes

1.5 SCOPE AND LIMITATIONS

This CQA Plan has been prepared for submittal to and approval by Owner. In accordance with the
Regulations, the CQA Plan includes the following:

e Description of the CQA management organization including the roles and inter-relationships
between the Owner, the Quality Assurance Contractor (QAC), the Design Engineer (Engineer),
and the Contractor.

e Titles and position descriptions of CQA personnel who will be working on the project and their
responsibilities.

o A summary of CQA sampling and testing requirements with reference to the location of their
detailed descriptions in the Contract Documents.
e Procedures of observation, documentation, and reporting on construction and CQA activities.

The Contractor will prepare and submit a Construction Quality Control Plan (CQC Plan) that will
outline the organization, procedures, tests and records for the work.

2.0 ORGANIZATION AND RESPONSIBILITIES
2.1 ORGANIZATION AND QUALIFICATIONS FOR QAC PERSONNEL

The qualifications, experience, and responsibilities of each member of the project team are
presented below for the implementation of the CQA Plan and do not include other construction
related responsibilities that may be encountered. Certain responsibilities defined below may be
grouped together under a more limited number of authorized personnel.

2.1.1 Southeastern Public Services Authority (SPSA) Project
Administrator

The Owner shall identify a Project Administrator for the project as the responsible person to contact
and coordinate the project. The Project Administrator shall be familiar with the project and have
authority to make decisions on behalf of the Owner.

Prior to commencement of the construction work, this CQA Plan shall be approved by the Owner.
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2.1.2 Engineer

The Engineer for the project is SCS Engineers and shall provide a Project Manager who is familiar
with the Contract Drawings and Specifications, and be authorized to approve modifications.

2.1.3 Quality Assurance Contractor (QAC)

The Quality Assurance Contractor (QAC) is hired by the Owner to perform oversight and verification
tasks as defined in the Construction Quality Assurance (CQA) Plan.

2.1.3.1 QAC - Project Director

The QAC - Project Director must be a registered Professional Engineer in the Commonwealth of
Virginia with a minimum of 10 years of experience and demonstrate past experiences in a position of
significant responsibility for landfill construction projects. The QAC - Project Director must be
knowledgeable of the project requirements and objectives and familiar with the Contract Drawings
and Specifications.

2.1.3.2 QAC - Project Manager (If required)

The QAC - Project Manager must be a licensed Professional Engineer in the Commonwealth of
Virginia with a minimum of 5 years of experience with construction projects of similar magnitude and
complexity. The QAC - Project Manager must have a thorough familiarity with the project and be
familiar with the details of the Contract Drawings and Technical Specifications.

2.1.3.3 QAC - Resident Engineer

The QAC - Resident Engineer should have a Bachelor of Science Degree in Civil Engineering, or an
associate’s degree in engineering technology, or related construction work training. Through a
combination of formal education, training, and experience, the QAC - Resident Engineer should have
a demonstrated knowledge of landfill construction including earthwork, installation of granular fills,
aggregates, low permeability soil liners, geosynthetics (geomembrane, geogrid, geonet,
geocomposite, and geotextiles), and applicable testing methods. The QAC - Resident Engineer must
have experience with construction projects of similar magnitude and complexity, a thorough
familiarity with the project and with the details of the Contract Drawings and Technical
Specifications.

2.1.34 QAC - Field Monitor(s)

The QAC - Field Monitor(s) should have a Bachelor of Science Degree in Civil Engineering, or an
associate’s degree in engineering technology, or related construction work training. Through a
combination of formal education, training, and experience, the QAC - Field Monitor(s) should have a
demonstrated knowledge of landfill construction including earthwork, installation of granular fills,
aggregates, low permeability soil liners, geosynthetics (geomembrane, geogrid, geonet,
geocomposite, and geotextiles), and applicable testing methods. The QAC - Field Monitor(s) should
have a thorough knowledge of the project and have a thorough understanding of the Contract
Drawings and Technical Specifications. The QAC - Field Monitor(s) should also have a working
knowledge of the quality control testing procedures included in the Technical Specifications.
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2.1.3.5 QAC - Surveyor

The QAC - Surveyor must be a registered Professional Land Surveyor in the Commonwealth of
Virginia and demonstrate past experience with projects of similar responsibility. The QAC - Surveyor
must be familiar with the Contract Drawings and Technical Specifications. The QAC Surveyor is
retained by the Owner or the QAC to verify the work performed by the Contractor's surveyor, including
construction staking, elevation documentation, and final record drawings used in certification. The
Contractor’s surveyor remains responsible for executing these tasks on-site.

2.1.4 Contractor

The Contractor shall identify a Project Manager as the responsible person in charge of all
construction aspects of the project. The Project Manager will have a background in engineering with
at least ten years experience in construction. The Project Manager will have a thorough knowledge
of contract administration, Contract Drawings and Technical Specifications. Construction experience
shall include at least five years in earthwork, soils management, and geosynthetic placement.

The Contractor shall employ a geosynthetic installation subcontractor with demonstrated knowledge
and experience in placement, seaming and field testing of geosynthetics. This installer shall meet
the minimum requirements defined in the Technical Specifications. The geosynthetic installation
subcontractor shall have a field supervisor who shall report directly to the Project Manager.

2.2 RESPONSIBILITIES

The responsibilities of each member of the project team are presented below.

2.2.1 Southeastern Public Services Authority

The Owner’s Project Administrator will serve as the primary contact for the QAC and the Contractor
during construction of the project. His primary responsibilities are:

e Review and approve the CQA Plan.
e Review progress of the project.

e Review and process field decisions, administrative submittals, change orders and applications
for payment.

222 Design Engineer
The Engineer will have the following responsibilities:

e Review changes in construction sequencing which are designed to change the work in progress.
e Review changes to Technical Specifications.

e Review design change orders or design modifications for conformance with the Contract
Drawings and Technical Specifications and Permit Conditions.
e Review schedule of values.

Design change orders will be routed through the Owner and QAC and, as required, to the Design
Engineer for review and approval. Design change orders must be approved by a Professional
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Engineer registered to practice in the Commonwealth of Virginia. Materials and construction
changes that are not related to design changes will be evaluated for compliance with the
requirements of the Technical Specifications and Engineering Plans prepared by the Design
Engineer.

223 Quality Assurance Contractor (QAC)

The QAC team is comprised of a Project Director, a Project Manager (if required), a Resident
Engineer and Field Monitor(s). Team members shall be trained and experienced in landfill
construction projects of this nature, and familiar with the requirements of the Contract Drawings and
Specifications. The QAC will assume responsibility for providing oversight and certification of
construction as required in Section 9VAC20-81-490.A of the Virginia Solid Waste Management
Regulations (see Section 1.4.1). The duties and responsibilities of the QA project team are
described as follows.

2.2.3.1 QAC - Project Director

The QAC Project Director has the overall responsibility for assuring that the QA Project Team
conducts QA aspects of the project including administrative, managerial and technical functions in
accordance with industry procedures and standards and sound engineering judgment. The Project
Director has the authority to commit the required resources, both in personnel and equipment, to
fulfill contractual requirements.

The Project Director will have the following responsibilities in the implementation of the Project:

e Serve as the QAC’s official representative.
o Ultimate responsibility for the implementation of the CQA Plan.
e Review the QAC - Project Manager’s recommendations, correspondence, and reports.

e  Work with the Owner, Contractor and other members of the QAC’s project team on complex
issues, as appropriate.

e Review and endorse the Construction Certification Report.

2.23.2 QAC - Project Manager (if required)
The QAC Project Manager will have the following responsibilities in the implementation of CQA Plan:

e Serve as the QAC’s primary contact person.

e Maintain contact with the Contractor, Owner, and Design Engineer regarding conformance with
the Contract Drawings, Technical Specifications, and requirements of this Plan.

e Provide overall coordination of the activities of the QAC Field Monitor(s).

e Provide assistance to the QAC Resident Engineer in the review and interpretation of field and
CQA/CQC laboratory quality control testing results.
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Provide assistance to the QAC Resident Engineer in the review of shop drawings and other
submittals from the Contractor; provide review of the final record documents submitted by
Contractor, and review final record drawings submitted by QAC Surveyor.

Make periodic site visits to review progress and CQA procedures.

Confirm acceptance or rejection of installed portions of work.

Verify that the Contractor and Resident Engineer are notified of deficiencies in testing results or
procedures so that corrective actions can be taken.

Review the Weekly Construction Summary Reports.
Notify VDEQ of anticipated changes in the construction schedule.

Review shop drawings and other submittals from the Contractor for conformance with the
Contract Drawings and Technical Specifications. Take appropriate actions.

Review field and CQA/CQC laboratory quality control testing results for conformance with the
Specifications. Provide interpretation of data to determine areas to be reworked or repaired.

Compile the Construction Certification Report with the Resident Engineer and QA Field
Monitor(s).

2.2.3.3 QAC - Resident Engineer

The QAC Resident Engineer will have the following responsibilities:

Maintain routine field contact with the Contractor, Owner, and Design Engineer regarding
conformance with quality control testing requirements defined in the Technical Specifications.

Maintain communications with the QAC Project Manager.

Coordinate daily activities so that geotechnical and geosynthetic construction activities are
observed.

Receive and organize quality assurance testing results from the QA and QC laboratories and
check for compliance with Technical Specifications.

Perform daily review of QA and QC procedures.

Review overall project QA and QC procedures.

Notify Contractor of acceptance or rejection of installed portion of work.
Provide overall coordination of the activities of the Field Monitor(s).

Verify that the Contractor and the Field Monitor(s) are notified of noted deficiencies in quality
control testing results or procedures so that corrective actions can be taken.
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Prepare the Weekly Construction Summary Reports.
Conduct site meetings, keep meeting minutes, and distribute minutes.

Provide review and comment to shop drawings and other submittals from the Contractor for
conformance with the Contract Drawings and Technical Specification.

Receive and review record drawings and photos prepared by the Contractor.

Review field and QA/QC laboratory quality control testing results for conformance with the
Technical Specifications.

Compile and review the Construction Certification Report with the Field Monitor(s).

2.2.34 QAC - Field Monitor(s)

The QAC Field Monitor(s) will have the following responsibilities:

Coordinate with the QAC Resident Engineer to establish proper sampling procedures including
sample location, sample collection protocol, and sample numbering system.

Monitor delivery of appropriate samples to the QA/QC laboratory for quality assurance testing.
Observe and document procedures used for site preparation clearing and grubbing.

Observe and document procedures used for excavation and filling of sub-grade to required
elevations.

Observe and document procedures for placement of clean fill, select soil fill, and bedding soil,
including:

Compacted lift thickness
Moisture addition methods
Proof-rolling and Compaction
Fine grading

O O O O

Observe and document moisture and field density testing, as established in the Technical
Specifications.

Monitor locations for collection of soil samples for quality assurance and quality control testing.

Document on-site activities that could result in damage to earthwork or site improvements, and
report these activities to the Contractor, Owner, and the QAC Resident Engineer.

Observe and document delivery of construction materials such as piping materials, earthwork,
geomembranes and geotextiles to determine general conformance with the material
specifications.

Maintain inventory log of geosynthetic rolls delivered to the site.
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e Observe and record condition of subgrade prior to placement of geosynthetics.
e Observe and document procedures for installation of ggomembrane penetrations.

e Observe and document procedures used for seaming, including that seamed area is clean and
supported, and that seam overlap is in accordance with the Technical Specifications.

o Observe storage and handling, and record procedures used for installation of geosynthetics.
Verify that procedures comply with specifications and manufacturers recommendations.

e Observe and record procedures used for installation of geomembranes, geocomposites,
geotextiles, and geosynthetic clay liners.

e Observe and document procedures used for repairs.
e Observe and document procedures used to repair areas where samples were taken.

e Conduct final inspection of geosynthetics for compliance with specifications prior to construction
of subsequent layer or burial.

e Observe and record that required CQC tests are performed and completed.

e Organize field quality control testing data to facilitate preparation of Weekly Construction
Summary Reports, and the Construction Certification Report.

e Prepare Daily Construction Reports.

2.2.3.5 QAC - Surveyor
The QAC Surveyor will have the following responsibilities:
e Perform verifications and checks of the contract work as requested by the QAC.

Work performed by QAC Surveyor will be based upon horizontal and vertical controls established by
the Contractor.

224 Contractor

The Contractor is responsible for adherence to the Project Contract Drawings and Technical
Specifications, and VDEQ Part 20-81-130, providing sampling and testing specified in the Technical
Specifications and as outlined in this CQA Plan.

The Contractor shall also provide a draft and final set of “record” documents for review and
acceptance by the QAC.

3.0 CQA MEETINGS

The QAC shall schedule and administer a project start-up meeting, periodic CQA meetings, and
special meetings throughout the progress of the work. The QAC shall:

e Prepare agenda for meetings.
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o Preside at meetings.
e Record the minutes of all but daily routine meetings, including proceedings and decisions.

e Logistical arrangements for meetings, including the provision of a field office and necessary
equipment, are outlined in Section 01200 of the Project Specifications. The contractor shall
ensure that meeting facilities are available and equipped as specified.

e Reproduce and distribute copies of minutes within five (5) working days after each meeting to
participants and to parties affected by decisions made at the meeting.

The contractor is responsible for equipping and maintaining the field office as a functional meeting
space for project discussions, with adequate desks, chairs, computers, copiers, and other necessary
equipment. The Owner will provide the physical space, access roads, security, and utility connections
required for meeting operations. Representatives of the contractors, Subcontractors, and Suppliers
attending the meetings shall be qualified and authorized to act on behalf of the entity each
represents. Representatives of Contractors, Subcontractors and Suppliers attending the meetings
shall be qualified and authorized to act on behalf of the entity each represents.

3.1 PROJECT STARTUP (PRE-CONSTRUCTION) MEETING

A project start-up (or pre-construction) meeting will be held after award of contract, but prior to
initiation of work at the site. The following parties should be in attendance:

e Owner Project Administrator

o QAC Resident Engineer

e Engineer,

e Contractor Superintendent

e Major subcontractor representative

e Representatives of the VDEQ or other regulatory agencies

The following topics, at a minimum, should be discussed at the startup meeting:

e Tentative construction schedule

e List of Subcontractors and suppliers

e Review of each party’s role and responsibility

e Critical work sequencing

e Designation of responsible personnel and emergency telephone numbers
e Clarifying CQA/CQC requirements for the specific work

e Review of submittal and documentation requirements

e Processing of field decisions and change orders

e Adequacy of distribution of Contract Documents

e Schedule and submittal of working drawings and samples

e Payrequest format, submittal cutoff date, pay date and retainage
e Procedures for maintaining Record Documents

e Use of site and Owner’s requirements
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e Major equipment deliveries and priorities
e Safety and first aid

e Security procedures

e Housekeeping procedures

e Work hours

e Site access and laydown/storage areas

3.2 CQA MANAGEMENT MEETINGS

CQA Management meetings will include CQA progress meetings, geomembrane progress meetings,
and daily CQA meetings.

3.2.1 CQA Progress Meetings

Progress meetings will be held weekly at the Contractor’s Field Office during the performance of the
work of this Contract. Additional meetings may be called during the performance of the work of this
Contract. The QAC Resident Engineer will preside at meetings and record minutes of proceedings
and decisions. The QAC Resident Engineer will distribute copies of minutes to participants within five
(5) days after meetings. The following parties should be in attendance:

e Owner Project Administrator

o QAC Resident Engineer

e Contractor

e Subcontractors, as pertinent to the agenda

The following topics, at a minimum, should be discussed at this meeting:

e Review minutes of previous meetings

e Field observations, problems, conflicts

e Adherence to Technical Specifications

e Adherence to CQA Plan

e Review of submittals schedule and status of submittals
e Corrective Measures

e Review of schedule for coming weeks

e Qutstanding items

During geomembrane placement, progress meetings will be held, as discussed in Section 3.2.3 of
this Plan.

3.2.2 Daily CQA Meetings
Daily progress meetings will be held by progress of the work, as required.
Attendance

e Owner’s Project Administrator
o QAC Resident Engineer
e Contractor Superintendent
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Suggested Agenda

e Review of work progress.

e Field observations, problems, conflicts.

e Review of off-site fabrication, delivery schedules.

e Corrective measures and procedures.

e Plan progress, schedule during succeeding work period.
e Maintenance of quality standards.

e Qutstanding items.

e Other business.

e Review of submittal schedules, including the status of shop drawings, test reports, and other
required documentation as outlined in Section 01340 of the Technical Specifications.

3.2.3 Geomembrane Progress Meetings

When installation of the geomembrane liner begins, and daily thereafter, geomembrane progress
meetings shall be held with the designated representative of the Contractor and QAC Resident
Engineer in attendance to review performance of the previous day’s work and discuss plans for the
current day.

Attendance

e Owner Project Manager, as appropriate
o QAC Resident Engineer

e Contractor

e Liner Subcontractor

Suggested Agenda

e Progress of the work.
e Adherence to the Technical Specifications.
o Adherence to the CQA Plan, including the timely submission of the pertinent forms.

e Planned work and methods for the ensuing week, including estimate of time remaining to
completion of the work.

e Submission of forms specified and required.

e Changes in the proposed method of work, subcontractors to be utilized, FML resin or
manufacturing.

e Laboratory test results and corrections required for deficiencies.
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3.3 OTHER MEETINGS

Other meetings to address specific concerns may be requested by any party to the Contract.

3.3.1 Requests

A request for a special meeting must be submitted in writing not less than five working days prior to
the proposed time of the meeting. The request should include reason(s) for meeting, and requested
attendees, as well as proposed time and place of the meeting.

3.3.2 Notification

Notification of the meeting will be issued by the QA Resident Engineer five working days prior to the
scheduled meeting. This requirement may be waived by agreement among participating parties.

4.0 WORK DEFICIENCIES AND CONFLICTS

Work deficiencies and conflicts are generally covered under Article 13 of the Standard General
Conditions of the Construction Contract.

4.1 REPORTING DEFICIENCIES AND CONFLICTS

Prompt notice of defective work or non-compliance with the Contract Drawings and Technical
Specifications of which the Owner, QAC, or Design Engineer have actual knowledge shall be given to
the Contractor. Defective work may be rejected, corrected, or accepted as provided for under Article
13 of the Standard General Conditions of the Construction Contract.

4.2 CORRECTION OF DEFICIENCIES

If required by the QAC, the Contractor shall promptly correct defective work, or remove it from the
site and replace it with work that is acceptable, as directed by the QAC. The Owner may choose to
accept or correct the defective work.

4.3 CONFLICT RESOLUTION

The procedures for resolution of conflicts are outlined in the Standard General Conditions of the
Construction Contract.

4.4 REPORTING

Deficiencies and conflicts will be recorded by the QAC on the appropriate monitoring data sheets and
daily summary reports. In addition, a Corrective Measures Report will be generated by the QAC and
kept in an active file until the identified problem is resolved. Corrective Measures Reports will be
reviewed by the QAC prior to issuing the Final Certification Report.

5.0 QUALITY ASSURANCE AND QUALITY CONTROL TESTING

Quality assurance (QA) and quality control (QC) testing will be conducted for each of the major items
of construction. The components of the landfill subject to the testing include:

e (General Earthwork
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e Geomembranes - Textured HDPE and LLDPE

e Geocomposite Drainage Net (GDN) and Granular Drainage Material
e Geosynthetic Clay Liner (GCL)

e Geotextile Fabric

o Geologic Buffer Layer

e Protective Cover and Leachate Collection Stone Layer

Each component is discussed separately below.

5.1 GENERAL EARTHWORK

5.1.1 Pre-Construction

The Contractor shall prepare the subgrade and evaluate all borrow source materials in compliance
with project specifications. Required documentation must be submitted to the CQA Manager at least
two weeks prior to material placement. Submittals must adhere to Section 01340 (Submittals) for
proper documentation.

¢ Material sampling and testing requirements, including submittals from borrow pits, are
outlined in Sections 01610 and 02220 of the Technical Specifications. All samples must
comply with these requirements and be submitted in a timely manner for review and
approval.

All test results must be submitted to the CQA Manager no less than one week prior to the anticipated
placement of subgrade material. Results must verify compliance with Section 02220 of the technical
specifications.

CQA testing and verification will be performed at the following frequencies:

e Subgrade Preparation and Proof Rolling: CQA Consultant will observe and document proof
rolling operations and assess subgrade stability.

e Laboratory Testing: CQA Consultant will conduct independent verification testing of Proctor
density, particle size distribution, moisture content, Atterberg limits, and hydraulic
conductivity at a frequency of one test per 50,000 cubic yards of imported fill material if
applicable, except for hydraulic conductivity, which will be tested at one per 100,000 cubic
yards if applicable. Testing frequency may vary based on field conditions, material
consistency, and prior test results. Additionally, at least one round of verification testing will
be conducted for each borrow source to assess material suitability as defined under Section
01410 (Quality Control Testing Laboratories) before placement.

o Field Density Testing: CQA Consultant will verify compaction of both subgrade and fill using
nuclear gauge testing (ASTM D2922) at a frequency of one test per 100,000 ft2 of
compacted material if applicable.
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51.2 Construction

The Contractor must test the in-place density, compaction, and moisture content of general
earthwork material during construction in accordance with project specifications outlined in Section
02220 (Earthwork).

Subgrade Preparation

e CQA will observe and document proof rolling to evaluate subgrade stability.

e If subgrade instability is identified, CQA will verify corrective measures such as additional
compaction or undercutting and replacement with engineered fill.

Field Density and Moisture Content Testing

o CQA will verify field compaction and moisture content (if applicable) using nuclear gauge
testing (ASTM D2922, ASTM D3017) at a frequency of one test per 100,000 ft2.

¢ Any discrepancies in test results will be reviewed by the CQA Consultant, and additional
verification may be performed as needed.

Non-Compliance

o If test results do not meet project specifications, additional sampling and testing may be
required.

o Deficient material will be addressed in accordance with Section 01400 (Quality Control).

513 Post-Construction
Final grading must be inspected to confirm compliance with design elevations and tolerances:
e Constructed Grades Outside Landfill Cell: £0.25 feet

e Constructed Grades Within Landfill Cell: +0.10 feet

The CQA Manager is responsible for overseeing and documenting the inspection, while the
Contractor is responsible for performing the grading to meet specified tolerances.

Additional Post-Construction Requirements:
e Erosion and Drainage Control: Verify that final grading provides positive drainage and that all
erosion control measures, including berms, ditches, and drainage structures, are installed

per design requirements.

e Surface Condition: Inspect for any ruts, depressions, or settlement and ensure corrective
grading is completed.

o Material Removal: Any debris, oversized materials, or unsuitable soils left on the surface
must be removed before final acceptance.
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e Survey Verification: The CQA Manager shall confirm that final elevations meet the design
tolerances through survey verification.

No additional testing is required unless deficiencies are identified during the final inspection. Any
corrections must be completed before project closeout.

5.2 GEOMEMBRANES - TEXTURED HDPE GEOMEMBRANE

5.2.1 Pre-Construction

The Contractor submits documentation related to the production, transportation, and storage of
High-Density Polyethylene (HDPE) Pipe to the CQA Manager two weeks before material installation.
Submittals adhere to Section 01340 and Section 02775 (High-density Polyethylene (HDPE)
Membrane Liner).

HDPE Pipe: The Contractor must verify that the HDPE geomembrane complies with manufacturer
specifications and project-specific requirements defined in the CQA Plan. The following tests are
conducted under the oversight of the CQA Manager:

Thickness (ASTM D5994)

Asperity Height (ASTM D7466)

Density (ASTM D792/ASTM D1505)
Tensile Properties (ASTM D6693 Type V)
Tear Resistance (ASTM D1004)
Puncture Resistance (ASTM D4833)
Carbon Black Content (ASTM D4218)
Carbon Black Dispersion (ASTM D5596).

CQA consultant will conduct independent verification testing as required, typically at a frequency of
one test per 100,000 ft2 or as field conditions require. All test results must be submitted to the CQA
Manager no less than one week before the anticipated installation of the geomembrane.

5.2.2 Construction

The Contractor manages field handling, installation, and jointing of HDPE pipes as specified in the
project documents in accordance with project specifications outlined in Section 02775 (High-density
Polyethylene (HDPE) Membrane Liner). The CQA Consultant will oversee installation activities and
conduct independent verification testing. Field Installation & Seaming: HDPE geomembrane must be
placed according to the approved field panel layout plans.

Seaming Requirements:
o Field Seams: Constructed using thermal fusion welding methods.

o Air Pressure Testing (ASTM D5820): Seam channels must be inflated to 25-30 psi, monitored
for pressure stability, and evaluated after a five-minute hold period.
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e Vacuum Testing (ASTM D5641): A vacuum of approximately 5 psi is applied to detect leaks
using soap bubble formation.

Destructive & Non-Destructive Testing:

e Non-Destructive Seam Testing: 100% of seams must be tested using vacuum box or air
channel methods. Any identified defects must be repaired and retested prior to acceptance.

Destructive Seam Testing (ASTM D6392):
e Conducted at a minimum frequency of one test per 500 linear feet of seam or as required.
e Samples are tested for shear and peel strength.
o Failed seams must be repaired and re-tested as per CQA procedures.

o All testing must be conducted under the supervision of the CQA Manager to assess
compliance with project specifications.

5.2.3 Post-Construction

Upon completion of geomembrane installation, the CQA Manager will compile final quality assurance
records, including;

e |nstallation Logs: Panel deployment records and seaming logs.

e Seam Testing Results: Non-destructive and destructive testing data.

e Repair Logs: Documentation of defects, repairs, and retests.
Final Visual Inspection: The CQA Consultant will verify that seams, overlaps, and panel placement
conform to project specifications. Any remaining deficiencies must be addressed before project

closeout.

No additional testing is required unless seam or panel defects are identified during the final
inspection.

53 GEOMEMBRANES - TEXTURED LLDPE GEOMEMBRANE

5.3.1 Pre-Construction

The Contractor submits documentation related to the production, transportation, and storage of
Linear Low-Density Polyethylene (LLDPE) Geomembrane to the CQA Manager two weeks before
material installation. Submittals adhere to Section 01340 and Section 02774 (LLDPE
Geomembrane Liner System).

LLDPE Geomembrane: The Contractor verifies that the LLDPE geomembrane complies with
manufacturer specifications and project-specific requirements defined in the CQA Plan. The following
tests are conducted under the oversight of the CQA Manager:
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Thickness (ASTM D5994)

Asperity Height (ASTM D7466)

Density (ASTM D792/ASTM D1505)
Tensile Properties (ASTM D6693 Type V)
Tear Resistance (ASTM D1004)
Puncture Resistance (ASTM D4833)
Carbon Black Content (ASTM D4218)
Carbon Black Dispersion (ASTM D5596).

CQA consultant will conduct independent verification testing as required, typically at a frequency of
one test per 100,000 ft2 or as field conditions require. All test results must be submitted to the CQA
Manager no less than one week before the anticipated installation of the geomembrane.

5.3.2 Construction

The Contractor manages field handling, installation, and seaming of LLDPE geomembranes as
specified in the project documents in accordance with project specifications outlined in Section
02774 (LLDPE Geomembrane Liner System). The CQA Consultant will oversee installation activities
and conduct independent verification testing.

Field Installation & Seaming: LLDPE geomembrane must be placed according to the approved field
panel layout plans.

Seaming Requirements:
e Field Seams: Constructed using thermal fusion welding methods.

o Air Pressure Testing (ASTM D5820): Seam channels must be inflated to 25-30 psi, monitored
for pressure stability, and evaluated after a five-minute hold period.

e Vacuum Testing (ASTM D5641): A vacuum of approximately 5 psi is applied to detect leaks
using soap bubble formation.

Destructive & Non-Destructive Testing:

¢ Non-Destructive Seam Testing: 100% of seams must be tested using vacuum box or air
channel methods. Any identified defects must be repaired and retested prior to acceptance.

Destructive Seam Testing (ASTM D6392):
e Conducted at a minimum frequency of one test per 500 linear feet of seam or as required.
e Samples are tested for shear and peel strength.
e Failed seams must be repaired and re-tested as per CQA procedures.

All testing must be conducted under the supervision of the CQA Manager to assess compliance with
project specifications.
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5.3.3 Post-Construction

Upon completion of geomembrane installation, the CQA Manager will compile final quality assurance
records, including;

e |nstallation Logs: Panel deployment records and seaming logs.

e Seam Testing Results: Non-destructive and destructive testing data.

e Repair Logs: Documentation of defects, repairs, and retests.
Final Visual Inspection: The CQA Consultant will verify that seams, overlaps, and panel placement
conform to project specifications. Any remaining deficiencies must be addressed before project

closeout.

No additional testing is required unless seam or panel defects are identified during the final
inspection.

54 GEOCOMPOSITE DRAINAGE NET (GDN) AND GRANULAR
DRAINAGE MATERIAL

5.4.1 Pre-Construction
The Contractor shall evaluate all materials proposed for use in the Geocomposite Drainage Net
(GDN) and Granular Drainage Materials and submit documentation to the CQA Manager for approval
at least 30 days prior to material procurement, in compliance with Section 01340 (Submittals),
Section 02999 (Geocomposite Drainage Media), and Section 02240 (Protective Cover and Leachate
Collection Stone).
The Contractor must verify that the GDN and Granular Drainage Materials meet manufacturer
specifications and project-specific requirements outlined in Section 02999 and Section 02240. The
following tests shall be conducted under the oversight of the CQA Manager:
GDN Testing (ASTM Standards):

e Geonet Polymer Density (ASTM D1505)

e Carbon Black Content (ASTM D4218)

e Thickness (ASTM D5199)

e Tensile Strength (ASTM D7179)

e Compressive Strength (ASTM D6364)

o Geotextile Mass per Unit Area (ASTM D5261)

e Grab Tensile Strength (ASTM D4632)

e Grab Tensile Elongation (ASTM D4632)
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e Puncture (CBR) Strength (ASTM D6241)

o Trapezoidal Tear Strength (ASTM D4533)
o Geotextile Permittivity (ASTM D4491)

¢ Apparent Opening Size (ASTM D4751)

o Geotextile Water Flow Rate (ASTM D4491)
¢ Ply Adhesion (ASTM D7005)

e Transmissivity (ASTM D4716)

Granular Drainage Materials Testing (ASTM Standards)
e Gradation (ASTM D422, ASTM C117, ASTM C136)
e Permeability (ASTM D2434, ASTM D5084)

e Carbonate Content (ASTM D4373)

e Interface Friction (ASTM D5321)

Thickness Verification (Survey Points)

CQA consultant will conduct independent verification testing, typically at a frequency of one per
100,000 ft2 or as required for GDN and as required for granular drainage materials based on field
conditions. Test results must be submitted to the CQA Manager no less than one week before
installation.

5.4.2 Construction

The Contractor shall manage field handling, installation, and placement of GDN and granular
drainage materials in accordance with Section 02999 (Geocomposite Drainage Media) and Section
02240 (Protective Cover and Leachate Collection Stone). The CQA Consultant will oversee
installation activities and conduct independent verification testing.

Installation Requirements:

¢ GDN must be installed according to approved layout plans and in coordination with adjacent
geosynthetic materials.

¢ Geotextile lap seams shall have a minimum overlap of 6 inches.
¢ Geonet components shall be fastened with nylon ties at the required spacing.

e Granular drainage materials shall be placed with extreme caution to avoid damage to the
underlying geosynthetics.
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e Protective cover and leachate collection stone shall be placed only when CQA personnel are
present.

Deployment & Weather Conditions:

¢ GDN shall not be installed during precipitation or in standing water.

¢ GDN shall remain dry and free of debris during installation.

e Wind protection measures must be in place to prevent displacement.

e Granular materials shall not be placed over standing water or ice.

e Stockpiling of drainage stone within the cell shall require CQA approval.
CQA Verification Testing:

GDN: Thickness, Tensile Strength, Compressive Strength, Ply Adhesion, and Transmissivity will be
verified at a frequency of one test per 500,000 ft2, or as required.

Granular Drainage Materials:
e Gradation (ASTM D422): 1 per 15,000 CY of material
e Permeability (ASTM D2434 or ASTM D5084): 1 per 30,000 CY of material
e Carbonate Content (ASTM D4373): 1 per material source
e Interface Friction (ASTM D5321): As required for project-specific conditions
e Thickness Verification (Surveyor): 1 location per acre

543 Post-Construction

Upon completion of GDN and granular drainage material installation, the CQA Manager will compile
final quality assurance records, including:

¢ Installation Logs: Roll deployment records, placement logs, and joining logs.
o Testing Results: Conformance testing data and field observations.
e Survey Reports: Thickness and elevation verification.
e Repair Logs: Documentation of defects, repairs, and retests.
Final Visual Inspection:
The CQA Consultant will verify that overlaps, tie spacing, material placement, and survey data

conform to project specifications. Any remaining deficiencies must be addressed before project
closeout.
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No additional testing is required unless defects are identified during the final inspection.
5.5 GEOSYNTHETIC CLAY LINER (GCL)

55.1 Pre-Construction
The Contractor must evaluate all materials proposed for use in the Geosynthetic Clay Liner (GCL) and
submit documentation to the CQA Manager for approval at least 21 days prior to material
procurement. Submittals must comply with Section 01340 (Submittals) and Section 02800
(Geosynthetic Clay Liner) for proper documentation.
The Contractor must verify that the GCL meets manufacturer specifications and project-specific
requirements outlined in Section 02800 (GCL). The following tests shall be conducted under the
oversight of the CQA Manager:

e Mass of GCL (ASTM D5993)

e Mass of Bentonite (ASTM D5993)

e Moisture Content (ASTM D5993)

e Tensile Strength (ASTM D6768)

e Peel Strength (ASTM D6496)

e Permeability (ASTM D5887)
CQA consultant will conduct independent verification testing, typically at a frequency of one test per

100,000 ft2 or as field conditions require. All test results must be submitted to the CQA Manager no
less than one week before the anticipated installation of the GCL.

5.5.2 Construction

The Contractor shall manage field handling, installation, and seaming of GCL in accordance with
Section 02800 (GCL). The CQA Consultant will oversee installation activities and conduct
independent verification testing.

Installation Requirements:

¢ GCL must be installed according to the approved layout plans and in conjunction with other
liner system components.

¢ Panels shall be placed perpendicular to the slope crest, minimizing horizontal seams.
Overlap Requirements:
e Side overlaps: Minimum 9 inches on cell floor, 12 inches on slopes 3:1 or steeper.

¢ Roll end overlaps: Minimum 24 inches.
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e Granular bentonite application: A continuous 1/4 Ib. per linear foot of bentonite shall be
applied along overlap zones.

Deployment & Weather Conditions:

e GCL must not be installed in standing water or during rain.

e GCL must remain dry during installation and prior to covering with geomembrane.

e Only deploy the amount of GCL that can be covered within the same day.
The CQA Manager will verify seam integrity and overlap compliance during GCL installation. Field
conformance testing, as required, shall follow ASTM D5887 (Permeability) and ASTM D6768 (Tensile

Strength). Any defects, including tears, punctures, or foreign objects, shall be repaired. GCL that
becomes hydrated before geomembrane placement shall be removed and replaced.

5.5.3 Post-Construction

Upon completion of GCL installation, the CQA Manager will compile final quality assurance records,
including:

¢ Installation Logs: Panel deployment records.
¢ Testing Results: Conformance testing data and field observations.
+ Repair Logs: Documentation of defects, repairs, and retests.

Final Visual Inspection:

The CQA Consultant will verify that seams, overlaps, and panel placement conform to project
specifications. Any remaining deficiencies must be addressed before project closeout.

No additional testing is required unless defects are identified during the final inspection.

5.6 GEOTEXTILE FABRIC

5.6.1 Pre-Construction

The Contractor shall submit documentation related to the production, transportation, and storage of
geotextiles to the CQA Manager at least two weeks prior to installation, in compliance with Section
01340 (Submittals) of the Technical Specifications.
The Contractor must verify that the geotextile materials meet manufacturer specifications and
project-specific requirements outlined in Section 02900 (Geotextile Fabric). The following tests shall
be conducted under the oversight of the CQA Manager at the required testing frequency:

e Grab Tensile Strength (ASTM D4632)

e Puncture Resistance (ASTM D6241)

e Apparent Opening Size (AOS) (ASTM D4751)
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e  Permittivity (ASTM D4491)
o Seam Strength (if applicable) (ASTM D4884)
CQA consultant will conduct independent verification testing, typically at a frequency of one test per

100,000 ft2 or as field conditions require. All test results must be submitted to the CQA Manager no
less than one week before the anticipated installation of the geotextiles.

5.6.2 Construction

The Contractor shall manage field handling, placement, and seaming of geotextiles in accordance
with Section 02900 (Geotextile Fabric). The CQA Consultant will oversee installation activities and
conduct independent verification testing as required.

Field Installation & Overlap Requirements:

o Geotextiles must be installed according to the approved layout plans and on a prepared
subgrade free of sharp objects and debris.

e Rolls shall be overlapped a minimum of 18 inches unless specified otherwise.

e Secure geotextiles using pins, sandbags, or approved methods to prevent movement before
placement of overlying materials.

e Overlaps shall be oriented parallel to the primary direction of water flow to minimize potential
flow obstruction.

Seaming & Repair Procedures:
e Where required, seams shall be sewn or heat-bonded for additional strength.

e Any damaged geotextile shall be removed and replaced, with patches extending a minimum
of 12 inches beyond the damaged area.

e All repairs shall be documented in the CQA records.

5.6.3 Post-Construction

Upon completion of geotextile installation, the CQA Manager will compile final quality assurance
records, including;

¢ Installation Logs: Deployment records and seam logs (if applicable).
e Testing Results: Conformance testing data and field observations.
¢ Repair Logs: Documentation of defects, repairs, and retests.

Final Visual Inspection:

The CQA Consultant will verify that overlaps, panel placement, and securing methods conform to
project specifications. Any remaining deficiencies must be addressed before project closeout.
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No additional testing is required unless defects are identified during the final inspection.

5.7 GEOLOGIC BUFFER LAYER

5.7.1 Pre-Construction

The Contractor shall submit documentation related to the geologic buffer layer materials, production,
transportation, and storage to the CQA Manager at least two weeks prior to installation, in
compliance with Section 01340 (Submittals) of the Technical Specifications.

The Contractor must verify that the geologic buffer layer meets manufacturer specifications and
project-specific requirements outlined in Section 02275 (Geologic Buffer Layer). The following tests
shall be conducted under the oversight of the CQA Manager:

e Particle Size Analysis (ASTM D422, ASTM D1140)
e Proctor Compaction (ASTM D698, ASTM D1557)
e Specific Gravity (ASTM D854)
o Atterberg Limits (ASTM D4318)
e Moisture Content (ASTM D2216)
e Field Density (ASTM D2937, ASTM D3017, ASTM D1556)
¢ Unconfined Compressive Strength (ASTM D2166)
e Vane Shear Test (ASTM D2573)
CQA consultant will conduct independent verification testing, typically at a frequency of one test per

100,000 ft2 or as field conditions require. All test results must be submitted to the CQA Manager no
less than one week before the anticipated installation of the geologic buffer layer.

5.7.2 Construction

The Contractor shall manage field handling, placement, and compaction of the geologic buffer layer
in accordance with Section 02275 (Geologic Buffer Layer). The CQA Consultant will oversee
installation activities and conduct independent verification testing at the following frequencies or as
required:

CQA Verification Testing:

e Field Density (ASTM D2937, ASTM D3017, ASTM D1556): 1 per 100,000 SF per lift

e Thickness Verification (Surveyor): 8 locations per acre

o Atterberg Limits (ASTM D4318): 1 per lift as needed

e Particle Size Analysis (ASTM D422 & ASTM D1140): 1 per lift as needed

e Laboratory Moisture-Density Relationship (ASTM D698): 1 per 50,000 CY of placed material
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Field Installation & Compaction Requirements:

e The geologic buffer layer shall be installed in a single 12-inch compacted lift.
e Survey verification shall be conducted at CQA-specified locations to confirm thickness

compliance.

e Proof rolling operations will be observed by CQA to assess subgrade stability before
placement.

e Any particles exceeding %4 inches observed at the surface must be removed before final
rolling.

e Compaction shall meet a minimum of > 95% of the Standard Proctor Maximum Dry Density
(ASTM DG98).

5.7.3 Post-Construction

Upon completion of the geologic buffer layer installation, the CQA Manager will compile final quality
assurance records, including:

¢ Installation Logs: Material placement and compaction records.

e Testing Results: CQA verification testing data and field observations.

e Survey Reports: Thickness compliance verification.

¢ Repair Logs: Documentation of deficiencies, repairs, and retests.
Final Visual Inspection:

The CQA Consultant will verify that thickness, compaction, and surface conditions conform to project
specifications. Any deficiencies must be addressed before project closeout.

No additional testing is required unless deficiencies are observed during the final inspection.
58 PROTECTIVE COVER AND LEACHATE COLLECTION STONE

5.8.1 Pre-Construction

The Contractor shall submit documentation related to the protective cover material and leachate
collection stone, including material source information, transportation, and storage, to the CQA
Manager at least two weeks prior to installation, in compliance with Section 01340 (Submittals) of
the Technical Specifications.

The Contractor must verify that the protective cover and leachate collection stone meet project
specifications outlined in Section 02240 (Protective Cover and Leachate Collection Stone). The
following tests shall be conducted under the oversight of the CQA Manager:

e Gradation (ASTM D422)

e Permeability (ASTM D5084 or ASTM D2434)

e Carbonate Content (ASTM D4373)
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e Thickness Verification (Survey Points)
CQA consultant will conduct independent verification testing, typically at a frequency of one test per

100,000 ft2 or as field conditions require. All test results must be submitted to the CQA Manager no
less than one week before the anticipated installation.

58.2 Construction
The Contractor shall manage field handling, placement, and installation of the protective cover and
leachate collection stone in accordance with Section 02240 (Protective Cover and Leachate
Collection Stone). The CQA Consultant will oversee installation activities and conduct independent
verification testing as necessary.
CQA Verification Testing:

e Gradation (ASTM D422): 1 per 15,000 CY of material

o Permeability (ASTM D5084 or ASTM D2434): 1 per 30,000 CY of material

e Carbonate Content (ASTM D4373): 1 per material source

e Thickness Verification (Surveyor): 8 locations per acre

Field Installation Requirements: Protective cover material and leachate collection stone shall be
placed only when CQA personnel are present.

Protective Cover Layer:

¢ Placed and spread with low ground pressure equipment (<6 psi).

¢ Avoid tracked equipment turning on the liner system.

e Spread to minimize development of folds or wrinkles in the liner.
Leachate Collection Stone:

e Placed over geotextile wrap using small excavators.

¢ Raked into place by hand to minimize liner disturbance.

e Ensure 18 inches of separation between equipment and the liner system.

Stockpiling of materials within the cell requires CQA approval.

5.8.3 Post-Construction

Upon completion of protective cover and leachate collection stone placement, the CQA Manager will
compile final quality assurance records, including:

¢ Installation Logs: Material placement records and equipment monitoring.
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o Testing Results: CQA verification testing data and field observations.

e Survey Reports: Thickness and elevation verification.

e Repair Logs: Documentation of deficiencies, repairs, and retests.
Final Visual Inspection:

The CQA Consultant will verify that installation meets project specifications. Any deficiencies must be
corrected before project closeout.

No additional testing is required unless deficiencies are observed during the final inspection.

6.0 INSPECTION AND SAMPLING
6.1 GENERAL

Material samples used for quality control in this project shall be taken and provided by the
Contractor, Manufacturer, or Installer for independent testing at the Contractor’s Quality Control
Laboratory, or may be taken by the QAC at his sole discretion. In the event that there appears to be
a discrepancy or inconsistency between the materials provided in the field and the sample or
materials submitted, the QAC may require further certification of the Manufacturer or supplier, or the
QAC may take additional random samples of material from the job site for independent quality
assurance testing.

Samples taken in connection with field testing will be performed as prescribed in the Technical
Specifications or in the CQA Plan, whichever is more stringent. Locations of the samples will be
selected at the discretion of the QAC Resident Engineer or Field Monitor.

The QAC’s personnel have been trained in specific testing methodologies associated with this landfill
operation and have prepared set forms for recording such information. In the event that the testing
agency retained by the Contractor does not provide such a form, the QAC will utilize an appropriate
form from Attachment VII-2.

6.2 SAMPLING
6.2.1 Sampling Method

Data (acceptable or defective) are the primary information recorded for sampling units when the
major concern is the number of units (or percentage of units) that are defective, or when “100-
percent inspection” methods are utilized. This methodology, also known as pass/fail, will be used in
assessing submitted documentation of suitability of material samples for use in this project.

6.2.2 Initiation of Corrective Action

When material or work is rejected because observations or tests indicate that it does not meet the
design specifications, corrective measures must be implemented. For material subject to 100-
percent inspection, substandard material is simply rejected. When workmanship subject to 100-
percent inspection is rejected (e.g., geomembrane seams), it must be redone until it meets the
requirements of the Technical Specifications.
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Regardless of the means of correcting the deficiency, QAC will observe the correction to verify that
the specified design has been met.

6.2.3 Sampling Control

Records of all samples, either submitted or taken in the field, will be kept by the QAC Resident
Engineer. Each sample record will, at the least, bear the date and location of the sample, the
applicable Specification number, and the reference test number, and whether it passed or failed the
required tests. Sample records will be filed by chronological order in files of corresponding
Specification section numbers.

Samples not meeting the Specification requirements will be reported on a deficiencies form and
returned to the Contractor for his further action.

6.3 PRE-CONSTRUCTION INSPECTION REQUIREMENTS

It is especially important for QA personnel and the Contractor QC staff to review site investigation
information to familiarize themselves with the expected site conditions upon which the facility
designs were based. It is also advisable that the parties make a pre-construction inspection of the
site itself. This will help QA personnel identify unexpected site conditions that may be encountered
during foundation construction. Unexpected site conditions may necessitate modifications of the
facility design and construction procedures by the design engineer and/or the construction
contractor for component performance.

6.4 MONITORING PROCEDURES

The QAC will be responsible for observation and documentation of construction activities to establish
conformance with Contract Drawings and Technical Specifications. The QAC will carry out the
following activities:

e Observe construction materials delivered to the site for conformance with material
requirements.

o Observe placement of construction materials for conformance with Technical Specifications.

o Observe periodic checks for line and grade.

o Coordinate field changes with Owner, Design Engineer, and the Contractor, as appropriate.

e Review QC testing results submitted by Contractor.

e Observe the Contractor’s record drawings at intervals appropriate to the stage of
construction and notify Owner of apparent failure by the Contractor to maintain up-to-date
records.

The tests to be performed, certifications required, and time frame for each to be submitted is
outlined in the Technical Specifications included as Attachment VII-3.

Observations and field and/or laboratory tests are recorded on inspection data sheets. Examples of
monitoring data sheets to be used are presented in Attachment VII-2.
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7.0 RECORDS AND REPORTS
7.1 CONTRACT DRAWINGS

The Contractor and the QAC will each maintain on the site at all times one clean set of the Contract
Drawings along with a record of changes to the plans and reports. Additionally, each will maintain
one set of marked-up plans indicating progress of construction at all times.

7.2 CONSTRUCTION SCHEDULE

The allowable time to completion, along with provisions for liquidated damages, is prescribed in the
Agreement between the Contractor and the Owner. Based upon the allowable time for completion,
the Contractor shall submit a schedule of construction utilizing a critical path method of
management and indicating construction milestones and anticipated time requirements for each.
The construction schedule shall be revised and resubmitted when changes to the construction
schedule are approved by the Owner.

Contractor and QAC shall each maintain on-site a copy of the current construction schedule. The
QAC shall not be responsible for monitoring the progress of the work or for on-time completion.
Rather, the construction schedule will be used by the QAC for scheduling QA-related activities.

7.3 CONTRACT SUBMITTALS

Submittals required as a part of this contract will be logged in at the time of receipt by the QAC. A
record of the submittal status, status form, and acceptance/rejection of the submittal will be kept on
file at the office of the QAC. A copy indicating the final status will be returned to the Contractor for
his files.

The minimum required submittals, type, and time frame in which they are due is outlined in the
Technical Specifications included as Attachment VII-3.

7.4 DAILY RECORDS

The QAC will keep records of construction and testing activities to enable preparation of record
drawings and the Certification Report. Records will be maintained as follows:

7.4.1 Daily Summary Reports
The Daily Summary Reports will include the following;:

e Date.

e Weather conditions, including daily high and low temperature, wind conditions, and
precipitation, if any.

e General description of work activities at the site, and appropriate Technical Specifications
section number.

e \Visitors to the site and their affiliation.
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7.4.2

List of personnel and equipment operating on-site, number of hours worked, number of
hours on standby, and work activities completed, including names of QAC and construction
personnel.

Description of work completed for the day, referencing stationing and grid coordinates.
Identification of areas worked including lift number, panel number, and/or seam number.
Drawings, sketches, and maps showing work completed.

Summary of Contractor’'s QC procedures used for the day.

Problems encountered and proposed resolutions.

Health and Safety issues.

Documentation of discussions, decisions or recommendations involving the Contractor,
subcontractor, the Owner, VDEQ, and/or representatives of the Design Engineer.

Monitoring Data Sheets

Inspection Data Sheets will include the following;:

7.5

Unique identifying sheet number for cross-referencing and document control, including
appropriate Technical Specifications section number.

Description or title of the monitoring activity.
Location of the monitoring activity or location from which the sample was obtained.

Type of monitoring activity and procedure used (reference to standard method when
appropriate).

Recorded observation or test data, with necessary calculations.
Results of the monitoring activity and comparison with specification requirements.
Personnel involved in the monitoring activity.

Signature of the appropriate QAC Field Monitor and concurrence by the QAC Resident
Engineer.

PHOTOGRAPHIC RECORDS

Photographic reporting data sheets shall be a requirement of the Contractor. Such data sheets will
be cross-referenced or identified on monitoring data sheets and/or problem identification and
corrective measures reports as well. At a minimum, photographic reporting data sheets will be
required to include the following information:

A unique identifying number on data sheets and photographs for cross-referencing and
document control.

The date, time, and location where the photograph was taken and weather conditions.

The size, scale, and orientation of the subject matter photographed.
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7.6

Location and description of the work.
The purpose of the photograph.

Signature of the photographer.

CORRECTIVE MEASURES REPORT

A problem is defined herein as material or workmanship that does not meet the specified design or
performance requirement. Problem Identification and Corrective Measures Reports should be cross-
referenced to specific inspection data sheets where the problem was identified. They will include the
following information:

7.7

Unique identifying sheet number for cross-referencing and document control.
Detailed description of the problem.

Location of the problem.

Probable cause.

How and when the problem was located (reference to monitoring data sheets).
Estimation of how long problem has existed.

Suggested corrective measure

WEEKLY PROGRESS REPORTS

The weekly summary reports prepared by the QAC will include the following;:

Daily construction reports for the work.

Results from the Contractor’s geotechnical and geosynthetic QC laboratories.
Shop drawings and other submittals from the Contractor and Subcontractors.
General description of work activities completed at the site for the week.

Specific description of work completed for the week, referencing stationing and grid
coordinates.

Identification of areas worked for the week, including lift number, panel number, and seam
number.

Drawings, sketches, and maps showing work completed for the week.

Summary of Contractor’s QC procedures used for the week.

Summary of quality control testing results for the week.

Summary of reworked areas and repairs or corrective measures completed for the week.

Summary of shop drawings and submittals received from the Contractor and Subcontractor
during the week, and disposition of same.
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e Summary of results received from the Contractor’s geotechnical and geosynthetic QC
laboratories during the week.

e Summary of modifications made in the field during the week.

e Summary of decisions and recommendations as a result of discussions with the Contractor,
Owner, and the QAC.

7.8 FIELD ORDERS AND WORK DIRECTIVE CHANGES

Field orders and/or work directive changes may be made as outlined in Article 10 of the Standard
General Conditions of the Construction Contract. A copy of field orders and work directives will be
maintained on-site by the QAC Resident Engineer, and a signed copy of approved changes will be
retained in a permanent file at the office of the QAC.

At a minimum, field orders/directives will include:

e Unique identifying sheet number for cross-referencing and document control.
e Detailed description of changes/directives.

e Location of affected work.

e Estimated quantity of material or time to be changed.

e Signature of Contractor and Owner’s representative.

e Prior to approval of orders containing a design modification, the change must be approved by
the Engineer and the VDEQ.

7.9 SUBSTANTIAL COMPLETION MEETING

When the Contractor considers the Work ready for its intended use, the Contractor shall notify the
Owner and QAC in writing that the Work is substantially complete (except for items specifically listed
by Contractor as incomplete) and request that Project Administrator issue a certificate of Substantial
Completion. Within a reasonable time thereafter, the Owner, Contractor and QAC shall observe the
Work to determine the state of completion. If the Project Administrator does not consider the Work
substantially complete, the Owner will prepare a tentative certificate of Substantial Completion which
shall fix the date of Substantial Completion. There shall be attached to the certificate a tentative list
of items to be completed or corrected before final payment. At the time of delivery of the tentative
certificate of Substantial Completion, the QAC will deliver to the Owner a written recommendation as
to division of responsibilities pending final payment between Owner and Contractor with respect to
security, operation, safety, maintenance, heat, utilities, insurance and warranties and guarantees.

7.10 CONSTRUCTION CERTIFICATION DOCUMENTS

Upon completion of construction activities, the QAC Project Manager and QAC Resident Engineer will
prepare the Construction Certification Report (Certification Report). The report will be prepared
under the direction of, and endorsed by, the QAC Project Director.

The Certification Report will document construction in accordance with Contract Drawings and
Technical Specifications, with exceptions noted. The Certification Report will include the following:
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o Narrative description of the construction completed at the site.

e Description of deviations from Contract Drawings and Technical Specifications and reasons
for such changes.

e Description of quality assurance testing procedures.
e Summary of quality assurance test data.
e Maps and drawings showing quality assurance test locations.

e Descriptions of procedures used to rework or repair areas with failing quality control test
results.

e Record Documents provided by Contractor.
e QA Plans submitted to the QAC by the Geotechnical and Geosynthetic QA laboratories.
e Aseries of color photographs of major project features supplied by the Contractor.

e Record drawings of the completed construction based on information obtained by the QAC
Field Monitor(s) and Surveyor.

e Certification statement of completion of construction in substantial accordance with the
Contract Drawings and Technical Specifications.

7.11 DOCUMENT CONTROL AND STORAGE

The QA plan and QA documentation will be kept under a strict document control procedure.
Documentation will be indexed to enable the organization of the files in terms of the Technical
Specifications and the QA plan. Each report will have the following indexing information at the top of
the form:

e Specification section number

Revision number

Date (of revision)
e Page number by section

Daily report forms will be filed and maintained in chronological order. Monitoring data sheets will be
filed both chronologically, and in numerical order by applicable specification reference section
number.

The QAC Resident Engineer will be responsible for maintaining a copy of documentation at the job
site, including the QAC’s copy of the Contract Drawings and Technical Specifications, the QAC Plan,
and the originals of data sheets and daily and weekly summary reports. When the QAC Resident
Engineer is not at the job site, these documents will be stored in a secured file in the QAC’s field
office. An additional copy of project documents will be kept at the home office of the QAC to provide
backup copies of records should the originals be destroyed.

Once the facility construction is complete, the additional copy of the document originals will be
turned over to the Owner and the document originals will be maintained by the QAC.
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DEFINITIONS

Wherever used in the CQA Plan, the following terms have the definitions indicated,
which are applicable to both the singular and plural:

Addenda - Written or graphic instruments issued prior to the opening of Bids which
clarify, correct or change the bidding documents or the Contract Documents.

Agreement - The written agreement between the Owner and Contractor covering
the Work to be performed; other Contract Documents are attached to the
Agreement and made a part thereof as provided therein.

Application for Payment - The form accepted by Owner which is to be used by
Contractor in requesting progress or final payments and which is to include such
supporting documentation as is required by the Contract Documents.

Change Order - A document which is signed by Contractor and the Owner and
authorizes an addition, or deletion or revision in the Work, or an adjustment in the
Contract Price or the Contract Time, issued on or after the Effective Date of the
Agreement.

Contract Documents - The Agreement, Addenda (which pertain to the Contract
Documents), Contractor's Bid (including documentation accompanying the Bid and
any post Bid documentation submitted prior to the Notice of Award) when attached
as an exhibit to the Agreement, the Bonds, the General Conditions, the
Supplementary Conditions, the CQA Plan, the Specifications and the Drawings, as
the same are more specifically identified in the Agreement, together with all
amendments, modifications and supplements issued on or after the Effective Date
of the Agreement.

Contractor - The person, firm, or corporation with whom the Owner has entered into
the Agreement to perform the specified Work.

Defective - An adjective which when modifying the Work refers to Work that is
unsatisfactory, faulty or deficient, or does not conform to the Contract Documents,
or does not meet the requirements of appropriate inspection, reference standard,
test or approval referred to in the Contract Documents, or has been damaged prior
to QA Consultant's recommendation of final payment (unless responsibility for the
protection thereof has been assumed by the Owner at Substantial Completion).

Drawings - The drawings which show the character and scope of the Work to be
performed and which are referred to in the Contract Documents.

Laws and Regulations; Laws or Regulations - Laws, rules, regulations, ordinances,
codes and/or orders.
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Owner - Southeastern Public Services Authority (SPSA), with whom Contractor has
entered into the Agreement and for whom the Work is to be provided.

Project - The total construction of which the Work to be provided under the Contract
Documents may be the whole, or a part as indicated elsewhere in the Contract
Documents.

QA Project Manager - The person designated by the QA Consultant to oversee
implementation of the Construction Quality Assurance (CQA) Plan.

Shop Drawings - All drawings, diagrams, illustrations, schedules and other data
which are specifically prepared by or for Contractor to illustrate some portion of the
Work and all illustrations, brochures, standard schedules, performance charts,
instructions, diagrams, and other information prepared by a Supplier and
submitted by Contractor to illustrate material or equipment for some portion of the
Work.

Subcontractor - An individual, firm or corporation having a direct contract with
Contractor or with any other Subcontractor for the performance of a part of the
Work at the site.

Substantial Completion - The Work (or specified part thereof) has progressed to the
point where, in the opinion of the QA Consultant as evidenced by QA Consultant's
definitive certificate of Substantial Completion, it is sufficiently complete, in
accordance with the Contract Documents, so that the Work (or specified part) can
be utilized for the purposes for which it is intended; or if there be no such
certificate issued, when final payment is due. The terms "substantially complete"
and "substantially completed" as applied to any Work refer to Substantial
Completion thereof.

Supplier - A manufacturer, fabricator, distributor, materialman, or vendor.

Technical Specifications - Those portions of the Contract Documents consisting of
written technical descriptions of materials, equipment, construction systems,
standards and workmanship as applied to the Work and certain administrative
details applicable thereto.

Underground Facilities - All pipelines, conduits, ducts, cable, wires, manholes,
vaults, tanks, tunnels or other such facilities or attachments, and any encasements
containing such facilities which have been installed underground to furnish any of
the following services or materials; electricity, gases, steam, liquid petroleum
products, telephone or other communications, cable television, sewage and
drainage removal, traffic or other control systems or water.

Work - The entire completed construction of the various separately identifiable
parts thereof required to be furnished under the Contract Documents. Work is the
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result of performing services, furnishing labor and furnishing and incorporating
materials and equipment into the construction, all as required by the Contract
Documents

Work Directive Change - A written directive to the Contractor, issued on or after the
Effective Date of the Agreement and signed by the Owner, ordering an addition,
deletion or revision in the Work, or responding to differing or unforeseen physical
conditions under which Work is to be performed. A Work Directive Change may not
change the Contract Price or the Contract Time, but is evidence that the parties
expect that the change directed or documented by a Work Directive Change will be
incorporated in a subsequently issued Change Order following negotiations by the
parties as to its effect, if any, on the Contract Price or Contract Time.

Written Amendment - A written amendment of the Contract Documents, signed by
the Owner and Contractor on or after the Effective Date of the Agreement and
normally dealing with the non-engineering or non-technical rather than strictly Work
related aspects of the Contract Documents.

ABBREVIATIONS

Where standards of the following organizations or any other standards, codes or
specifications are referred to in the Technical Specifications, the reference is to the
particular standards, codes, or specifications cited, together with all amendments and
shall apply except to the extent that said standards, and requirements may be in
conflict with applicable laws or ordinances.

AAMA Architectural Aluminum Manufacturers Association

AASHTO American Association of State Highway and Transportation Officials

ACI American Concrete Institute

AGA American Gas Association

AHDGA American Hot Dip Galvanizing Association

AlIA American Institute of Architects

AIEE American Institute of Electrical Engineers

AISC American Institute of Steel Construction

AlISI American Iron and Steel Institute

AMCA Air Movement and Control Association

ANSI American National Standards Institute

API American Petroleum Institute

ASCE American Society of Civil Engineers

ASHREA American Society of Heating, Refrigerating and Air Conditioning
Engineers

ASME American Society of Mechanical Engineers

ASTM American Society of Testing and Materials

AWPA American Wood Preservers Association

AWS American Welding Society

AWSC American Welding Society Code
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AWWA American Water Works Association

BOCA Building Officers and Code Administrators (Revision or Year in Force)
CAGI Compressed Air and Gas Institute

CIPRA Cast Iron Pipe Research Association

CRSI Concrete Reinforcing Steel Institute

Fed. Spec. Federal Specification

IEEE Institute of Electrical & Electronic Engineers
IPCEA Installed Power Cable Engineers Association
NAC National Association of Corrosion

NBS National Bureau of Standards

NEC National Electrical Code

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

PS Product Standards

SSPC Steel Structures Painting Council

ULUnderwriter’s Laboratories, Inc.

When no reference is made to a code, standard or specification, the Standard
Specifications of the ASTM shall govern.

The Contractor shall, when required, furnish at no cost, evidence satisfactory to the

Owner, and the QA Consultant as the Owner’s representative, that materials and
methods are in accordance with such standards where so specified.
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SCS ENGINEERS

REQUEST FOR CLARIFICATION RFC No.

Project: Project No.:

Location: Date:

Description:

Contractor:

TO:
FROM:

REQUEST:

PREPARED BY: DATE:

RESPONSE:
1.

PREPARED BY: DATE:

Copy To:




SUBMITTAL REVIEW/APPROVAL TRANSMITTAL FORM

Owner: Submittal No.:

Project No.: Spec Section:

Project: Subsection:
Paragraph:

Location: Page Number:

Engineer: Submittal Date:
Resubmittal Date:
Resubmittal Date:

Contractor: Resubmittal Date:

Submittal Description:

Supplier:

Comments:

Submitted by:

OWNER/QAC ACTION

cc:

Submittal No. ____



SHEET

of

SCS ENGINEERS
PROJECT TITLE
PROJECT NO.
GEOMEMBRANE PLACEMENT LOG | DATE
PANEL ROLL THICK-
NO. NO. LENGTH WIDTH NESS ORIENTATION TIME WEATHER/CONDITIONS/COMMENTS
Page Total
Cumulative Total
PRINT NAME:

SIGNATURE:




SCS ENGINEERS SHEET of
PROJECT TITLE
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