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1. Introduction

This Project Management Plan has been prepared to describe the management structure for
implementation of each component of the Site Operating Plan (SOP) at the Dewey Loeffel Landfill
Superfund Site located in the Town of Nassau, Rensselaer County, New York (site). The work described
herein is being completed pursuant to the Administrative Settlement Agreement and Order on Consent for a
Removal Action (CERCLA Index No. 02-2012-2005) (Consent Order) executed by the United States
Environmental Protection Agency (USEPA), General Electric Company (GE), and Sl Group, Inc. (S| Group),
effective April 16, 2012. (GE and Sl Group are referred to herein as Respondents.)

This Project Management Plan has been prepared to:
¢ Identify key project personnel;

¢ Identify the ARCADIS U.S., Inc. (ARCADIS) project team including associated subcontractors and
their key personnel;

e Provide a summary of qualifications, including education and/or experience, for key ARCADIS
personnel and subcontractors; and

¢ Provide Quality Management Plans (QMPs) for proposed subcontractors.
1.1 Site Location and Description

The Dewey Loeffel Landfill (landfill) is located along the south side at 350 Mead Road between Nassau-
Averill Park Road and Central Nassau Road. A map showing the location of the landfill and surrounding
area is presented on Figure 1. Key features are presented on Figure 2.

The capped area of the landfill is roughly triangular in shape and situated in a low-lying area between two
wooded hills. The landfill is bound to the north by Mead Road, and to the south, west and east by
undeveloped forested land. The rural area surrounding the landfill is sparsely populated and contains few
residential properties and a bowhunter’s club lodge.

Topography in the area generally slopes downward from east to west. Surface water at the landfill mostly
drains to the west toward the Valatie Kill via Tributary T11A. The Valatie Kill flows in a southwesterly
direction to Nassau Lake, located approximately three miles downstream. Surface water from a portion of
the landfill flows to the south into a small unnamed tributary which discharges into Valley Stream and
ultimately Nassau Lake.

DL_Project Management Plan_Revised_2.Doc



Project Management

f2 ARCADIS Plan

Dewey Loeffel Landfill
Superfund Site

The hydraulic gradient of groundwater in overburden soils in the vicinity of the landfill is generally to the west
and/or southwest. The hydraulic gradient of groundwater in the bedrock is similar. However, based on the
distribution of volatile organic compounds (VOCS) in a groundwater contaminant plume emanating from the
landfill to the south, bedrock groundwater flows primarily to the south and is influenced by the presence of
fractures within the bedrock.

1.2 Site History

As described in the Consent Order, from approximately 1952 to 1968, the landfill was owned and operated
by several companies including the Loeffel Waste Oil and Removal Service Company (Loeffel Companies)
as a waste disposal facility. During this time, the landfill consisted of two waste lagoons located in the
western and central portions of the landfill, a 6-foot deep oil pit in the east central portion of the landfill, four
30,000 gallon aboveground storage tanks, and a drum disposal area located in the southeastern portion of
the landfill.

Landfill disposal operations reportedly ceased in 1968 by order of the New York State Department of
Environmental Conservation (NYSDEC). Between 1970 and 1975, remedial actions undertaken by the
Loeffel Companies included covering and grading the drum disposal area, oil pit and lagoons, and
constructing a system of drainage ditches around the landfill. From 1974 to 1980, the Loeffel Companies
reportedly also operated a waste oil transfer station utilizing the four 30,000 gallon aboveground storage
tanks.

On September 23, 1980, GE entered into an agreement with NYSDEC which required GE to perform field
investigations, submit an engineering report which discussed the collected data, identify remedial
alternatives, and recommend a remedial alternative. A remedy was subsequently selected by NYSDEC and
involved the installation of soil-bentonite cutoff wall around the landfill, an overlying clay cap, and a landfill
leachate collection system below the cap within the cutoff wall. The design of the remedy was performed by
GE and approved by NYSDEC. The remedy was subsequently implemented by NYSDEC using funding
provided by GE, Schenectady Chemicals, Inc. (now SI Group), and Bendix Corporation (now Honeywell
International, Inc.). Beginning in 1983, NYSDEC and/or GE performed a variety of response actions at the
site, some of which were performed in accordance with Records of Decision (RODs) issued by NYSDEC in
January 2001 and January 2002. The response actions included, but were not limited to, the following:

¢ Installation and operation of a bedrock groundwater recovery well system involving three extraction
wells located to the south of the landfill;

e Transportation of landfill leachate and extracted groundwater for off-site treatment;
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¢ Installation, operation, maintenance and monitoring of point-of-use treatment systems for five
residential wells (located on four properties) to remove VOCs;

¢ Routine VOC monitoring of other residential wells located near the landfill; and

¢ Routine monitoring of many groundwater monitoring wells located outside the landfill's perimeter
fence.

The current groundwater extraction system was designed and constructed by NYSDEC, and is located
along the approximate centerline of the VOC plume to the south of the landfill and includes three bedrock
extraction wells (designated EW-1, EW-2 and EW-3, see Figure 2). Beginning in late March 2008 and
through 2010, NYSDEC extracted groundwater from these three extraction wells on a seasonal basis,
operating during the spring, summer, and fall months. Along with landfill leachate, extracted groundwater
was transported for off-site treatment and disposal. NYSDEC transported landfill leachate for off-site
treatment and disposal each year since 1991 with the exception of 1994. NYSDEC continued operation of
the landfill leachate collection system through October 2011. Operation of the groundwater extraction
system by NYSDEC did not resume after shutdown in the fall of 2010 until July 2011.

At the request of NYSDEC, USEPA proposed the site for inclusion on the National Priorities List (NPL) on
March 4, 2010. The site was subsequently added to the NPL on March 10, 2011.

USEPA subsequently took over operation of the landfill leachate collection system and the groundwater
extraction system to the south of the landfill on October 31, 2011. USEPA winterized the system, allowing
groundwater extraction to continue during the winter months.

Pursuant to the Consent Order, Respondents will assume responsibility from USEPA for continued
operation and maintenance of the landfill leachate collection system and the groundwater extraction system.
The landfill leachate and extracted groundwater will be transported for off-site treatment and disposal until
such time as the planned new treatment system is designed, constructed and approved for operation.
Pursuant to the Consent Order, Respondents will design and construct a treatment system to treat landfill
leachate and extracted groundwater. Upon USEPA approval that the treatment system discharges will meet
the effluent discharge limits set under the Consent Order, transportation of landfill leachate and extracted
groundwater for off-site treatment will cease.
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1.3 Report Organization

Project Management
Plan

Dewey Loeffel Landfill
Superfund Site

This report is organized into the sections described below.

Section

Description

Section 1 — Introduction

Provides the objectives of this Project Management
Plan, description and history of the landfill, and the
Project Management Plan organization.

Section 2 — Overall Project Management

Describes the overall project management structure
to be implemented including associated
responsibilities and qualifications.

Section 3 — ARCADIS Project Management
Structure

Describes the ARCADIS project management
structure to be implemented including associated
responsibilities and qualifications.

Section 4 — ARCADIS Subcontractors Project
Management Structure

Describes the project management structures for
ARCADIS subcontractors to be implemented
including associated responsibilities, qualifications,
and quality management plans.
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2. Overall Project Management

The overall management structure for those involved with implementing the SOP is described in this section
and shown on the Project Management Organizational Chart provided in Appendix A. USEPA’s current On-
Scene Coordinator is Ms. Margaret Alferman. USEPA'’s current Remedial Project Manager is Mr. Ben
Conetta. USEPA’s On-Scene Coordinator and Remedial Project Manager will be responsible for conducting
oversight of the work performed under the Consent Order.

As specified and approved by USEPA in the Consent Order, Mr. Paul Wm. Hare, of GE’s Corporate
Environmental Programs, is Respondents’ current Project Coordinator on behalf of GE and SI Group. Mr.
Hare will be responsible on behalf of the Respondents for oversight of implementation of the Consent Order
with the following duties:

e Maintain communication and correspondence with USEPA;

Be knowledgeable about all matters relating to the work being performed under the Consent Order;

Confirm that all work requiring certification by a professional engineer licensed in the State of New
York is reviewed and certified by such;

Notify USEPA of any proposed substantive changes to the approved SOP; and

Be present on-site or readily available for USEPA to contact during implementation of work being
performed under the Consent Order.

The Respondents’ Technical Representatives include Mr. Hare for GE and Mr. Keith Cowan from Clough
Harbour & Associates for SI Group.

DL_Project Management Plan_Revised_2.Doc
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3. ARCADIS Project Management Structure

As specified and approved by USEPA in the Consent Order, ARCADIS is Respondents’ current contractor
for the work to be performed under the Consent Order. ARCADIS’ management structure is shown in the
Project Management Organizational Chart provided in Appendix A. ARCADIS provides consultancy, design,
engineering and management services in the fields of Infrastructure, Water, Environment and Buildings.
ARCADIS will be responsible for conducting, documenting, and certifying all work activities associated with
implementing the SOP. As discussed in Section 4, ARCADIS will retain the services of subcontractors to
perform specific components of the SOP. This section discusses the ARCADIS management structure for
implementing the SOP and the associated responsibilities for each person or entity. Resumes for key
ARCADIS personnel are provided in Appendix B.

3.1 Project Manager/Engineer of Record

Mr. Donald Sauda, P.E. will serve as the Project Manager/ Engineer of Record for ARCADIS. Mr. Sauda
will be responsible for overseeing all aspects of the SOP.

Mr. Sauda has more than 30 years of experience and specializes in facility planning, permitting, process
selection, detailed design, construction, and operations for wastewater, groundwater, and stormwater
collection and treatment facilities. He received a Bachelor of Science Degree in Chemical Engineering and
a Master Degree in Business Administration. Mr. Sauda is also a Professional Engineer in New York State.

The Project Manager/Engineer of Record will have the following responsibilities:

e Serve as the primary contact person between ARCADIS and the Project Coordinator and the
Respondents’ Technical Representatives;

Serve as the official representative of ARCADIS responsible for technical requirements of the project;

Confirm that appropriate technical review is performed by qualified representatives of ARCADIS for
implementing each component of the SOP;

As a New York State licensed Professional Engineer, review and certify all work requiring certification;

Provide overall coordination of work activities with ARCADIS personnel and subcontractors;
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e Confirm ARCADIS and subcontractor personnel are following Health and Safety (H&S) and Quality
Assurance/Quality Control (QA/QC) procedures; and

¢ Notify the Project Coordinator and the Respondents’ Technical Representatives of any proposed
substantive changes to the USEPA-approved SOP.

3.2 Pump and Treat Design/Build Task Manager

Mr. Timothy Miller, P.E. will serve as the Pump and Treat Design/Build Task Manager for ARCADIS and will
report to the ARCADIS Project Manager. Mr. Miller will be responsible for coordinating and overseeing all
design and construction aspects of the treatment system for landfill leachate and the groundwater extraction
wells to the south of the landfill.

Mr. Miller has 16 years of experience with an extensive background in engineering design and process
operations. He received a Bachelor of Science Degree in Chemical Engineering and is a Professional
Engineer in New York State. Mr. Miller has worked on many projects involving soil and groundwater
remediation along with water and wastewater treatment design/build and operation and maintenance
(O&M).

The Pump and Treat Design/Build Task Manager will have the following responsibilities:
¢ Provide day-to-day management of the design and construction processes;

e Spearhead the preparation of the Preliminary Design Plan, Preliminary Design Data Report, and Final
Design/Implementation Plan;

e Procure equipment and subcontractors for the treatment system; and
e Confirm construction and operation of the treatment system is completed in accordance with the
Design Report/Implementation Plan (including the Quality Assurance Project Plan [QAPP]) and
Health and Safety Plan (HASP), and Consent Order requirements.
3.3 Pump and Truck Task Manager/Pump and Treat Design Field Leader
Mr. James Schidzick will serve as the Pump and Truck Task Manager as well as the Pump and Treat
Design Field Leader for ARCADIS and will report to the ARCADIS Project Manager. Mr. Schidzick will be

responsible for coordinating and overseeing all aspects of the pump and truck operations and the field
aspects of the pump and treat design.
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Mr. Schidzick has more than eight years of professional experience providing field, technical, engineering,
and project management support for a variety of projects under various regulatory programs (Voluntary
Remediation, CERCLA, RCRA, and TSCA). His experience encompasses a wide variety of project sites,
including both active and inactive hazardous waste sites and former manufactured gas plant sites. He has
experience in preparing and implementing investigation and cleanup plans, technical specifications,
environmental assessments, HASPs, and coordinating waste disposal. He received a Bachelor of Science
Degree in Environmental Science.

As the Pump and Truck Task Manager, Mr. Schidzick will have the following responsibilities:

e Spearhead the preparation of the Pump and Truck Work Plan and Transportation and Disposal (T&D)
Plan;

Provide for O&M of the landfill leachate collection and groundwater extraction systems;

Coordinate off-site transportation of landfill leachate and extracted groundwater to the USEPA-
approved water treatment facility(ies);

Coordinate off-site transportation and treatment/disposal of drummed hazardous waste;

Confirm manifest paperwork is complete and signed;

Coordinate water level collection at select landfill monitoring wells; and

Confirm field activities are completed in accordance with the Pump and Truck Work Plan, T&D Plan,
HASP, and QAPP.

As the Pump and Treat Design Field Leader, Mr. Schidzick will have the following responsibilities

Collect all landfill leachate, extraction well, and monitoring well samples in accordance with the
Preliminary Design Plan and QAPP;

Coordinate shipment of all collected samples to analytical laboratories and the treatability test facility
using chain-of-custody procedures;

Coordinate survey and geotechnical boring activities; and

Confirm field activities are completed in accordance with the Preliminary Design Plan, HASP, and
QAPP.
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3.4 QAPP Development/Data QA/QC Manager

Mr. Dennis Capria will serve as the QAPP Development/Data QA/QC Manager for ARCADIS and will report
to the ARCADIS Project Manager. Mr. Capria will be responsible for coordinating and overseeing all
aspects of the QAPP development, data management, and data QA/QC.

Mr. Capria has more than 16 years of analytical laboratory, data management, and data validation
experience in the environmental field. Currently, he is involved in the data management, data validation,
and QA/QC oversight of analytical data. Mr. Capria’s responsibilities have ranged from overseeing the daily
data management requirements for large industrial sites to O&M of volatile and semi-volatile organic
analytical instruments. His analytical chemistry experience includes various sample preparations, wet
chemistry techniques, data generation, and data interpretation. He received a Bachelor of Science Degree
in Biology.

The QAPP Development/Data QA/QC Manager will have the following responsibilities:

e Prepare a QAPP to cover both the pump and truck operations and the pump and treat preliminary
design activities;

e Confirm that data collection including sampling and analyses are performed in accordance with the
QAPP; and

e Confirm that a Non-CLP Superfund Analytical Services Tracking System form for analytical work
performed under the Consent Order is submitted to the USEPA within 30 days after acceptance of
the analytical results.

3.5 HASP Development Manager/ H&S Coordinator

Mr. David Groff will serve as the HASP Development Manager/ H&S Coordinator for ARCADIS and will
report to the ARCADIS Project Manager. Mr. Groff will be responsible for coordinating and overseeing all
aspects of the HASP development. Mr. Groff will also provide H&S support the ARCADIS Project Manager
and Site Safety Officer (SSO).

Mr. Groff has more than 13 years of experience in water/wastewater design, construction management,
project management, and health and safety compliance. He wrote, implemented, and audited site-specific
HASPs for large construction/demolition, environmental remediation, and site assessment projects. He
received a Bachelor of Science Degree in Mechanical Engineering and a Master of Science Degree in
Environmental and Resource Engineering.
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The HASP Development Manager/ H&S Coordinator will have the following responsibilities:

DL_Project Management Plan_Revised_2.Doc

Disseminate H&S documents to ARCADIS project staff; and

Support the ARCADIS Project Manager and SSO during field activities.

Prepare a HASP to cover both the pump and truck operations and the pump and treat preliminary
design activities;

Confirm that the HASP is prepared in accordance with the “EPA Standard Operating Safety Guide”
(PUB 9285.1-03, PB 92-963414, June 1992);

Confirm that the HASP complies with all currently applicable Occupational Safety and Health
Administration (OSHA) regulations found at 29 C.F.R. Part 1910;
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4. ARCADIS Subcontractors Project Management Structure

ARCADIS subcontractors will be responsible for implementing specific components of the SOP.
Subcontractors are organized as shown on the Project Management Organizational Chart provided in
Appendix A while subcontractor company brochures and resumes for key personnel are provided in
Appendix C. Each subcontractor proposed for this project is discussed below.

4.1 Analytical Laboratory

Pace Analytical Services, Inc. (Pace) is the proposed analytical laboratory. Pace will be responsible for
conducting analytical analyses for samples obtained during implementation of the Preliminary Design Plan,
Design Report/Implementation Plan, and T&D Plan. Pace will subcontract with TestAmerica, Inc. for
analysis of water samples for available cyanide. Pace will also subcontract with Columbia Analytical
Services, Inc. for analysis of water samples for low level mercury by USEPA Method 1631.

Pace has been a provider of analytical services in the environmental industry for more than 30 years. Pace
is comprised of 19 environmental testing laboratories, two life sciences labs, and ten service centers
nationwide. Pace laboratories provide project support and comprehensive testing services for consulting,
engineering, energy and utility companies, municipalities, industry and government professionals, as well as
for the pharmaceutical and medical device industries worldwide. Appropriate laboratory certifications are
provided in the QAPP. For more information on Pace, visit www.pacelabs.com.

The designated contact for Pace is Mr. William Kotas, Client Service Manager. Mr. Kotas has more than 21
years of experience in laboratory services. He is responsible for management of client services section
including supervisory oversight of all project managers and project coordinators, sample receipt department,
and courier services. He received a Bachelor of Science Degree in Physics with a minor in Chemistry.

Pace’s designated contact will have the following responsibilities:
e Review the QAPP to verify that Pace’s analytical operations will meet project requirements;
e Coordinate sample container provision and analytical requirements with the ARCADIS Pump and
Truck Task Manager/Pump and Treat Design Field Leader; Review receipt of all sample shipments

and notify the ARCADIS Pump and Truck Task Manager/Pump and Treat Design Field Leader of
any discrepancies in a timely fashion;

DL_Project Management Plan_Revised_2.Doc

11



Project Management

f2 ARCADIS Plan

Dewey Loeffel Landfill
Superfund Site

e Conduct internal laboratory audits to assess implementation of the QAPP; and

¢ Provide rapid notification to the ARCADIS Project Manager regarding laboratory nonconformance with
the QAPP or analytical QA/QC problems affecting sample analyses.

4.2 Soil Borings

Parratt-Wolff, Inc. (Parratt-Wolff) is the proposed driller for soil borings. Paratt-Wolff, Inc. will be responsible
for completing geotechnical borings in the treatment building area to confirm the foundation design. Boring
locations will be drilled to a depth of 20 feet (or refusal, if shallower) and sampled at 5-foot intervals (i.e., 3-5
feet, 8-10 feet, 13-15 feet, and 18-20 feet). There will be two boring locations and each location will be
sampled four times. In addition to the standard penetration test (American Society for Testing and Materials
[ASTM] D1586), the soils will be classified in accordance with the Unified Soil Classification System (ASTM
D2487).

Parratt—Wolff is an employee-owned, full-service environmental and geotechnical drilling firm with over 40
years of experience. With three offices, 55 employees and over 40 major pieces of field equipment, they
offer a range of technical investigation services from Maine to Florida and as far west as Michigan. For
more information on Parratt-Wolf, visit www.pwinc.com.
The designated contact for Parratt-Wolff is Mr. Sean Pepling. Mr. Pepling manages various aspects of jobs
performed at Parratt-Wolff from the preparation of proposals to the scheduling and oversight of field crews.
Mr. Pepling also reviews Parratt-Wolff test boring logs and samples for accuracy and completeness. He
received a Bachelor of Science Degree in Geology.
Parratt-Wolff's designated contact will have the following responsibilities:

e Coordinate soil boring activities with the ARCADIS Pump and Treat Design Field Leader;

e Manage Parratt-Wolff field personnel; and

e Confirm H&S and QA/QC requirement are met by Parratt-Wolff field personnel.
4.3 Leachate and Groundwater Transportation and Off-Site Treatment
Clean Harbors Environmental Services (Clean Harbors) is the proposed leachate and groundwater
transportation and off-site treatment subcontractor. Clean Harbors will be responsible for transportation of

landfill leachate and groundwater extracted from wells to the south of the landfill for treatment initially at their
facility in Baltimore, Maryland. In the future, treatment may occur at a different facility in Bristol, Connecticut.
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USEPA'’s subcontractor is currently transporting landfill leachate and groundwater extracted from wells to
the south of the landfill for treatment at Clean Harbors’ Baltimore, Maryland facility.

Clean Harbors is a leading provider of environmental, energy, and industrial services throughout North
America. Clean Harbors serves over 60,000 customers, including a majority of the Fortune 500 companies,
thousands of smaller private entities and numerous federal, state, provincial and local governmental
agencies. For more information on Clean Harbors, visit www.cleanharbors.com.

The designated contact for Clean Harbors is Mr. Robert Bihimeyer. Mr. Bihimeyer has more than 14 years
of experience and is a Lead Customer Service Representative for Clean Harbor’s Bristol Service Center.
His responsibilities includes scheduling waste pick-ups, supporting account managers, managing data for all
active customers, and providing transportation and disposal technical support to field service
representatives. He received a Bachelor Degree in History.

Clean Harbors’ designated contact will have the following responsibilities:

e Set up a waste profile for the landfill leachate and extracted groundwater;

¢ Provide the ARCADIS Pump and Truck Task Manager with pre-printed manifests;

e Coordinate transportation scheduling with the ARCADIS Pump and Truck Task Manager;

¢ Coordinate landfill leachate and extracted groundwater treatment with the Clean Harbor facility; and

¢ Provide the ARCADIS Pump and Truck Task Manager with copies of all completed manifests.
4.4 Drummed Waste Transportation and Off-Site Treatment/Disposal
Waste Management, Inc. (Waste Management) is the proposed drummed waste transportation and
treatment/disposal subcontractor. Waste Management will be responsible for the transportation of drummed
hazardous waste to its facility in Model City, New York for subsequent treatment/disposal. In the future,
treatment/disposal of drummed hazardous waste may occur at a different facility.
Waste Management has been in business for more than 44 years and operates more than 300 active landfill
disposal sites and transfer stations, approximately 85 landfill gas-to-energy and waste-to-energy facilities,
nearly 200 recycling plants and more than 450 hauling companies. The company offers its full range of

environmental services to more than two million commercial and 25 million residential customers company
wide. For more information on Waste Management, visit www.wm.com.
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The designated contact for Waste Management is Mr. Christopher Lowe, Senior Industrial Account
Manager. Mr. Lowe is responsible for pricing and coordinating approval for non-hazardous and hazardous
waste disposal. Mr. Lowe has over 26 years of experience in the environmental remediation field. He
received his Bachelor Degree in Manufacturing Technology Information.

Waste Management'’s designated contact will have the following responsibilities:
e Set up a waste profile for the drummed hazardous waste;

e Provide the ARCADIS Pump and Truck Task Manager with pre-printed manifests; Coordinate
transportation scheduling with the ARCADIS Pump and Truck Task Manager;

o Coordinate treatment/disposal of the drummed hazardous waste by Waste Management; and
¢ Provide the ARCADIS Pump and Truck Task Manager with copies of all completed manifests.
4.5 Field Operations Support

Precision Environmental Services, Inc. (PES) is the proposed field operations support subcontractor. PES
will provide O&M support services as requested by the ARCADIS Pump and Truck Task Manager. As a
contractor to USEPA and NYSDEC, PES was involved in construction, operation and maintenance of the
landfill leachate collection system and the groundwater extraction wells to the south of the landfill.

PES is a New York State certified woman-owned business enterprise that was established in December of
1991. Since its inception, PES has maintained a staff of professionals providing hydrogeological,
engineering and contracting services. PES personnel have been involved with the successful completion of
numerous site assessments, subsurface investigations and design/implementation of associated remedial
response work scopes involving both petroleum and hazardous substances. For more information on PES,
visit www.precisionenvironmentalny.com.

The designated contact for PES is Mr. Stephen Phelps, Operations Manager. Mr. Phelps’ current duties are
to plan, direct and oversee the day to day operations of the organization. This includes technical field staff
as well as project management and professional staff for the environmental department. Mr. Phelps has
more than 10 years of experience in the field. He received his Bachelor of Arts Degree in Environmental
Science.

PES does not currently have any specific responsibilities but will provide O&M support for the landfill

leachate collection and groundwater extraction systems along with the tanker truck loading operations as
requested by the ARCADIS Pump and Truck Task Manager.
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4.6 Field Sampling Support

Tetra Tech GEO is the proposed field sampling support subcontractor. Tetra Tech GEO will be responsible
for field sampling support services as requested by the ARCADIS Pump and Treat Design Field Leader
during implementation of the Preliminary Design Plan.

Tetra Tech GEO, formerly GeoTrans, Inc. (GeoTrans), was founded in 1979 as a firm specializing in
groundwater flow and transport modeling. Today, Tetra Tech GEO is a leading provider of consulting,
engineering, program management, construction management, and technical services. Tetra Tech GEO
supports government and commercial clients by providing solutions to complex problems focused on water,
environment, energy, infrastructure, and natural resources. For more information on Tetra Tech GEO, visit
www.geotransinc.com.

The designated contact for Tetra Tech GEO is Mr. Christopher Tallon, Senior Project Scientist. Mr. Tallon
manages hazardous waste management activities at former manufacturing sites and inactive landfills,
including hazardous waste shipments, inspections, record keeping, training, and reporting. He also
manages wastewater treatment and remedial operations at former manufacturing sites. Mr. Tallon has more
than 15 years of experience in hydrogeologic investigations, hazardous waste disposal programs, and
environmental site assessments at industrial facilities and communication tower siting locations in the United
States and Canada. He received his Bachelor of Arts Degree in Environmental Science.

Tetra Tech GEO does not currently have any specific responsibilities but will provide field sampling support
services as requested by the ARCADIS Pump and Treat Design Field Leader during implementation of the
Preliminary Design Plan.

4.7 Pump and Treat Construction Contractor

The Pump and Treat Construction Contractor has not yet been selected. Following completion of the
Design Report/Implementation Plan, a contractor will be selected to construct the treatment system.

4.8 Pump and Treat System Operator

The Pump and Treat System Operator has not yet been selected. Following completion of the Design
Report/Implementation Plan, a contractor will be selected to operate the treatment system.

4.9 Subcontractor Quality Management Plans

Quality Management Plans are provided in Appendix D for the subcontractors identified in this section.
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f2 ARCADIS

Figures



04/116/2012 SYRACUSE, NY-ENV/CAD-141, DJHOWES

B0031174/0000/00001/CDR/31174N01.CDR

T~ ‘-« \ll/ .E
f |\ W

e \ ' A4 15'/,
/’/ DEWEY LOEFFEL LAND
7 SUPERFUND SITE_‘Q\_ :

REFERENCE: BASE MAP USGS 7.5 MIN. QUAD., NASSAU NY, 1953 PHOTOREVISED 1978
2000' 0 2000'

DEWEY LOEFFEL LANDFILL SUPERFUND SITE
NASSAU, NEW YORK

Approximate Scale: 1" = 2000'

SITE LOCATION MAP

Area Location
FIGURE

£ ARCADIS 1




*REF*
LAYOUT: 2 SAVED: 4/30/2012 12:50 PM ACADVER: 18.1S (LMS TECH) PAGESETUP: ---- PLOTSTYLETABLE: PLTCONT.CTB PLOTTED: 4/30/2012 12:53 PM BY: DECLERCQ, BRIAN

JOFF=

LYR:ON:

CITY:SYRACUSE-NY DIV/GROUP:ENVCAD DB:G.STEINBERGER LD:G.STEINBERGER PIC:P.FARR PM/TM: D.SAUDA

G:\GE\ENVCAD\SYRACUSE\ACT\C\B0031174\0000\0000\DWG\LANDFILL\31174G02.dwg

XREFS:

PROJECTNAME:

IMAGES:

31174X01
31174X00

UNDERGROUND CONTROL LINES

AIR RELEASE CHAMBER

AIR RELEASE CHAMBER
PROPANE TANK

DOUBLE—-WALLED FRAC
TANKS WITHIN POLE BARN

4’1%

k GENERATOR

VALVE VAULT

ELECTRICAL

UNDERGROUND PULL BOX
GROUNDWATER (TYp.)
TRANSFER

PIPELINE

;Gwaﬂ

|
|
GMW=T1A I LEACHATE TRANSFER
I STATION
| DB-5S
2 I pB—4/ ' DB-S
g | DB_6S DB-4S
14 DBl DB-25
| DB-35 DB—2I
| DB-3I :$:DE—WS
o | UNDERGROUND bB-11 / 2 TRLVILLAGE
£ | e Fowd
u L. 1696 P, §5
| M 191-5:16.2
I THE COUNTY OF RENSSELAER EW-6
| REUEDONNER) EXISTING SLURRY WALL u
Qoa—zt I M 191-5-16.1 PU-4 g A
" | $ DE-71 \ | ew 5. EW-3
PTW=1 PO-4 # DBoB -
| ﬂ? DB~8|
| GMW—10B PBZ
| PW_1
| LEACHATE
UNDERGROUND

\
. EW-7
OMW- 201¢ °

$0 s S i

STORAGE TANK

GMW— 2%

«
LEACHATE PUMP /
STATION WITH { ~
GENERATOR /
-
APPROXIMATE LOCATION
PTW—2 UNDERGROUND LEACHATE
s-2 COLLECTION LINES
$0B-6
GMW—1D
GMW-1C
%MW—WB \
ALLAN M. SMITH
(REPUTED OWNER)
L. 1267 P. 1025,
™ 191-5-20
\
!
/ \
LEGEND
FENCE

PROPERTY LINES

EXISTING ROADWAY
STONE WALL
CONTOUR LINE
SWALE

EXISTING ROAD

e

TO EXISTING NATIONAL

\ _
NATIONAL GRID PADMOUNT CRID POLE NM 544
TRANSFORMER CENTRAL
(240/120V, 18 SECONDARY) NASSAU
ALLAN M. SMITH ROAD
(REPUTED OWNER) BOW HUNTERS CLUB
\ e 10 ELECTRICAL SERVICE

COMPOUND WITH UTILITY
METER, PANEL BOARD, SURGE
ARRESTER, 15KVA 240-480 V,
18 TRANSFORMER AND
SECONDARY 480 V BREAKERS

-

\

EXISTING WEATHER
MONITORING STATION
WITH CIRCUIT
BREAKER AND
RECEPTACLES

AIR RELEASE CHAMBER
\

\

UNDERGROUND
ELECTRICAL AND

CONTROL LINES e B

OMW—219 ~
& / )

< - .

ISIDORO MARRA AND
GAIL A. MARRA
~ (REPUTED OWNERS)
L. 1259P. 753
™ 191-5-21

100

N 0 ]

GRAPHIC SCALE

ZQO'

TREE LINE DEWEY LOEFFEL LANDFILL SUPERFUND SITE
= EXISTING EXTRACTION WELL NASSAU, NEW YORK
] PROPOSED EXTRACTION WELL

OR &

EXISTING MONITORING WELL

SITE PLAN

FIGURE

2

A ARCADIS

I 4




£ ARCADIS

Appendices



f2 ARCADIS

Appendix A

Project Management
Organizational Chart



f2 ARCADIS

Respondents’ Technical Representatives

United States Environmental Protection

Agency

Margaret Alferman, On-Scene Coordinator
Benedetto Conetta, Remedial Project Manager

Paul Hare — General Electric Company
Keith Cowan — Clough Harbour & Associates
(For SI Group)

Respondents’ Project Coordinator

Paul Hare

ARCADIS Project Manager/
Engineer of Record

Donald Sauda, PE

Dewey Loeffel Landfill
Superfund Site
Nassau, New York
Project Management

ARCADIS Pump and Treat
Design/Build

Task Manager

Timothy Miller, PE

James Schidzick

ARCADIS Pump and Truck
Task Manager/
Pump and Treat

Design Field Leader

ARCADIS QAPP Development/
Data QA/QC Manager

Dennis Capria

ARCADIS HASP Development

Manager/Health & Safety
Coordinator

David Groff

Key Subcontractors

ARCADIS Staff

Leachate and
Groundwater
Transportation &
Off-Site Treatment
Clean Harbors
Environmental
Services

Analytical

Laboratory Soil Borings

Pace Analytical

. Parratt-Wolff, Inc.
Services, Inc.

Drummed Waste
Transportation &

Field Operations
Off-Site Support

Treatment/Disposal

Precision
Environmental
Services, Inc.

Waste Management,
Inc.

Pump and Treat
Construction
Contractor

Field Sampling

Pump and Treat

Support System Operator

TetraTech GEO TBD TBD

Analytical

|
Analytical
Laboratorv

Laborator
Columbia Analytical
Services, Inc.

(For Low Level Mercury Analysis Onl

TestAmerica, Inc.

(For Available Cyanide Analysis Only)

0561211764-11706.ppt



£ ARCADIS

Appendix B

ARCADIS Resumes



f2 ARCADIS

Education

MBA, Syracuse University,
Syracuse, NY, 1989

BS, Chemical Engineering,
Clarkson University,
Potsdam, NY, 1981

Years of Experience
Total - 30
With ARCADIS - 23

Professional Registrations
Professional Engineer, NY

Donald F. Sauda, PE

Client Director

Mr. Sauda has more than 30 years of experience and specializes in facility planning, permitting,
process selection, detailed design, construction, and operations for wastewater, groundwater,
and stormwater collection and treatment facilities. He has extensive experience with SPDES
permit application preparation and permit condition negotiations in New York State. Previously,
Mr. Sauda was employed for more than 8 years in both production and engineering areas in the
chemical industry.

Select Project Experience

Interim Remedial Measure
Chicago Pneumatic, Central New York

Managed the design and construction for the IRM to address VOCSs in the surface water from an
industrial facility. Design included the evaluation of four streams that discharged into a SPDES-
permitted outfall during wet and dry weather. Treatment system consisted of a low-profile air
stripper to treat influent pumped from two separate sources.

Storm Sewer Investigation
National Grid, New York

Managed the investigation at an active service center that was the site of a former manufactured
gas plant (MGP). The purpose of the investigation was to identify the presence of MGP residual
compounds in the storm sewer system and to determine the most appropriate corrective action.
Dye testing was used to develop accurate mapping of the storm sewer system, and a sampling
and analysis program was conducted to identify potential source areas. Based on these data,
evaluated alternatives and recommended installation of a settling basin at the discharge of the
storm sewer to collect MGP-residual-impacted sediments prior to discharge to an adjacent
creek. Received NYSDEC approval of this recommendation, and managed preparation of the
settling basin design.
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Donald F. Sauda, PE

Client Director

Design and Construction of Groundwater Containment and Treatment System
Confidential Client, New England

Managed the design, permitting, and construction of the containment and treatment system at a
Superfund site. The containment system included 15 vertical recovery wells and a hydraulic
barrier consisting of a steel sheetpile wall. The steel sheetpile wall extended approximately 35
feet into bedrock and utilized water-tight interlocking joints. Treatment system included a 100
gpm metals pretreatment system, enhanced (UV/ peroxide) oxidation treatment system, liquid-
phase GAC treatment system, and an air treatment system. The treatment system and all
associated equipment are housed in a 7,000-square-foot building.

Process Evaluation for Wastewater Treatment System
Revere Copper and Brass, Central New York

Managed and was key team member of the process evaluation for a 200 gpm metals
wastewater treatment system that was required as a special condition to a large manufacturing
facility’'s SPDES permit. Evaluation included review of existing process information, interviews
with treatment system operating personnel, and field observations. Prepared evaluation report
describing the treatment system in detail and recommending 65 process improvements to be
phased in over a three-year period.

Design of Groundwater Treatment System
Confidential Client, Central New York

Managed design of the 100 gpm groundwater treatment system at an inactive hazardous waste
site where groundwater had been impacted by VOCs and metals. Treatment process included
pH adjustment, chemical addition, clarification, air stripping, carbon absorption, and sludge
dewatering. Groundwater is withdrawn using horizontal collection wells and is reinjected at the
site through vertical reinjection wells.

Stormwater Pollution Prevention Plan (SWPPP)
Confidential Client, Central New York

Developed the SWPPP for a large manufacturing facility. Development included the preparation
of a Best Management Practices (BMP) Plan to satisfy the requirements of a special condition in
the facility's SPDES permit. Project also involved satisfying federal regulations that require that
the SWPPP designate a pollution prevention team within the facility to develop and implement
the SWPPP. SWPPP preparation included assessment of sources of potential pollutants to
stormwater discharges, and use of the findings to prepare an inventory of BMPs for each
identified source. As an outgrowth of the SWPPP, providing ongoing consulting services during
negotiation of a modified SPDES permit with the NYSDEC.
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Donald F. Sauda, PE

Client Director

Investigation of TCE and Phenols Contamination
Confidential Client, New York

Managed an investigation into contamination of a storm sewer system for a 175-acre industrial
complex. Investigation included sewer reconnaissance and sampling program. Based on this
investigation, developed technical language in consent order with the NYSDEC to bring the
facility into compliance with SPDES permit. Evaluated the TCE limit in the facility’s SPDES
permit, conducted a hydrogeologic evaluation to determine the direction and velocity of
groundwater flow, and consolidated all outfalls to two discharge points through the installation of
3,000 feet of storm sewers. Storm sewer system was designed for total flow of 225 mgd.
Developed rainfall, flow, and TCE-sampling data collection programs, and used USEPA'’s
stormwater management model to determine size of a TCE stormwater treatment facility. An
11,000-square-foot building was designed to house the 0.75 mgd TCE treatment plant.

Design/Build Turnkey of Stormwater Treatment System
Confidential Client, Upstate New York

Member of design team for design/build turnkey of the system at an industrial site.
Manufacturing operations on this site had historically used PCBs in the manufacture of specialty
metal products for the aerospace industry. The treatment system was designed to address
periodic exceedances of the site stormwater discharge permit resulting from these historical
PCB uses. The treatment system was designed and constructed to treat site-wide stormwater
runoff up to the 25-year, 24-hour storm event for removal of PCBs to non-detect levels. The
treatment system included a wet well pumping station, a 292,000-gallon water storage tank, and
a 100 gpm treatment system consisting of sand filtration followed by carbon adsorption.

Design of Groundwater Treatment Facility
Confidential Client, Western Massachusetts

Contributed to the design of a groundwater treatment facility with a capacity of 1 million gallons
per day (mgd). Conducted a metals treatability study to select the most effective chemical
treatment and to provide a basis of chemical addition systems. Treatment processes included
oil separation, equalization, pH adjustment, chemical addition, clarification, sand filtration, and
carbon adsorption. Design activities involved the incorporation of existing groundwater
extraction systems and a sludge-dewatering system in an adjacent treatment facility.
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Donald F. Sauda, PE

Client Director

Two-Phase Project to Address Mercury-Contaminated Wastewater
Confidential Client, Cleveland, Ohio

Managed the design and provided construction observation for the two-phase project to address
mercury-contaminated wastewater in an industrial and sanitary sewer system at an active
industrial facility. The first phase involved installation of 1,500 feet of pipe, repiping of the main
locker room, and the consolidation of the industrial and sanitary sewer systems. The second
phase involved installation of 1,000 feet of pipe and abandonment or rerouting of 25 discharge
points at the facility. Each phase was completed during 3-week shutdown periods in successive
years and resulting in full compliance with the facility’s discharge permit.

Storm Sewer Corrective Measures
Confidential Client, New York

Managed investigation, design, and implementation of corrective measures for PCB-impacted
soils. The project included collecting 1,850 samples, cleaning and/or video inspecting 7,300 feet
of storm sewer line, installing 8 manholes/catch basins, replacing 700 feet of storm sewer pipe,
and excavation and offsite disposal of 13,000 tons of soil/sediment/debris/water. This work was
conducted on 12 properties in a residential neighborhood.

Storm Sewer Corrective Measures
Confidential Client, New York

Managed investigation, design, and implementation of corrective measures for PCB-impacted
soils and storm sewer at an industrial site. The project included collecting 500 samples,
cleaning and/or video inspecting 8,000 feet of storm sewer line, installing nine manholes/catch
basins, replacing or lining 1,500 feet of storm sewer pipe, and excavation and offsite disposal of
3,300 tons of soil/debris/water.

CERCLA Remedial Action Program
Confidential Client, North Carolina

Member of design team for the remedial action program at an active chemical manufacturing
facility that required design and construction of a groundwater pre-treatment system for removal
of VOCs (primarily 1,2-DCA). The project involved demolition of existing groundwater
pretreatment equipment and construction of a new groundwater extraction trench and wells,
more than 3,000 feet of aboveground pipe rack, and a 50 gpm treatment system consisting of a
low-profile tray-type air stripper followed by catalytic oxidation (CatOx system with a caustic
scrubber) of the vapor stream prior to discharge to atmosphere. This project was performed on
a turnkey, design/build basis.
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Donald F. Sauda, PE

Client Director

Design and Construction of In-Situ Air Stripper
Confidential Client, New York

Managed the design and construction of the air stripper at an inactive industrial facility.

Following replacement of selected sections of storm sewer at the facility, low levels of VOCs
remained in the discharge from the storm sewer. The source was traced to sections of the storm
sewer beneath the plant building that could not be easily replaced or sealed. The in situ air
stripper was installed in the last catch basin prior to the storm sewer discharge in order to
remove VOCs via aeration.

Design/Build Turnkey Project
Confidential Client, Kentucky

Project manager for the project at a former die-cast facility that had PCB-impacted area
groundwater and surface waters resulting from past operations at the site. The project involved
design and construction of a new groundwater treatment system. Groundwater was collected in
three caissons adjacent to the receiving stream and pumped to the new treatment system
through 3,200 feet of 6-inch force main. The 70 gpm (250 gpm peak) treatment system was
designed to upgrade an existing groundwater treatment system by removing PCBs via sand
filtration followed by granular activated carbon adsorption. The treatment system included a 36-
foot by 40-foot building addition, four 5,500-gallon polyethylene equalization tanks, two 2,500-
gallon steel backwash recovery tanks, a pump station skid with four pumps, one sand filter skip
unit with two 5,600-pound vessels, and two carbon adsorption skid units each with two 5,000-
pound vessels.

Design/Build Turnkey Soil Remediation Project
Confidential Client, California

Member of design team for the remediation project at an active industrial facility that
manufactures a variety of fasteners for the aerospace industry. Portions of the site soil and
groundwater were impacted by VOCs, primarily TCE and PCE. The project included design and
construction of an SVE system to remediate the site shallow soil zone (0 to 90 feet in depth).
The SVE system includes 10 extraction wells, 13 passive vent wells, more than 700 linear feet of
piping, a 350 scfm positive displacement blower, and five 2,000-pound carbon adsorption units
operated under vacuum.
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Donald F. Sauda, PE

Client Director

Stormwater Interim Corrective Measure
Confidential Client, New York

Managed the design and construction of the interim corrective measure at an active
manufacturing facility. Following identification of the highest sources of VOCs, a section of the
onsite storm sewer system was replaced with a water-tight HDPE sewer system. Following
replacement of the sampling manhole, the stormwater discharge from the facility complied with
the anticipated discharge limitations.

OMM Project Management
Confidential Client, New York

Providing OMM project management for two groundwater treatment systems. Duties include
interfacing with operator, reviewing weekly/monthly reports, troubleshooting operating problems,
submitting discharge monitoring reports, and overall financial management to the client.

Improvements to Leachate Treatment Systems
Confidential Client, New York

Managed design and construction of improvements to leachate treatment systems at three
inactive hazardous sites. Improvements at the first site included replacement of the level-control
system, addition of two flow meters, and addition of process piping to facilitate operations. At
the second site, a 550-foot-long gravel access road was installed. Improvements at the third site
included relocation and replacement of entire treatment system. Project included granular
activated carbon (GAC) units, an ion exchange unit, a 10-foot by 12-foot building, and
associated process pumps, piping, and controls. Design drawings for all improvements were
submitted to and approved by the NYSDEC. Assisted in preparation of comment packages for
draft SPDES permits at all three sites.

Air and Wastewater Environmental Compliance Services
Confidential Client, New Jersey

Provided onsite environmental compliance services at a large manufacturing facility.
Responsible for identifying and verifying permit compliance status for all air emissions and
wastewater discharges. Completed six air permit applications for air emissions that were
discovered to be unpermitted. Provided day-to-day coordination with plant management,
operations, and maintenance personnel.
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Donald F. Sauda, PE

Client Director

Air and Wastewater Environmental Compliance Services
Confidential Client, New York

Provided onsite air and wastewater environmental compliance services at a large manufacturing
facility. Responsible for administering both air and wastewater programs, including analytical
testing, DMR submittals, and all other recordkeeping and reporting requirements. Also
participated in negotiation of SPDES permit renewal with the NYSDEC.

Design of Sludge-Dewatering Facility
Confidential Client, New York

Managed the design of the sludge-dewatering facility at a RCRA-permitted TSDF. The facility
included a plate-and-frame filter press, sludge dryer, and associated sludge-conditioning
process. The filter press was located over the sludge dryer to minimize material handling.

Design of Groundwater Collection Trenches and SVE System
Confidential Client, New York

Managed design of the collection trenches and SVE system at a New York State listed inactive
hazardous waste site to remediate VOC- and PCB-impacted site soils and groundwater at a
former industrial manufacturing facility. This project included the design of multiple remedial
tasks including the following: excavation of more than 2,500 cy of impacted soil and sediment
and placement in an onsite containment cell, construction of two groundwater collection trenches
totaling 800 feet in length, a leachate collection and storage system, and an SVE system. The
SVE system consisted of a 30 hp, 250 scfm blower used to induce a vacuum through the vapor
extraction piping located within the treatment cell. Extracted soil vapors were routed through a
1,000-pound carbon canister prior to release to the atmosphere or discharge back into the
treatment cell.

Groundwater Investigation
Confidential Client, New York

Managed a groundwater investigation at a large industrial complex under the supervision of the
NYSDEC. Project included installation of borings and monitoring wells to determine vertical and
horizontal extent of contamination (primarily VOCs) and development and implementation of a
storm sewer sampling program. Interim remedial measures (IRMs) for soil and/or groundwater
were also evaluated based on the results of the field investigations. Each work element required
a work plan submittal to NYSDEC for approval. The project also included negotiations with the
NYSDEC for a new SPDES permit. As part of these negotiations, prepared three sets of
comments to draft permits issued by the NYSDEC.
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Donald F. Sauda, PE

Client Director

Water Supply System Design
Confidential Client, New York

Provided preliminary design services for water supply system to town. Services included
evaluation of numerous source, transmission, distribution, and storage scenarios. For each
scenario, necessary equipment (e.g., pipelines, valves) were sized, laid out, and priced. A
number of financing and population growth assumptions were factored into the evaluation.

Remediation System Design
Confidential Client, New York

Designed remediation systems for BTEX contamination at more than 10 gasoline stations for a
major oil company. System designs included free-product recovery, soil vapor extraction, and
groundwater pump-and-treat systems.

Air and Wastewater Compliance Services
Confidential Client, New York

Plant engineer responsible for air and wastewater compliance at chemical manufacturing
facilities. Duties included completing permit applications, discharge monitoring reports, and all
other documentation. Also responsible for operation of wastewater treatment facility and RCRA
compliance.

Improvements to Stormwater/Groundwater Treatment System
Confidential Client, New York

Managed design of improvements to an existing 250 gpm treatment system. The main
parameters in the treatment system influent included VOCs and arsenic. The treatment
processes include filtration, carbon adsorption, air stripping, chemical precipitation, clarification,
sludge dewatering and ion exchange.

Soil Excavation Project
Confidential Client, Maryland

Managed design and implementation of the excavation at an inactive manufacturing facility.
Based on previous investigations, a 215-cubic-yard area in the vicinity of a former oil vault was
identified as being impacted by low levels of VOCs. To facilitate sale of this property by the
owner, approximately 275 tons of soil were excavated and transported to a Subtitle D landfill for
use as soil cover material.
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Donald F. Sauda, PE

Client Director

Design of Temporary Leachate Treatment System
Confidential Client, New York

Managed design and provided construction administration for the temporary 30 gpm leachate
treatment system at an inactive hazardous waste site, where the constituents of concern
included VOCs and PCBs. Design included an air stripper and associated pumps, piping, and
controls for an onsite treatment facility and a loading area for transfer of leachate to tank trucks
for offsite disposal at a nearby facility. Contingencies for oil/water separation, ion exchange, and
activated carbon treatment systems were also incorporated into the design. Project included
preparation of detailed plans for construction, startup, and operation of the treatment system.
Prepared several related plans, including a construction quality assurance (CQA) plan, sampling
and analysis plan (SAMP), transportation plan, demobilization plan, and preparedness,
prevention, and contingency (PPC) plans.

Field Treatability Study
Confidential Client, New York

Designed and performed the treatability study for pond water containing PCBs and algae
particles. Successful removal of the algae particles was required to allow for the PCB limit of 65
parts per trillion to be achieved in effluent. The treatability study was the basis of a 400 gpm
pond dewatering treatment system that included clarification, sand filtration, and carbon filtration.

Treatment System Design
Confidential Client, New York

Designed the system to remove lead from wastewater. Using a spare tank at the facility, a
clarifier was designed to consistently meet the discharge limit for lead.

Remedial Engineering Evaluation
Confidential Client, New York

Managed preparation of the evaluation at a large industrial complex where constituents of
concern included organic and inorganic compounds. Prepared a report evaluating the technical
and economical feasibility of various groundwater treatment systems, including air stripping,
activated carbon, biological, and steam stripping, and soil treatment systems, including
excavation and in-situ vapor extraction.
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Donald F. Sauda, PE

Client Director

Design/Build Water Treatment Plant Upgrade Project
Confidential Client, New York

Technical advisor for the project to support the upgrade of an existing groundwater and surface
water treatment facility at an active pesticide and herbicide formulating facility. The objectives of
the design upgrades were to increase the treatment system throughput rate from 150 gpm to
250 gpm and automate operations. The treatment system was designed to remove VOCS,
pesticides, and arsenic. Upgrades included designing and installing a new low-profile air
stripper, ferric chloride addition system, lime addition system, multi-media filter system, new
instrumentation, and a central PLC-based control system. Responsibilities included treatability
study development and implementation, final treatment system design and specification,
development of construction documents and subcontractor bid packages, and engineering
support services during turnkey construction activities.

Design of Groundwater Collection and Treatment System
Confidential Client, New York

Technical advisor for the design of two pumping manholes, a groundwater treatment system,
and a pre-engineered building. The groundwater treatment system was designed to treat 50
gpm of groundwater and consisted of one 3,000 gallon solids/DNAPL settling tank, an oil-water
separator, bag filter system, organoclay system, granular activated carbon system, and anion
resin system. Responsibilities included final treatment system design and specification, basis of
design document preparation, and engineering support services during construction activities.

Process Wastewater Treatment System Upgrade
Confidential Client, New York

Technical advisor for the upgrade of the wastewater treatment system at an active industrial
plating facility. Wastewater treatment system upgrades included replacing a single-stage
cyanide destruction system with a two-stage cyanide destruction system and installing a new
chrome reduction system. Upgraded cyanide destruction system designed for an instantaneous
flow rate of 30 gpm and included two 550 gallon tanks with mixers, sodium hydroxide metering
pump, sulfuric acid metering pump, two sodium hypochlorite metering pumps, two pH controllers
and two ORP controllers. Upgraded chrome reduction system designed for an instantaneous
flow rate of 30 gpm and included one 550 gallon tank with mixer, sulfuric acid metering pump,
sodium metabisulfite metering pump, and on pH/ORP controller. Responsibilities included
treatability study development and implementation, final treatment system design and
specification, and construction oversight support.

10
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Donald F. Sauda, PE

Client Director

Lead Sampling Program
Confidential Client, lllinois

Developed the sampling program for wastewater sources at manufacturing facility. Following
receipt of analytical results, completed evaluation of applicable treatment options. Two
alternatives were selected for bench-scale treatability studies; an ultrafiltration treatment system
was recommended as most appropriate. Completed design for installation of ultrafiltration
treatment system.

Management and Disposal of Remediation Operations
Confidential Client, New York

Plant engineer responsible for management and disposal of remediation operations involving
mercury-contaminated waste. Wastes included a wide range of materials, including brine
sludges, dirt, stone, and concrete.

Improvements to Landfill Leachate Treatment System
Confidential Client, New York

Managed the design and served as lead process engineer for improvements to the system to
remove PCBs, VOCs, and iron. The project included construction of an 1,800-square-foot
building, with associated utilities. The process equipment included a flocculation tank with
paddle-mixer, clarifier sludge pump and settling tanks, solid and carbon filtration systems, and a
recycle system to return treated water to the landfill. Prepared operating manuals for landfill
maintenance and leachate system.

Management and Disposal of Mercury-Containing Solid Waste
Confidential Client, New York

Plant engineer responsible for management and disposal of the waste. Duties included daily
inspection of a less-than-90-day storage area, labeling, in-house training of personnel,
manifesting, selection of waste transportation and disposal contractors, and recordkeeping.
Facility generated approximately 150 tons of mercury-containing solid waste per year.

Air and Wastewater Permitting
Confidential Client, New York

Successfully completed five air permits to construct and water-discharge permits for expansion
at a wire manufacturing facility. Additionally, researched and prepared report to successfully
allow facility to be assigned effluent limits from the local POTW instead of the more stringent
USEPA pretreatment limits.

11
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Donald F. Sauda, PE

Client Director

Capital Program
Confidential Client, New York

Managed installation of the capital program negotiated through a consent order to improve
environmental reliability at a chemical facility. Program included a plant audit to improve
equipment reliability followed by development of a BMP program for the plant. The BMP
program focused on conditions that could result in the discharge of a significant amount of
pollutants. Proposed preventative programs included installing a chlorinated condensate
treatment system, community and plant perimeter warning system, two emergency absorption
systems for stack discharges, and an emergency power generator.

Process Wastewater Treatment System Upgrade
Confidential Client, North Carolina

Served as project manager for the system upgrade at an active industrial specialty wire
manufacturing plant where pretreated process wastewater was dumped from batch dipforming,
annealing, and electroplating operations. Wastewater pretreatment consisted of pH adjustment
and clarification for metals removal prior to discharge to the sanitary sewer. Periodic permit
violations led to the initiation of a wastewater treatment study to identify potential treatment
system modifications to provide for full discharge permit compliance. Based on the study
results, it was determined that acid and caustic bath dumps should be removed from the waste
stream and disposed of offsite and/or metered slowly into the 25,000 gpd treatment system to
avoid system upset. A treatment system upgrade design was completed that included an
addition to the existing wastewater treatment plant to house a 5,000-gallon caustic storage tank
and a 5,000-gallon acid storage tank for storage of bath dumps, pumps, controls, and other
related equipment. In addition, a pre-engineered multimedia filter was installed after the existing
clarifier to provide final polishing.

Wastewater Management
Confidential Client, Ohio

Provided onsite wastewater management at an active industrial facility for a three-month period.
First developed an action plan of more than 100 items that included wastewater characterization,
elimination of selected discharges, comprehensive review of the basis of categorical discharge
limits, and calculation of more appropriate discharge limits. Among the accomplishments were
relocation of a compliance sample point to obtain a more representative sample, segregation of
a rinse step from a production process to eliminate contamination of the entire wastewater
discharge, and modification of a metal cleaning process to eliminate fluoride contamination of
the rinse water discharge.

12
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Donald F. Sauda, PE

Client Director

Design of Groundwater Collection and Treatment System
Confidential Client, Michigan

Technical advisor for the design of the system. The project included design of four extraction
wells (50 to 100 gpm each) and associated pumps and piping, a groundwater treatment system,
a pre-engineered building, and two re-injection fields. The groundwater treatment system was
designed to treat 300 gpm of groundwater and consisted of two 10,000 gallon equalization
tanks, a sequesterant addition system, a multi-media filter, one low-profile air stripper system,
and a solids handling system. Responsibilities included final treatment system design and
specification, treatability study development and implementation, basis of design document
preparation, and engineering support services during construction activities.

VOC-Contaminated Sediment Excavation
Confidential Client, New York

Managed design and implementation of the excavation from a stormwater drainage ditch at an
inactive manufacturing facility. This excavation was conducted in conjunction with the
installation of a water-tight storm sewer system in the ditch to eliminate the infiltration of
groundwater. In total, approximately 140 cubic yards of sediment was excavated from varying
depths to 12 inches and shipped offsite as hazardous waste. This project also included the
removal and offsite disposal of an additional 120 cubic yards of hazardous debris generated
from excavation of existing sewer manholes/pipes, tank foundations, and oil storage facilities.

Improvements to Municipal Potable Water Supply System
Confidential Client, New York

Managed design and provided construction administration for improvements to the water supply
system. Installed and provided start-up services for a 500 gpm well water supply system.
Additional improvements included design and installation of a 600,000-gallon concrete reservoir,
20 spring water collection manholes, and automation of well water-supply and treatment system.
Project included design and implementation of a pilot study for various treatment options for
hydrogen sulfide found in well water.

Membrane Ultrafiltration Mercury Wastewater Treatment Pilot Study
Confidential Client, New York

Plant engineer responsible for designing and maintaining the pilot study, which was initiated to
recover mercury in metallic form to minimize the volume of hazardous waste generated.
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Donald F. Sauda, PE

Client Director

Design of Air Stripper Treatment System
Confidential Client, New York

Managed design and provided construction administration for a 250-gallon air stripper treatment
system for VOCs at an industrial complex. Design features included 100% online backup
equipment for automatic switchover with minimal operator attention.

Design, Construction, and Start-Up of Mercury Wastewater Treatment System
Confidential Client, New York

Plant engineer responsible for design, construction, and startup of the system, which included
equalization, pH adjustment, chemical addition, clarification, filtration, and associated

sludge/solids handling systems.

Phosphorus and Ammonia Removal Processes
Confidential Client, New York

Managed electrical and process control designs for the removal processes at a publicly owned
treatment works. The processes were designed for a peak flow of 80 million gallons per day.

Installation of Potable Water Transmission and Distribution System
Confidential Client, New York

Provided construction administration for installation of potable water transmission and

distribution system to 120 homes and trailers. Project included installation of metering facility,
more than 4 miles of pipeline, and connections to homes.

Select Publications

DeCarr, W.K., P.W. Hare, and D.F. Sauda. 1998. In-line sparging - cost-effective system
reduces VOCs in storm water to permissible levels. Industrial Wastewater, July/August.
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Education

BS, Chemical Engineering,
Clarkson University,
Potsdam, NY, 1995

Years of Experience
Total - 16
With ARCADIS - 14

Professional Registrations
Professional Engineer, NY

Timothy E. Miller, PE

Senior Engineer |

Mr. Miller has an extensive 16 year background in engineering design and process operations.
Mr. Miller has worked on a number of soil and groundwater remediation, water and wastewater
treatment design/build projects, and operation and maintenance (O&M) sites.

Select Project Experience

Water Treatment Plant Upgrades
Confidential Client, New York

Project manager for the project to support the design/build upgrade of an existing groundwater
and surface water treatment facility at an active pesticide and herbicide formulating facility. The
objectives of the design upgrades were to increase the treatment system throughput rate from
150 gpm to 250 gpm and automate operations. The treatment system was designed to remove
VOCs, pesticides, and arsenic. Upgrades included designing and installing a new low-profile air
stripper, ferric chloride addition system, lime addition system, multi-media filter system, new
instrumentation, and a central PLC-based control system. Responsibilities included treatability
study development and implementation, final treatment system design and specification,
development of construction documents and subcontractor bid packages, and engineering
support services during turnkey construction activities.

Migration Control Trenches Upgrades
Confidential Client, New York

Project manager for the construction of migration control trench upgrades at an operating
pesticide/herbicide formulating facility. The migration control trench upgrades consisted of
installation of approximately 1,000 linear feet of blasted bedrock trenches, seven new extraction
wells and pump houses, and approximately 2,000 linear feet of forcemain piping to the existing
water treatment facility. Responsibilities included final contract drawing preparation, subcontract
management, construction oversight, and system start-up.
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Timothy E. Miller, PE

Senior Engineer |

O&M of Remedial Treatment System
Confidential Client, New Jersey

Serves as operation, maintenance and monitoring manager for three remedial treatment
systems, which include multi-phase extraction and treatment via catalytic oxidation, air stripping
and granular activated carbon adsorption; soil-vapor extraction and treatment via vapor-phase
granular activated carbon; and groundwater extraction and treatment via a fixed-bed biological
reactor. Onsite O&M activities include daily treatment system operation, monitoring and alarm
response, permit-required sampling and reporting, and quarterly report preparation.

Sediment Handling and Dewatering Facility Design
Confidential Client, New York

Lead design engineer responsible for the design of a sediment handling and dewatering facility.
The facility was designed to handle process up to 5,100 cubic yards per day of sediment
mechanically off-loaded from barges. Processing facility consisted of an unloading wharf,
trammel screen, hydrocyclone systems, gravity thickener, plate and frame filter presses, water
treatment facility, sediment storage facility and rail yard sediment loading station.
Responsibilities included basis of design preparation, contract drawing and technical
specification preparation, construction bid support, and shop drawing review during construction.

Water Treatment Plant Upgrades
National Grid, Gloversville, New York

Lead design engineer for the design of two pumping manholes, a groundwater treatment
system, and a pre-engineered building. The groundwater treatment system was designed to
treat 50 gpm of groundwater and consisted of one 3,000 gallon solids/DNAPL settling tank, an
oil-water separator, bag filter system, organoclay system, granular activated carbon system, and
anion resin system. Responsibilities included final treatment system design and specification,
basis of design document preparation, and engineering support services during construction
activities.

Landfill Corrective Actions
Confidential Client, Illinois

Project manager for the construction of industrial landfill cover repairs and a leachate collection
system at an operating chemical plant. The leachate collection system included 42 new
extraction wells equipped with pumps, six double contained high-density polyethylene (HDPE)
manholes with pump stations, 20,000 linear feet of double-contained HDPE pipe, neutralization
system, and 2,000,000 gallon double-contained collection tank. Responsibilities included
constructability review, subcontract management, construction oversight, and system start-up.
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Timothy E. Miller, PE

Senior Engineer |

CERCLA Remedial Action Program
National Starch & Chemical Company, North Carolina

Lead design engineer for the program at an active chemical manufacturing facility that required
design and construction of a groundwater pretreatment system for removal of VOCs (primarily
1,2-DCA). The project involved demolition of existing groundwater pretreatment equipment and
construction of new groundwater extraction trenches and wells, more than 3,000 feet of
aboveground pipe rack, a 50-gpm treatment system consisting of a low-profile tray-type air
stripper, followed by catalytic oxidation (CatOx system with a caustic scrubber) of the vapor
stream prior to discharge to atmosphere. This project was performed on a turnkey, design/build
basis. Responsibilities included conceptual design and budgetary estimates, basis of design
document preparation and agency submittal, final design submittal for agency review,
development of construction documents and subcontractor bid packages, construction-phase
engineering support services including shop drawing review, O&M manual preparation, and
engineering support during system startup.

Design of Groundwater Collection Trenches and SVE System
Confidential Client, New York

Served as a project engineer for the design at a New York State-listed inactive hazardous waste
site to remediate VOC- and PCB-impacted site soils and groundwater at a former industrial
manufacturing facility. This project included the design of multiple remedial tasks including the
following: excavation of more than 2,500 cy of impacted soil and sediment and placement in an
onsite containment cell, construction of two groundwater collection trenches, a leachate
collection and storage system, and an SVE system. The SVE system consisted of a 30-hp,
250-scfm blower used to induce a vacuum through the vapor extraction piping located within the
treatment cell. Extracted soil vapors were routed through a 1,000-pound carbon canister prior
to release to the atmosphere or discharge back into the treatment cell.

Design and Construction of Stormwater Treatment System
Special Metals, Upstate New York

Served as a design engineer for the design and construction of the system at an industrial site.
Manufacturing operations on this site had historically used PCBs in the manufacture of specialty
metal products for the aerospace industry. The treatment system was designed to address
periodic exceedances of the site stormwater discharge permit resulting from these historic PCB
uses. The treatment system was designed and constructed to treat sitewide stormwater runoff
up to the 25-year, 24-hour storm event for removal of PCBs to nondetect levels. The treatment
system included a wet well pumping station, a 292,000-gallon water storage tank, and a 100-
gpm treatment system consisting of sand filtration followed by carbon adsorption. Activities
included final treatment system design and specification, treatability study development and
implementation, and engineering support services during turnkey construction activities.
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Timothy E. Miller, PE

Senior Engineer |

Design of Groundwater Collection and Treatment System Enhancement
Confidential Client, New York

Lead design engineer for the design of the enhancement to adequately collect and treat
impacted groundwater. The project included installation of two bedrock extraction wells (5 to 10
gpm each), associated pumps and piping, and upgrades to the existing low-profile air stripper
treatment system. Responsibilities included conceptual design, construction phase engineering
support services including shop drawing review, and O&M manual preparation.

Wastewater Engineering
Anoplate, Syracuse, New York

Project manager and design engineer for the upgrade of the wastewater treatment system at an
active industrial plating facility. Wastewater treatment system upgrades included replacing a
single-stage cyanide destruction system with a two-stage cyanide destruction system and
installing a new chrome reduction system. Upgraded cyanide destruction system designed for
an instantaneous flow rate of 30 gpm and included two 550 gallon tanks with mixers, sodium
hydroxide metering pump, sulfuric acid metering pump, two sodium hypochlorite metering
pumps, two pH controllers and two ORP controllers. Upgraded chrome reduction system
designed for an instantaneous flow rate of 30 gpm and included one 550 gallon tank with mixer,
sulfuric acid metering pump, sodium metabisulfite metering pump, and on pH/ORP controller.
Responsibilities included treatability study development and implementation, final treatment
system design and specification, and construction oversight support.

Design/Build Turnkey Soil Remediation Project
Hi-Shear, California

Lead design engineer for the project at an active industrial facility that manufactures a variety of
fasteners for the aerospace industry. Portions of the site soil and groundwater were impacted
by VOCs, primarily TCE and PCE. The project includes design and construction of an SVE
system to remediate the site shallow soil zone (0 to 70 feet in depth). The SVE system includes
10 extraction wells, 13 passive vent wells, more than 700 linear feet of piping, a 350-scfm
positive displacement blower, and five 2,000-pound carbon adsorption units operated under
vacuum. The shallow SVE system was later redesigned to include deep soil zone (70 to 120 in
depth) by adding four new deep SVE wells and replacing the carbon adsorption units with a
catalytic oxidizer unit. Activities included final treatment system design and specification, bid
document preparation and bid administration, construction-phase engineering support services
including shop drawing review, O&M manual preparation, and engineering support during
system startup.
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Timothy E. Miller, PE

Senior Engineer |

Design of Groundwater Collection and Treatment Systems
National Grid, New York

Lead design engineer for the design of both temporary and permanent systems for a former
manufactured gas plant (MGP) site. The project included installation of two 4-inch extraction
wells (5 gpm each) and associated pumps and piping and specifying treatment system
components such as pre-engineered metal building, equalization tank, oil/water separator,
chemical pretreatment system, multimedia filtration system, and carbon adsorption system.
Responsibilities included final treatment system design and specification, treatability study
development and implementation, and development of construction documents and
subcontractor bid packages.

Design of Groundwater Collection and Treatment System
Confidential Client, Michigan

Lead design engineer for the design of the system . The project included design of four
extraction wells (50 to 100 gpm each) and associated pumps and piping, a groundwater
treatment system, a pre-engineered building, and two re-injection fields. The groundwater
treatment system was designed to treat 300 gpm of groundwater and consisted of two 10,000
gallon equalization tanks, a sequesterant addition system, a multi-media filter, one low-profile air
stripper system, and a solids handling system. Responsibilities included final treatment system
design and specification, treatability study development and implementation, basis of design
document preparation, and engineering support services during construction activities.

Design/Build Industrial Wastewater Treatment Project
International Diesel of Alabama, Huntsville, Alabama

Lead design engineer for the project to support the expansion of an automotive engine
manufacturing plant. The new treatment plant was designed to accept a highly variable oily
wastewater with a maximum influent flow rate of 300 gpm and a treatment system throughput
rate of 50 gpm. The treatment system design included an API oil-water separator, 60,000
gallons of equalization storage, chemical addition, dissolved-air flotation, and pH adjustment.
Construction of the treatment plant included provisions for operation of a temporary treatment
system to support ongoing production, a complete demolition of the existing treatment plant, a
new building expansion and pressure wash station, and a new automated PLC-based control
system. Responsibilities included final treatment system design and specification, treatability
study development and implementation, development of construction documents and
subcontractor bid packages, engineering support services during turnkey construction activities,
preparation of a comprehensive operation and maintenance manual, and engineering support
during startup and daily operation.
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Timothy E. Miller, PE

Senior Engineer |

Design of Groundwater Collection and Treatment System Enhancement
Confidential Client, Georgia

Lead design engineer for the design of the system enhancement to adequately collect and treat
impacted groundwater at a former manufacturing facility. The project included
installation/upgrade of seven 4-inch extraction wells (5 to 10 gpm each) and associated pumps
and piping, specifying a new oil/water separator, low-profile air stripper, and vapor-phase
treatment, and upgrading the existing groundwater treatment system operation and controls.
Responsibilities included final treatment system design and specification, basis of design
document preparation for agency review, and engineering support services during construction
activities.

O&M of Groundwater Collection and Treatment System
Confidential Client, New York

Serves as project manager for O&M of the system at a New York State-listed hazardous waste
site. The remedial system includes groundwater collection trenches for control/remediation of
VOC-impacted groundwater via carbon adsorption. Onsite O&M activities include daily
treatment system operation, monitoring and alarm response, permit-required sampling and
reporting, and annual report preparation.

Process Wastewater Treatment System Upgrade
Confidential Client, North Carolina

Design engineer for the upgrade at an active industrial specialty wire manufacturing plant.
Pretreated process wastewater was dumped from batch dipforming, annealing, and
electroplating operations. Wastewater pretreatment consisted of pH adjustment and
clarification for metals removal prior to discharge to the sanitary sewer. Periodic permit
violations led to the initiation of a wastewater treatment study to identify potential treatment
system madifications to ensure full discharge permit compliance. Based on the study results, it
was determined that acid and caustic bath dumps should be removed from the waste stream
and disposed of offsite and/or metered slowly into the 25,000-gpd treatment system to avoid
system upset. A treatment system upgrade design was completed that included an addition to
the existing wastewater treatment plant to house a 5,000-gallon caustic storage tank and a
5,000-gallon acid storage tank for storage of bath dumps, pumps, controls, and other related
equipment. In addition, a pre-engineered multimedia filter was installed after the existing
clarifier to provide final polishing. For this project, responsibilities included final treatment
system upgrade design, bid administration, construction observation services, and engineering
support during construction.
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Timothy E. Miller, PE

Senior Engineer |

Systems Design
Confidential Client, Georgia

Lead design engineer for the design of a landfill cover system, high vacuum extraction (HVE)
system, vapor treatment system, and leachate collection system at an industrial landfill at a
former manufacturing facility. The objectives of the design were to reduce volatile organic
compounds (VOCs) in the landfill; minimize infiltration and surface water into the landfill; and
minimize the potential for migration of constituents from the landfill. The landfill cover consisted
of a grading layer and low-permeability final cover; the HVE system included 38 extraction wells,
three extraction blowers capable of 2,500 scfm, building enclosure, and associated
instrumentation; the vapor treatment system included a catalytic oxidizer and an acid scrubber;
and the leachate collection system included 38 pneumatic pumps and associated
appurtenances. Responsibilities included final treatment system design and specification, basis
of design document preparation for agency review, and engineering cost estimate preparation.

Design/Build Turnkey Wastewater Remediation Project
Confidential Client, Kentucky

Lead design engineer for the project at an active die-cast facility. Manufacturing operations on
this site had historically used PCBs in the manufacture of aluminum die-cast products for the
automotive industry. The wastewater treatment system was designed to treat PCB-impacted
wastewater generated at the facility. The project involved the design and construction of a
treatment building addition, a new piping plan that rerouted all nonsanitary wastewater to the
new treatment system without disturbing ongoing plant operations, a new factory locker room
facility (needed to isolate nonsanitary wastewater), several pump stations, and a treatment
system. The treatment system consisted of equalization, dissolved air floatation with chemical
pretreatment for suspended solids and oil and grease removal, multimedia filtration for final
solids removal, carbon adsorption for PCB removal, and a filter press for sludge handling.
Responsibilities included final treatment system design and specification, treatability study
development and implementation, development of construction documents and subcontractor
bid packages, engineering support services during turnkey construction activities, and
engineering support during start up and daily operation.

Comprehensive Environmental Sampling and Analysis Program
Confidential Client, New York

Served as a project engineer for the program for a large industrial client. The program involved
collection and analysis of all environmental samples at the facility (more than 6,000 samples per
year). Performed related program tasks including database management of all analytical data
and preparation of monthly SPDES discharge monitoring reports and related documentation.
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Education

BS, Environmental Science; Minor
in Geology, Atmospheric
Science, University at Albany,
Albany, NY

Years of Experience
Total - 8
With ARCADIS - 6

Current Training

OSHA 40-hr HAZWOPER
OSHA 8-hr. Refresher

NYSDOT HAZMAT Shipping #1
NYSDOT Materials of Trade
Loss Prevention System
First-Aid/CPR

Smith System Defensive Driving
NYS Boater Safety

James S. Schidzick Jr.

Project Scientist

Mr. Schidzick has more than 8 years of professional experience providing field, technical,
engineering, and project management support for a variety of projects under various regulatory
programs (Voluntary Remediation, CERCLA, RCRA, and TSCA) encompassing a wide variety
of project sites, including both active and inactive hazardous waste sites and former
manufactured gas plant sites. He has also experience in preparing and implementing
investigation and cleanup plans, technical specifications, environmental assessments, project
Health and Safety Plans, and coordinating waste disposal.

Mr. Schidzick has provided field supervision and management of sampling crews during various
soil, sediment, and groundwater investigations to ensure that these activities were completed in
accordance with EPA and NYSDEC-approved sampling plans, and has coordinated those
efforts with the respective regulatory agency, client representatives, and property owners.

Select Project Experience

Construction Observation
Confidential Client, New York

Mr. Schidzick provided construction observation for a long-term construction project involving
removal and replacement of a dam located at the outlet of a lake in New York, in accordance
with the NYSDEC-approved design. Mr. Schidzick’s primary role on this project was to
document daily construction activities and progress to ensure the dam was constructed in
accordance with the NYSDEC-approved design. While performing construction observation, Mr.
Schidzick reported the daily field activities to the Engineer and Client and performed oversight of
quality control testing for construction materials. Mr. Schidzick also coordinated waste disposal
activities. As part of the dam reconstruction, materials were placed within approximately 0.4
acres of identified wetlands. Mr. Schidzick also provided construction oversight of the wetland
construction/mitigation activities that were required under the USACE Nationwide Permit No. 38.
Upon completion of the construction activities, Mr. Schidzick prepared a documentation report
for submittal to the client to supplement the Final Engineering Report issued by the Engineer.
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James S. Schidzick Jr.

Project Scientist

Construction Observation — Keuka Lake Maintenance Dredging Project
Iberdrola, USA. Wayne, New York

Mr. Schidzick provided construction observation during the construction of support areas to be
used during the maintenance dredging of a former power canal. The construction activities
included clearing trees and low-lying vegetation along the canal, constructing material staging
areas, bermed sediment dewatering pads, and construction access roads. During the
construction, Mr. Schidzick reviewed material submittals provided by the contractor for
conformance with the project Technical Specifications, and made recommendations to the
Engineer of Record and Client to accept/reject the submittals. During the construction, he also
documented the daily activities in field log books, reported daily activities to the Engineer/Client,
prepared for and participated in weekly construction progress meetings, and coordinated waste
disposal.

Interim Remedial Measures — Source Removal
Confidential Client, Dolomite, Alabama

Mr. Schidzick provided engineering support during source removal activities at an approximately
45-acre former tar plant in Dolomite, Alabama. The IRM activities included the removal of
approximately 10,000 cubic yards of tar-impacted materials to mitigate further impacts to
groundwater at the Site. As part of the IRM activities, Mr. Schidzick provided office-based
support to the Engineer and on-site representatives by reviewing project submittals provided by
the contractor for conformance with the Technical Specifications contained in the ADEM-
approved design. In addition, Mr. Schidzick coordinated and facilitated weekly project status
meetings between the subcontractor, Client, and property owner to discuss the project status.

As part of the IRM, Mr. Schidzick prepared a Site Wide Construction Best Management
Practices Plan in accordance with the Alabama Department of Environmental Management
(ADEM) standards to address storm water runoff associated with the site activities. Mr.
Schidzick was also responsible for preparing and submittal of the necessary notifications and
permits to state and local regulatory agencies, including ADEM, Jefferson County, and the City
of Hueytown, AL. He also coordinated efforts with other consultants and subcontractors in the
development of USACE Nationwide Permit No. 38 application.

At the completion of the IRM activities, Mr. Schidzick prepared a Certification Report to
document to ADEM and the USEPA the Closure of a RCRA Regulated Unit, in accordance with
the Post-Closure Care Permit requirements.

Subsequent to the completion of the IRM activities, Mr. Schidzick assisted the project team in
the development of a Site-Wide Corrective Action Plan (CAP) to address remaining Solid Waste
Management Units (SWMUSs) and Areas of Concern (AOCs) at the site which were targeted for
corrective actions.
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James S. Schidzick Jr.

Project Scientist

Sediment Investigation
Consolidated Edison Company of New York, Inc., Bronx, NY

Mr. Schidzick provided technical support during a sediment investigation to determine the nature
and extent of potential sediment impacts associated with a former MGP facility located in Bronx,
New York. The investigation included a Site reconnaissance to identify potential migration
pathways, evaluate and document the water surface conditions adjacent to the Site, and to
identify and select background sample locations; sediment probing to observe sediment
consistency and potentially sheen-generating sediments; and surface sediment sample
collection.

During the investigation activities a total of 58 sediment samples were collected from 40 sample
locations for analysis for various chemical and physical parameters, in accordance with the
NYSDEC-approved sampling plan. Mr. Schidzick was also responsible for coordinating IDW
disposal activities on behalf of the client. Following receipt of the analytical data from the
laboratory, Mr. Schidzick was prepared a Sediment Investigation Report to present the results of
the Sediment investigation activities for submittal to the NYSDEC.

Corrective Action Activities
Confidential client, Kentucky

Mr. Schidzick serves as the task manager for the corrective action monitoring and maintenance
activities associated with the Corrective Action Plan for the Site. The project involves a long-
term monitoring program which includes an annual groundwater monitoring and gauging,
DNAPL monitoring and recovery, surface water sampling, and annual land use and engineering
and institutional controls monitoring. In addition, Mr. Schidzick is the task manager for planning
and coordination in connection with the planned remediation activities for three residential
properties and one commercial property involving excavation and off-site transportation and
disposal of PCB-impacted soils from three residential properties, and filling a warehouse
basement to mitigate the potential for exposure to PCB-impacted groundwater.

EE/CA Work Plan for Phase Il of Non-Time-Critical Removal Action
Confidential Client, River in the Northeast

Prepared an Engineering Evaluation/Cost Analysis (EE/CA) Work Plan for the second phase of
a two phase removal action on an undisclosed river in the Northeast. For Phase |, ARCADIS'’s
responsibilities include preparation of an EE/CA, preparation of associated work plans and
technical reports, and the remedial design for the removal action, with similar Phase Il work to
proceed on a schedule yet to be determined by the USEPA.
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James S. Schidzick Jr.

Project Scientist

Floodplain Investigation
Confidential Client, New York

Mr. Schidzick served as the field team leader and task manager for a multi-year investigation to
assess and characterize floodplain soils in New York in accordance with the EPA-approved
Field Sampling Plan and subsequent addenda thereto. The investigation activities included
collecting floodplain soil samples from both private and public properties using a macro-core
sampling device. The investigation has encompassed approximately 800 residential, industrial,
and commercial properties. Since his involvement in the project, Mr. Schidzick has been
responsible for coordinating the sampling efforts with client representatives, property owners,
regulatory agencies, and analytical laboratories; planning and scheduling the sampling efforts
with the EPA and Client representatives; coordinating IDW disposal, and the associated
reporting.

Interim Remedial Measures
Confidential Client, New York

Mr. Schidzick assisted the Project Team in the development and submittal of a Short-Term
Response Action Work Plan to the USEPA. The purpose of the Work Plan was to develop a
cost effective approach to minimize the potential for human exposure to PCB-impacted soils.
Following EPA approval of the Work Plan, Mr. Schidzick prepared an Implementation Plan and
subsequent addenda thereto, which included Project Specifications and Contract Drawings,
Erosion and Sediment Control Plan, and a Site-Specific Health and Safety Plan. The purpose of
the Implementation Plan and subsequent addenda were to present the scope of work for short-
term response actions, provide details and schedule for implementing the response actions on a
property specific basis, and outline project monitoring, maintenance, and reporting requirements.

Following EPA approval of the Implementation Plans, Mr. Schidzick was responsible for
developing project budgets, coordinating with Clients, Subcontractors, Property Owners, and
EPA to implement the work. During the construction phase, Mr. Schidzick provided engineering
support and oversight of the work to ensure it was completed in accordance with the approved
design, including coordination of waste disposal. For each construction year, Mr. Schidzick
prepared a Documentation Report, including record drawings, for submittal to the EPA.
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James S. Schidzick Jr.

Project Scientist

Remedial Investigation/Feasibility Study former Manufactured Gas Plant Site
National Grid, Hudson, New York

Mr. Schidzick served as task manager to complete a multi-phase remedial investigation to
characterize MGP-impacted sediments within the Hudson River adjacent to the Site. The site
investigation activities included implementation of a 3-year sediment monitoring program to
assess the natural recovery of PAH-impacted sediments, non-aqueous phase liquid (NAPL)
delineation using TarGost technology, and a demonstration project to assess Bioavailability of
PAH-impacted sediment and sediment toxicity. At the conclusion of the investigation activities,
Mr. Schidzick assisted in the development of a Comprehensive Sediment Investigation Report to
present the results of the investigation activities.

Following NYSDEC approval of the CSIR, Mr. Schidzick assisted the Project Team in
developing a Feasibility Study for the Site. Throughout the FS process, he worked with the
client and project team to develop Remedial Action Objectives and cost-effective remedial
alternatives to be presented in the FS for consideration. Mr. Schidzick also assisted with the
screening of remedial technologies and identification of ARARS and SCGs.
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Education

BS, Biology, State University
College at Plattsburgh,
Plattsburgh, NY, 1988

Years of Experience
Total - 24
With ARCADIS - 14

Dennis K. Capria
Principal Scientist

Mr. Capria has more than 16 years of analytical laboratory, data management and data
validation experience in the environmental field. Currently, he is involved in the data
management, data validation and QA/QC oversight of analytical data. Mr. Capria’s
responsibilities have ranged from overseeing the daily data management requirements for large
industrial sites to the operation and maintenance of volatile and semivolatile organic (GC,
GC/MS instruments). His analytical chemistry experience includes various sample preparations,
wet chemistry techniques, data generation and interpretation. His supervisory experience
includes managing a team of data validators as well as overseeing a QA/QC department at a
laboratory.

Managerial/ Technical Expertise

In addition to serving as the leader of ARCADIS' Data Services Group, Mr. Capria has served as
the quality assurance officer (QAO) for investigations of multiple hazardous waste sites. Sites
include impacted aquatic systems, industrial facilities, landfills, and wastewater effluent
discharges. As QAO, Mr. Capria serves as the primary communication link between analytical
subcontractors and ARCADIS , and is responsible for managing coordinating field managers
and analytical subcontractors, and the direction of the DSG personnel. Current responsibilities
include developing quality assurance project plans (QAPPSs) that are consistent with project data
quality objectives (DQOs), and federal and state guidelines.

On a project-specific basis, he has been involved in developing analytical approaches to solve
specific project requirements and regulatory needs; developing and reviewing bid documents for
analytical services; and evaluating and auditing laboratory performance. Mr. Capria provides a
wealth of data quality services for some of the largest industrial sites in the United States.

Data Quality Services

Mr. Capria is responsible for developing and reviewing project quality assurance documentation
including project-specific (DQOs), (QAPPs), and field sampling plans (FSPs). He oversees the
validation of mixed media (soil, sediment, water, biota, wipes, building material and air) data
from investigations of multiple hazardous waste sites, including data validation pursuant to U.S.
Environmental Protection Agency (USEPA) Functional Guidelines, and provides guidance on
data usability. He manages and performs data validation efforts pursuant to USEPA regional
and individual state guidelines, and is proficient in USEPA-CLP, USEPA-Regional, USEPA SW-
846, 40 CFR Part 136, New Jersey Department of Environmental Protection (NJDEP), and New
York State Department of Environmental Conservation (NYSDEC) ASP procedures.
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Dennis K. Capria

Principal Scientist

Mr. Capria has been instrumental in the success of planning and implementing data
management tools for the generation of hundreds of analytical presentation tables, which are
utilized by ARCADIS and its clients in evaluating data for multiple projects.

Other Related Experience

Prior to joining ARCADIS , Mr. Capria held the positions of GC/MS chemist and analytical quality
assurance/quality control coordinator at laboratories in the Northeast. His prior responsibilities
included client contact for industrial and consulting firms regarding analytical services for a major
ASP laboratory. He was responsible for the daily operation of the GC/MS department for an
analytical laboratory. There, gaining extensive knowledge of USEPA acceptable methodologies,
Mr. Capria worked to establish and implement the analytical guidelines for compliance with
regulatory agency specifications. His responsibilities included: conducting sample analyses
utilizing gas chromatography/ mass spectrometers; maintaining analytical instrumentation;
scheduling analysis; reviewing and organizing data packages; writing standard operating
procedures; training technicians; and streamlining the electronic data collection between lab
instrumentation and QA/QC department, accelerating client results.

Mr. Capria’s other accomplishments included maintaining laboratory certifications (such as New
York State Department of Health [NYSDOH], NYSDEC, NJDEP, and Pennsylvania Department
of Environmental Resources [PADER]), preparing monthly control limits for QA/QC sample data,
and providing a wealth of client services related to analytical program management.

Short Bio

With more than 16 years of experience, Mr. Capria specializes in overseeing the daily data
management requirements for large industrial sites and the operation and maintenance of
volatile and semi-volatile organic instruments. His supervisory experience includes managing a
team of data validators as well as overseeing a quality assurance/quality control (QA/QC)
department at a laboratory.

Select Project Experience

QA/QC Coordinator and Data Validator
Confidential Client, Massachusetts

Served as the QA/QC coordinator and data validator for a major industrial site. Was responsible
for the day-to-day management of data for thousands of samples collected on a regular basis in
support of various investigation and remediation programs. In this role, provided daily technical
support to the client, managed the entire analytical program, supervised the data management
for the project and performed data validation for the numerous samples per year. In addition,
performed laboratory audits in support of the pre-design investigation (PDI) program for this
industrial facility.



@ ARCAD'S Dennis K. Capria

Principal Scientist

Data Management/Validation
Confidential Client, New York

Data management/validation in support of the RI at Industrial Park pursuant to USEPA Region 2
guidelines.

Data Management/Validation
Confidential Client, Massachusetts

Data management/validation in support of the off-site property investigations pursuant to USEPA
Region 1 guidelines.

Data Management/Validation
Confidential Client, Michigan

Data management/validation in support of the RFI at automotive plant complex in accordance
with USEPA National Functional and Region 3 guidelines.

Data Validation
Confidential Client, Michigan

Served as the validator for this large automotive site, where responsibilities included
coordinating with client and project personnel, validating the data from the numerous samples
collected each year, supervising and approving the input validation, and updating the database
for the project. Also performed laboratory audits in support of the RFI completed at this site.

Data Management/Validation
CBS, Springdfield, Massachusetts

Serves as the validator for the CBS site, where responsibilities included data management for
the project and performance of data validation for complete investigation.

Data Management/Validation
Confidential Client, Massachusetts

Data management/validation in support of the Consent Decree (CD) pre-design investigations
and on-site National Pollutant Discharge Elimination System (NPDES) program at a large
industrial facility, pursuant to USEPA Region 1 guidelines. Managed and validated more than
30,000 samples collected at the facility
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Education

MS, Environmental and
Resource Engineering, SUNY
ESF, Syracuse, NY, 2003

BS, Mechanical Engineering
Technology, SUNY Institute
of Technology at Utica/Rome,
Utica, NY, 1993

Years of Experience
Total - 17
With ARCADIS -9

Professional Associations
New York Water Environment
Association

David F. Groff

Staff Environmental Engineer

Mr. Groff has more than 13 years of experience in water/wastewater design, construction
management, project management, and health and safety compliance. He wrote, implemented,
and audited site-specific health and safety plans (HASPs) for large construction/demolition
projects, environmental remediation projects, and site assessment projects.

As a safety officer for a large commercial developer, Mr. Groff developed a contractor safety
program to be utilized by all contracting firms working under an owner-controlled insurance
program, assisted in the development of an OSHA Strategic Partnership Agreement to be
utilized during construction of a planned multi-billion dollar expansion of an existing facility, and
assisted local authorities during routine life safety inspections of the existing facility.

As a safety manager for a large commercial construction company, Mr. Groff developed and
implemented the company’s safety program, successfully challenged every proposed OSHA
citation and was successful in having them either rescinded or reduced in severity or penalty,
monitored and investigated work-related injuries and ilinesses and ensured that corrective
measures were taken to prevent recurrences, and developed safety training programs and
conducted safety training for personnel. Safety training included general construction safety, fall
protection, ladders, scaffolding, hazard communication, forklift, aerial lift, confined space entry,
and powder-actuated tool training.

While serving as a member of the Joint Labor/Management Committee for the Construction
Employers Association, he worked on the development of safety training programs associated
with a grant from the New York State Hazard Abatement Board.

Select Project Experience

Construction of Leachate Collection System
Honeywell, Syracuse, New York

Provided health and safety oversight at a landfill during construction of a leachate collection
system. Responsibilities included providing contractor safety orientations, conducting safety
audits, and monitoring contractor's operations for compliance with applicable requirements.
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David F. Groff

Staff Environmental Engineer

Installation of a Water-Line Extension and Remediation Project
National Grid, Cobleskill, New York

Primary constituents of concern were PCBs and lead. Responsibilities as field project manager
included serving as a liaison between the client, owner of the site, the village, regulatory
agencies, and the general contractor; collecting samples for waste characterization; completing
the required hazardous waste manifests; conducting perimeter and personal air monitoring;
reviewing requests for payment and extra work orders; and preparing the final report for
submittal to the New York State Department of Environmental Conservation (NYSDEC).

Demolition of Abandoned Chemical Plant
Honeywell, Solvay, New York

Provided health and safety oversight. Responsibilities included providing contractor safety
orientations, conducting safety audits, monitoring contractor's operations for compliance with
applicable requirements, providing onsite safety training for personnel, and conducting
guantitative respirator fit testing.

Demolition of Abandoned Chemical Plant
Honeywell, Solvay, New York

Primary constituents of concern were mercury and caustic soda. Responsibilities as field
project manager included serving as a liaison between the owner and the general contractor,
serving as the site contact for regulatory agencies, reviewing demolition work plans for
compliance with the approved site work plan, coordinating and participating in the sampling of
demolition debris and the characterization of hazardous waste, coordinating and scheduling the
disposal of hazardous waste and completing the required manifests, coordinating the work of
subcontractors, reviewing requests for payment and extra work orders, and preparing the final
report for submittal to the NYSDEC.

Phase | Baseliner
Waste Management, Upstate New York

Conducted facility audits for a national waste disposal corporation. Audits focused on safety of
facility personnel and contractor safety during a landfill expansion project.

Remediation of River
Confidential Client, New York

Provided construction oversight during the remediation of the project. Additional responsibilities
included total dust and PCB air monitoring, collection of confirmatory soil samples, and turbidity
monitoring during work activities in or adjacent to the river.
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David F. Groff

Staff Environmental Engineer

Selective Demolition of Automobile Manufacturing Facility
Confidential Client, Indiana

Responsibilities as field project manager included serving as a liaison between the client, owner
of the site, union representatives, regulatory agencies, and the general contractor; collecting
samples for waste characterization; and construction oversight and documentation. Primary
constituents of concern at the site were asbestos and mercury.

Indoor Air Quality Sampling
Upstate New York

Conducted air monitoring at construction, demolition, and hazardous waste sites that had
contained lead, mercury, PCBs, and PAHs. Conducted high-volume indoor air quality sampling
at a large retirement community. Familiar with the operation and use of several instruments,
pumps, and procedures used for environmental sampling.

Air Monitoring
Various Locations

Conducted air monitoring at construction, demolition, and hazardous waste sites that had
contained lead, mercury, PCBs, and PAHs. Conducted air monitoring for mercury and total
dust during the demolition of a mercury-impacted structure in New Jersey. Familiar with the
operation and use of several instruments, pumps, and procedures used for environmental
sampling.

Metropolitan Syracuse WWTP Grit Removal Facilities
Onondaga County Department of Water Environment Protection, Syracuse, New York

Project designer for an evaluation of the existing grit removal facilities and preliminary design of
recommended improvements, including installation of longitudinal baffling, addition of fluidizing
water connections, modifying baffles and diffused air piping, new grit separators and dewatering
units, and grit piping improvements.

Temporary Relocation of Raw Water Intake
Brookfield Power, Cohoes, New York

Served as a designer on a project that required the installation of a temporary relocation of a raw
water (5 MGD) intake for a small upstate New York City. Responsibilities included preparing
the engineering design report, preparing contract drawings and specifications for pumping
equipment, pipe, and appurtenances; preparing construction cost estimates; and reviewing
contractor submittals.
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David F. Groff

Staff Environmental Engineer

Midland Avenue Combined Sewer Outflow (CSO) Regional Treatment Facility (RTF)
Onondaga County Department of Water Environment Protection, Syracuse, New York

Served as a designer and assisted other project team members. Responsibilities included
management and oversight of subcontractor that conducted an exploratory utility location
program that was necessary to determine the position of the existing main interceptor sewer and
other utilities located adjacent to the proposed site; design of a new 800-foot-long, 54-inch-
diameter main interceptor sewer; preparation of contract drawings and specifications for
mechanical equipment and general site work; review of contract drawings and specifications
prepared by others; and preparation of construction cost estimates. During the construction
phase, responsibilities included the review of contractor's submittals.

Wilmuth Pump Station Screen Replacement
Erie County Department of Environment and Planning, Buffalo, New York

Served as a designer and assistant project manager requiring the removal and replacement of
mechanical screen rakes at a 15 mgd pump station. Responsibilities included preparing the
engineering design report; preparing contract drawings and specifications for the mechanical
screen rakes and related equipment; hydraulic analysis of existing conditions and evaluating
manufacturer's equipment; evaluating alternative mechanical screen rake designs; preparing
construction cost estimates; attending project meetings; and preparing meeting minutes and
other project correspondence.

Storm Sewer IRM
National Grid, Gloversville, New York

Served as a designer on a project that required the relocation/installation of storm sewer and
groundwater collection system at the site of a former manufactured gas plant (MGP).
Responsibilities included preparing contract drawings and specifications for general site work,
pipe, and appurtenances; preparing construction cost estimates; and reviewing contractor
submittals.

Roof Replacement Project
Newark Public Schools, Newark, New Jersey

Served as an assistant project manager for a roof replacement project that included 10 separate
schools during a 2-month period.
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David F. Groff

Staff Environmental Engineer

Screen Machine Replacement
Onondaga County Department of Water Environment Protection, Syracuse, New York

Served as a designer and assistant project manager requiring the removal and replacement of
11 mechanical screen rakes for 8 separate facilities. Facilities ranged in size from large
wastewater treatment plants (175 mgd) to pump stations (6 to 30 mgd). Responsibilities
included preparing contract drawings and specifications for the mechanical screen rakes and
related equipment; preparing roof system contract drawings and specifications; hydraulic
analysis of existing conditions and evaluating manufacturer's equipment; preparing construction
cost estimates; attending project meetings; preparing meeting minutes and other project
correspondence; coordinating the work of consultants; reviewing contract drawings and
specifications prepared by others; and field management and observation of contractors.

Pipeline Relocation Project
NYSEG, Oneonta, New York

Served as a designer and assistant project manager requiring the relocation of 1,200 feet of
storm sewer, sanitary sewer, and water main at the site of a former manufactured gas plant
(MGP). Responsibilities included preparing the engineering design report; preparing contract
drawings and specifications for general site work, pipe, and appurtenances; preparing
construction cost estimates; and preparing meeting minutes and other project correspondence.

Large Sediment Dewatering Project
Confidential Client, Northeastern United States

Served as a designer and assisted other project team members during the design phase of the
project on a major waterway, for an industrial client. Responsibilities included developing
contract drawings and specifications for large horizontal centrifugal slurry pumps, progressing
cavity slurry pumps, polymer storage and feed system, and solidification/stabilization process
equipment; and attending project meetings.

Municipal Combined Sewer Outflow (CSO) Regional Treatment Facility
Onondaga County Department of Water Environment Protection, Syracuse, New York

Served as a designer and assisted other project team members. Responsibilities included
management and oversight of subcontractor that conducted an exploratory utility location
program that was necessary to determine the position of the existing main interceptor sewer and
other utilities located adjacent to the proposed site; design of a new 800-foot-long, 54-inch-
diameter main interceptor sewer; preparation of contract drawings and specifications for
mechanical equipment and general site work; review of contract drawings and specifications
prepared by others; and preparation of construction cost estimates. During the construction
phase, responsibilities included the review of contractor's submittals.
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David F. Groff

Staff Environmental Engineer

Site Sampling
Confidential Client, San Jose, California

Conducted sampling at the site of an explosion at a rocket fuel production facility to determine
the presence of ammonium perchlorate. Results from field tests were utilized to determine if
hazardous materials were present and required removal prior to demolition activities. Assisted
in the collection and cataloging of debris to be used in an accident investigation.

Preliminary Designs
Syracuse, New York

While working as a mechanical engineer for a large commercial developer, prepared preliminary
designs for equipment to be utilized in a tri-generation facility and for the production of "green
energy," generated construction cost estimates, reviewed contract drawings and specifications
prepared by others, and coordinated subcontractors.
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NEW YORK LABORATORY

ce Analytical®

NEW YORK LABORATORY SERVICES
PROVIDING ENVIRONMENTAL AND SPECIALTY ANALYTICAL TESTING
FOR THE EAST-NORTHEAST REGION

NEA was the lead laboratory for the 2009 Hudson River dredge program and was the testing lab for the USEPA WTC test and clean program after 9/

Pace Analytical's New York Laboratory, formerly operating as Northeast Analytical Laboratory
(NEA), is a 15,000 square feet facility located in Schenectady, New York. The laboratory is
one of only a few certified laboratories that can provide this advanced level of expertise in the
area of high resolution PCB congener identification and analysis.

For the past two decades, the New York lab has built a distinguished national reputation for
uncompromising data quality, service and technical expertise in dealing with low level detection
limits for sediments, waters and biota (fish) matrices. As NEA, they completed a wide range of
high profile projects on behalf of Fortune 500 companies - both commercial and industrial - and
various government agencies.

The new Pace New York lab will now provide enhanced specialty service offerings through
its nationwide laboratory network. Clients will have access to a much broader capability to
support their environmental testing needs including the analysis of air samples, biological
tissue, radiological, dioxin/furan and dioxin-like compounds.

Although the laboratory has expanded its services, it still remains at the forefront of PCB
measurement and research. The lab has developed congener specific PCB analytical

methodology that has supported many programs investigating PCB problems and issues
related to several major river systems in the United States.

Pace Analytical New York lab provides the following services:
* Organic and Inorganic Analyses

* Air Analysis for PCBs by TO-10A & TO-4A

* PCB Congener Analysis utilizing HRGC/ECD by modified Green Bay or PCB Congener
Analysis by CQCS 8082 (all 209 congeners)
[Congener Lists: 12 WHO Coplanars, NOAA, USACE, USFWS and USEPA SW846 8082)

* Low Level PCB Water Analysis by Aroclors Detection Limit 50 ng/L (PPT) or PCB Congeners
Detection Limit 9 ng/L (PPT) total PCBs

* PCB Congener Blood/Serum Analysis
* PCB Homolog Analysis by USEPA 680 GC/MS
+ AVS/SEM

* Biota Analysis

* Dioxin/Furan Analysis

For convenience, consistency and quality control, we assian a dedicated point of contact tn aach cliant ar nraaram



ace Analytical®

Certifications: Matrices Analyzed:

» NELAP Accredited e Ar

« New York State Department of Health ELAP * Water

- Pennsylvania DEPR ::::::d Sedimants

« Massachusetts DEP . oil

« Connecticut DPH « Fish

+ New Jersey DEP « Plants

» North Carolina DENR  Mammals
 Invertebrates
« Building Materials

(Caulk, Paint, Tiles)

Major Instrumentation: Laboratory Capabilities:
» 14-Gas Chromatography Systems (GC/ECD) * Full Organic & Inorganic Analyses
+ 3-Gas Chromatography Systems (GC/PID/FID) * Drinking Water Analyses
« 5-GC/MS Systems  Tissue Analyses
« 1-Mercury Analyzer « Volatiles
« 1-Automatic Absorption Spectrometer, D il
« 3-Total Organic Carbon Analyzer ::"C";:"”
+ 1-Coupled Plasma (ICP) Atomic Emission Spectrometer . Metals
1-Milestone Ethos EX Microwave Extraction System (MES) . noroanics
5-Dionex ASE 200 Accelerated Soivent Extractor « Petroleum Hydrocarbons
« 16-units Horizon SPE-DEX 4790 Series Automated - Toxaphene
Solid Phase Extractor « Low Level! Mercury (1631E)
« 72-units Soxhlet Extraction Apparatus « Methyl Mercury (1630)

Commitment to Customer Satisfaction

The Pace New York laboratory has exceeded clients’
expectations by providing sound environmental science
and unsurpassed test data quality to our clients — on time —
and in response to our clients’ changing needs. We continue
our commitment to provide exceptional customer service
and reliable project management support.

Courier Service

Courier service is provided for sample pickups or container
deliveries. Depending on project scope, arrangements can be
made for courier services beyond the regutar route.

NEW YORK LABORAITORY

We offer the following services:

o « Sample pickup
For more information: . cygtomized bottle orders
New York Laboratory Data e
2190 Technology Drive packages Pace Analytical Services, inc.

, NY 12308  « Online data management (PacePort) Minnesota Laboratory / Corporate Offi
Phone: (518) 346-4592 « Preprinted labels 1700 Elm Street
Fax: (519)3816085 o oprinted Chain of Custody pepm ittt
www.pacefabs.com www.pacelabs.com



WILLIAM A. KOTAS:
PROFESSIONAL EXPERIENCE RESUME:

2010- CURRENT: CLIENT SERVICES MANAGER
PACE ANALYTICAL SERVICES INC

2190 Technology Drive

Schenectady, New York 12308

Responsible for management of client services section including supervisory oversight of all Project
Managers and Project Coordinators, Sample Receipt department and Courier services. Provides
technical direction for non-routine projects. Client point of contact for legacy site programs. Responsible
for financial management of department. Responsible for development of lab literature and promotional
guides. Responsible for technical training of Sales Account Representatives.

2007-2010: SENIOR TECHNICAL LABORATORY REPRESENTATIVE
Northeast Analytical, Inc.

2190 Technology Drive

Schenectady, New York 12308

Coordinates data analysis, project management, and planning for new method development, client
relations, and technical data review. Responsible for marketing, advertising and bid evaluations. Interface
with government, academic, industry officials, consultants, attorneys, and directors from other laboratories
on a regular basis.

1997-2007: QUALITY ASSURANCE OFFICER/TECHNICAL SPECIALIST

Northeast Analytical, Inc.

2190 Technology Drive

Schenectady, New York 12308

Responsible for review of analytical reports and data summary packages generated by organics and
inorganics sections. Review of analytical procedures for compliance with US EPA, New York State ELAP
and other regulations for environmental analysis. Responsible for scheduling and performing QA
operations including internal audits and spot checks. Maintains Quality Assurance/Quality Control records
for the laboratory. Assists current & prospective clients in selection of test methods, sampling
requirements and interpretation of test results. Responsible for maintenance of Chemical Hygiene Plan
and instruction of laboratory personnel on OSHA required safety procedures

1991-1997: QUALITY ASSURANCE OFFICER/ COMPUTER SYSTEMS (IT) MANAGER

Northeast Analytical, Inc.

301 Nott Street

Schenectady, New York 12305

Reviews analytical reports and data summary packages generated by organics and inorganics sections.
Reviews analytical procedures for compliance with US EPA, New York State ELAP and other regulations
for environmental analysis. Maintains Quality Assurance/Quality Control records for the laboratory.
Responsible for installation and maintenance of Laboratory Information Management System (LIMS),
Novell Local Area Network (LAN) and all workstations and associated peripherals.

1990-1991: MICROSCOPIST/ ANALYST

Entek Environmental & Technical Services

1724 5th Avenue

Troy, New York 12180

Performed analysis of air and bulk materials for the presence of asbestos fibers by Phase Contrast and
Polarized Light Microscopy. Contributed to the development of a comprehensive training examination for
new analysts.




1988-1990: ENVIRON. ANALYST/ QUALITY CONTROL COORDINATOR

Pittsburgh Testing Lab Division

Albany, New York 12203

Analyzed air and bulk samples for asbestos. Collected and compiled quality control data generated by
each analyst. Assisted laboratory manager in lab operations and client relations.

EDUCATION:

1990: B.S. Physics

Minor: Chemistry

State University of New York at Albany
Albany, New York

1985: A.S. Mathematics/Science
Hudson Valley Community College
Troy, NY

1999-2003 Continuing Education — Web Development, ASP and Java Programming, Server Side Data
Dase programming.

Schenectady County Community College

Schenectady, NY

PROFESSIONAL AFFILIATIONS:

American Society of Physics-Sigma Pi Sigma Physics Honors Society
Hudson Mohawk Professional Geologist Society

CERTIFICATION:

NYS-DEC Organic and Inorganic Data Validation Certificate

PUBLICATIONS:

Contributing editor to Guide to Environmental Analytical Methods 4th ed. A summary of Quality

Assurance requirements and other pertinent information for select analytical methodologies. Published by
Genium Publishing Corp. Schenectady, NY,1998.



parratt s
UJOImnc Parratt-Wolff = now in its sacond generation of

management. Having grown, matured and evalved
inte an employee-owned company, we are proudly
v Abaut Us conbinuing the service and know-how that has been
gur trademark since our founding.
¢ Office Locations/Cantact Us
Our technical experfise allows us to provide services
Unimagined when the firm was launched in 1969,
b Carears Since that time, our company has evolved into a
well-known, highly respected prowider of speoalty
contract dniling services. All of our geatechnica
drilling 15 perfarmed under stnict compliance with
ASTM Standards.

b Managament Team

We have grown to a company of three offices, 55
employees and we now own over 40 major pieces of
field equipment. We service dients from Maine to
Florida and as far west as Michigan, Our growth is
the result of solid management, dedicated field
professionals and the repeat business of our many,

"To be hanest, [ never thaught 1'd meet catieRad o
- b . o

drillers T actually enjoy being around

untl last week! The dnillers from Parralt Despite all the changes some things remain the
-Walff answered my numerous same at Parratt-Wolff._.an unwavering commitment
questions about well installation and I to delivering consistently high quality work, on
truly feit ke | izarned mare in ane scheduls and at a compehitive pice,

week with them than in months of
reading or heaning about what happens
gurng 3 well mstallabion,” - Alifson

fang, eciogist

# East Syracuse, New York:

u Hillsborough, North Carolina;

# Lawishurg, Pennsylvania;




INTRODUCTION

Parratt-Wolff, Inc. (PWI) was founded in 1969 to provide drilling services to the Northeast. Since then
we have grown to a company of two offices, 45 employees and 35 major pieces of field equipment.
Our growth is the result of solid management, dedicated field professionals and the repeat business of
our many satisfied clients. Our current service area stretches from Maine to Georgia and as far west as
Michigan and Mississippi. As an introduction to PWI, we have prepared this statement of
qualifications. Included in the qualifications are the following:

e capabilities summary

e equipment list

e description of our direct push-sampling system

e quality assurance plan

e resumes of managers

e list of drillers and years of service

e partial client list

e office locations

This statement is just a brief summary of our company. If you require additional information,
documentation or project references please contact us or visit our website at www.pwinc.com.

We look forward to working with you.


http://www.pwinc.com/

CAPABILITIES SUMMARY

Direct-push (Geoprobe) soil, groundwater and soil gas sampling
Hollow stem auger 2-1/4" 1.D. to 10-1/4" 1.D.
Fluid rotary 3" to 14" O.D.
Flush joint steel casing, 2-1/2" 1.D. to 8" I.D.
Wireline coring in rock, NQ through PQ-sizes
Air hammer drilling, 4" O.D. to 8" O.D.

Depths reached by any of these methods are governed by
soil and rock conditions at a particular site

Well installations, 3/4" 1.D. to 12" 1.D.
Packer pressure testing in rock or overburden including discrete water sampling
Well development and pumping tests
Machine dug test pits
Injection of ORC, HRC and similar products
Side and Bottom-view down-hole TV camera to 120’

Installation of pumps and remediation systems



CURRENT EQUIPMENT LIST

Drilling Equipment
2 Four-wheel drive tractor-mounted direct-push sampling rigs

1 Geoprobe 7822DT ATV mounted direct push/rotary drill rig
1 Geoprobe 6620DT ATV mounted direct push/rotary drill rig
5 Ingersoll-Rand A300 truck-mounted combination direct-push/rotary drill rigs
1 Ingersoll-Rand A200 truck-mounted combination direct-push/rotary drill rig
4 CME 55 truck-mounted combination rotary drill rigs
3 CME 75 truck-mounted rotary drill rigs
2 CME 850 crawler-mounted rotary drill rigs
1 CME 55 crawler-mounted rotary drill rig
1 CME 850X crawler-mounted direct-push/rotary drill rig
1 Diedrich D-90 all-terrain carrier-mounted combination direct-push/rotary drill rig
2 Diedrich D-50 truck/skid-mounted rotary drill rig
1 Acker ACE skid-mounted rotary drill rig
1 Beaver hydraulic portable rotary drill rig
2 tripod-mounted drills
1 monopod drill
1 pipe-mounted drill
Vacuum Excavation Equipment
2 each Vacmaster 4000 vac-trucks

Pacific Tec vac-trailer
Support Vehicles
Stake rack trucks — 1 ton to 2-1/2 ton
Pickups/service trucks
Support trailers — 1-1/2 ton to 40 ton
Pumps and Packers
200 GPM pumps and less
Packers for 8” wells or less
Transducers for monitoring

Various air compressors, pumping stations, grout mixers, generators, steam cleaners,
floats, boats, outboard motors, tools, ATV material transporters, down-hole video
camera and accessories



THE PARRATT-WOLFF DIRECT-PUSH SYSTEM

When conducting a direct-push sampling project, Parratt-Wolff, Inc. (PWI) uses proven tools and
methods. Currently, we have available two Geoprobe combination rigs with the 66-series hammers, six
combination rotary/probe rigs mounted on trucks, two 4-wheel drive tractor-mounted probe units and
two full-size ATV rotary drills equipped for direct-push sampling. Since 1994, these rigs have been
used on numerous direct-push sampling jobs and have also installed hundreds of monitoring wells.
The dual capability of the combination rigs gives PWI the flexibility to drill with several different
methods, all in one mobilization. Also, with multiple carriers Parratt-Wolff can reach just about any
drilling location.

The Benefits of the PWI System:

1. Our combination direct-push/hydraulic drill rigs are multi-purpose. If field conditions preclude the
use of direct-push drilling methods, other drilling methods are available in the same mobilization.
Each rig is equipped with the drilling capabilities one would expect from a fully tooled drill rig.
These rigs have been used to advance 10-1/4" ID augers, drill a 12" diameter fluid rotary bore hole,
advance an 8" diameter down hole hammer, or to core rock.

2. Multiple field tasks can be performed in one mobilization without any delays and under one
contract. For example, once a free product plume is delineated with direct-push methods, large
diameter recovery wells can be immediately installed.

3. The availability of multiple types of direct-push capable rigs allows us to mobilize the right type of
rig for your project. Whether you are inside or outside, on pavement or off-road, Parratt Wolff has
a rig for the job.

Our Geoprobe and 4-wheel drive tractor-mounted rigs are small enough to fit in constricted areas and
have a tight turning radius, making these the ideal rigs for indoor work where access is limited. In
addition, the off-road capabilities of the vehicles make them the perfect choice for rugged outdoor
conditions when rotary drilling is not required.

Our six truck-mounted combination rigs are fully tooled to complete direct-push sampling and rotary
drilling on the same job in one mobilization. Rotary drilling techniques available include hollow stem
auger, down-hole hammer drilling, drive and wash casing or fluid rotary methods.

The ATV rigs gives Parratt-Wolff a third option when it comes to direct push sampling. These rigs
have been used to probe to 90" and then drill a 6 diameter borehole 150-foot deep ... all in the same
day!



Soil Sampling

Soil samples are typically collected with conventional 2" diameter split-spoons (with or without liners)
that are driven with a direct-push hammer in 2' increments. Should field conditions prevent us from
using conventional split-spoons, Geoprobe's Large Bore or Macro-Core® discrete interval soil
samplers could be used to collect soil cores. In the event direct-push methods fail, other drilling
methods such as hollow stem augers, fluid rotary or down-hole hammers can be used to advance the
bore hole.

Groundwater Sampling

Groundwater samples can be collected from either discrete intervals or from temporary wells. For
discrete sampling, PWI uses either the HydroPunch 1l sampler or Geoprobe’s Screen Point 15 discrete
sampler. As an alternative, various diameter temporary wells, including Geoprobe's Mill Slotted Well
Point can be installed. PWI can also install micro wells with a sand pack and seal. Groundwater
samples are typically collected with a bailer, peristaltic or inertial lift pump.




DRILLER'S EXPERIENCE

Placing an experienced driller on your site is as important to us as it is to you. This translates into a
productive job for us and a project completed on schedule and on budget for you. On average, our
drillers have over 23 years experience.

Driller

Number of Years Experience

Number of Years with
Parratt-Wolff

Arnold Chapel*

1985 — Present

1989 — Present

Mark Eaves

1991 — Present

1991 — Present

Gary Ellingworth

2002 — Present

2002 — Present

lan Grassie*

1992 — Present

1995 — Present

Glenn Lansing *

1986 — Present

1986 — Present

Jim Lansing

1988 — Present

1988 — Present

Lewis LeFever*

1988 — Present

1995 — Present

Mickey Marshall

1985 — Present

1993 — Present

Richard Navatka*

1987 — Present

1987 — Present

Brad Palmer*

1985 — Present

1985 — Present

Layne Pech*

1981 - Present

1995 — Present

Lee Penrod*

1983 — Present

1994 — Present

Joe Percy*

1986 — Present

1993 — Present

Bill Rice*

1978 — Present

1978 — Present

Doug Richmond*

1988 — Present

1988 — Present

Kevin White

1987 — present

1987 — Present

*Certified Water Well Driller with Monitoring Well Endorsement by the NGWA

All drillers listed above are annually respirator fit tested, medically monitored and have completed the
OSHA 40 hour training program and subsequent 8-hour refresher classes. Certifications of these tests
and training are available upon request.



REPRESENTATIVE CLIENT LIST

BP / Atlantic Richfield

Abscope Environmental, Inc.
Allied-Signal Corporation

ARCADIS

Bechtel Environmental, Inc.

Beechnut Foods

Black & Veatch

C & S Engineers, Inc.

Camp, Dresser & McKee, Inc.

Carrier Corporation

CH2M Hill

Clean Harbors, Inc.

Clough Harbour Associates

CSX

Cornell University

Corning Glass Works

Earth Tech, Inc.

EA Engineering, Science & Technology, Inc.
ENSR

Environmental Resources Management Group
General Electric Company

Geotrans

Groundwater & Environmental Services
Groundwater Sciences Corporation
Haley and Aldrich, Inc.

MACTEC

Honeywell International, Inc.

1.B.M.

Jersey Central Power and Light

Malcolm Pirnie, Inc.

Michael Baker, Inc.

ExxonMobil Oil Company

N.J. Dept. of Environmental Protection
N.Y.S. Dept. of Environmental Conservation
N.Y.S. Department of Transportation
N.Y.S. Electric and Gas Corporation
National Grid / Niagara Mohawk Power
Corporation

O'Brien and Gere Engineers, Inc.
Parsons Engineering Science

Roux Associates

Schnabel Engineering Associates

The Shaw Group

Stearns and Wheler, LLC

John P. Stopen Engineering Partnership
Syracuse University

Tetra Tech, Inc.

T.R.W.

U.S. Air Force

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency
U.S. Marine Corps

Union Carbide

URS, Inc.

Verizon

Weston Solutions

Xerox



OFFICE LOCATIONS

Main Office: P.O. Box 56
5879 Fisher Road
East Syracuse, New York 13057
Phone: 800-782-7260
Phone: 315-437-1429
Fax: 315-437-1770
Contacts: Bill Morrow, Joel Parratt
Email: info@pwinc.com

Branch Office:  P.O. Box 1029
501 Millstone Drive
Hillsborough, North Carolina 27278
Phone: 800-627-7920
Phone: 919-644-2814
Fax: 919-644-2817
Contacts: Robert Stevens, Todd Muench
Email: bstevens@pwinc.com

Branch Office: PO Box 608
4650 Westbranch Highway
Lewisburg, PA 17837
Phone:570-523-8913
Contacts: Bill Morrow
Email: wmorrow@pwinc.com

PWI employs approximately fifty five people full time. We are classified as a small, employee-owned
business.

We are currently licensed and performing work in Connecticut, Delaware, Georgia, Maryland,
Massachusetts, Michigan, Mississippi, New Jersey, New York, North Carolina, Ohio, Pennsylvania,
South Carolina, Tennessee, Vermont, Virginia, Washington D.C. and West Virginia.


mailto:info@pwinc.com
mailto:bstevens@pwinc.com
mailto:wmorrow@pwinc.com

SEAN PEPLING
Project Manager

EDUCATION:

B.S. - Geology, SUNY College at Cortland, 1987

REGISTRATIONS AND/OR AFFILIATIONS:

e Licensed Professional Geologist, State of Tennessee: TN2333
e Association of Ground Water Scientists and Engineers
e Central New York Association of Professional Geologists

SPECIAL TRAINING:

40-hour OSHA Health and Safety Training

8-hour OSHA Health and Safety Refresher Course
8-hour OSHA Health and Safety Manager Training
APl WorkSafe Safety Key Training

Loss Prevention System Training

QUALIFICATIONS:

As a Project Manager with Parratt-Wolff, Mr. Pepling manages various aspects of our jobs from
the preparation of proposals to the scheduling and oversight of our field crews. Mr. Pepling also
reviews Parratt-Wolff test boring logs and samples for accuracy and completeness.

Prior to Parratt-Wolff, Mr. Pepling had over 14 years of experience managing and performing
remedial investigations, site assessments and landfill closure investigations. He has been
responsible for managing hydrogeologic investigations and preparing reports that have undergone
regulatory review and resulted in the issuance of several permits. He has planned, supervised and
interpreted monitoring well drilling programs, geophysical surveys and groundwater sampling
programs. He has also performed groundwater modeling on various sized groundwater flow
systems ranging from an entire county to individual sites.

EXPERIENCE:

2007 — Present Project Manager, Parratt-Wolff, Inc.

2001-2007 Associate/Project Manager, Dvirka and Bartilucci Consulting Engineers
1993-2001 Project Geologist/Project Manager, ERM-Northeast, Inc.

1991-1993 Project Geologist, PEER Consultants, PC

1990-1991 Project Geologist, Empire Soils Investigations, Inc.
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The Confidence of Working with a Leader

Since 1980, Clean Harbors has grown to be North America's leading and
most trusted provider of energy and industrial, environmental, and hazardous
waste management services. We offer a wide range of Environmental Services
such as waste recycling and disposal, chemical packing, household hazardous
waste management services, materials and supplies sales, field services,
emergency response, and transformer services. Our Energy & Industrial
Services include in-plant specialty industrial services, exploration services,
directional boring, lodging services, filtration and treatment services, health
and safety services, and rental services.

By delivering comprehensive services, we simplify and significantly enhance
the success of your business operation. Our unparalleled combination of serv-
ices and solutions, talented people and valuable assets enable Clean Harbors
to serve as your sole source provider.

In addition to providing superior service, Clean Harbors has earned a
reputation for keeping customers' needs first. Our clients include a majority
of the Fortune 500 companies; numerous utilities, oil, pharmaceutical and
chemical companies; the high-tech and biotech industries; and numerous
local, state, provincial and federal government agencies. While our customers
come from different backgrounds and industries, they all share one thing: the
confidence knowing that their energy and industrial, environmental, and
waste disposal needs are being managed with the utmost care, timeliness and
efficiency.

As an innovative leader, Clean Harbors is committed to preserving our
natural environment and adhering to strict government regulations. We invite
you to learn more about Clean Harbors.



First Things First: Your Health & Safety

At Clean Harbors, we understand that hiring a company to work in your
location or in the field can mean liability exposure, a risk you simply cannot
afford to take. SafetyFirst!, our company's comprehensive and industry-lead-
ing safety and health program, is employee-driven with a firm management
commitment to meet the safety requirements for service providers. SafetyFirst!
encompasses numerous worker protection programs in place at
Clean Harbors and demonstrates the company's corporate-wide commit-
ment to safety.

The trend in achieving excellent health and safety results throughout the
company sets us apart from other environmental and industrial services com-
panies. All recordable injuries, whether they occur in the US., Canada or
Puerto Rico, are included in Clean Harbors' injury and illness rate
calculations. Total Recordable Incident Rate (TRIR) and Days Away,
Restricted Activity and Transfer Rate (DART) are two of the primary health
and safety statistical measures defined by the U.S. Occupational Safety and
Health Administration (OSHA), and we continuously track our performance
in these two areas. The numerous safety related programs that Clean Harbors
has in place also contribute to our overall health & safety performance.

OSHA Voluntary Protection Program (VPP)

With safety at the forefront of all its activities, it stands to reason that Clean
Harbors actively participates in VPR a comprehensive health and safety
process that requires employee involvement, management support, and coop-
eration with OSHA. Numerous Clean Harbors facilities have earned the
prestigious VPP “Star” designation, OSHA's highest level of recognition for
exemplary health and safety records, hazard prevention and control programs,
routine work site analysis, health and safety training, and high level of

management and employee involvement in all safety programs.

VPP Resident Contractors Program

Clean Harbors extends the VPP philosophy to employees who work on
customer sites through the VPP Resident Contractors Program. By partici-
pating in the Resident Contractors Program, Clean Harbors combines its safe-
ty programs with the customer's safety programs to build a stronger health
and safety environment on the customer's site.
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Srvices

Chemical Packing

Transformer Services

* Bulk waste disposal

* Drum waste disposal

e Incineration

o Wastewater treatment

e Landfill

* Fuel blending

* PCB disposal

* Explosives management

* Medical waste management & destruction
¢ Consumer product disposal

e Shredding services

* Large-scale waste removal & disposal projects
¢ Container management

e Transportation services

Recycling Services

¢ CleanPack® laboratory chemical packing
e Reactive material services

* Cylinder & compressed gas management
* CustomPack® self-pack program

e Laboratory moves

* DEA controlled substance management
* Radioactive services & disposal

Field Services

® Vacuum services

* Tank cleaning

* Decontamination

* Product recovery & transfer
* Demoliton & dismantling
* Scarifying & media-blasting
e Steam cleaning

* Chemical & solvent recycling

* Reuse, recycling & reclamation

* Chemical distribution & product sales
* Used oil & oil products recycling

e Electronic & obsolete equipment recycling
& disposal

* Light bulb recycling

¢ Excavation & removal

e Facility closures

* Rail-car cleaning & inspection

* Marine booming & line handling
* Maritime services

¢ Remediation services

Material & Supplies Sales

e Absorbents, drums, safety equipment, & more

Apollo Onsite Services

¢ Customized on-site environmental & industrial
services

e Electrical equipment recycling & disposal
¢ Electrical equipment field services

Household Hazardous Waste

* Temporary one-day collections

e Agricultural & pesticide collections

e Permanent collection facilities & depots
* Mobile collection programs

* Door-to-door collection programs

* Universal waste programs

e Special waste events

* Small quantity generator programs

* Consulting services

Emergency Response

¢ Oil spill response

 Chemical & hazardous material spill response
* Biological & infectious agent response

* Natural disaster response

¢ Emergency pump-outs

* Emergency lab packing

* Emergency waste disposal

e Standby emergency response coverage

* National response coverage programs



A Proven-Record of Reliaily

Energy & Industrial Services

Directional Boring

Health & Safety Services

* Catalyst technologies

* Decoking / pigging services

¢ Chemical cleaning

* High-pressure services

e Industrial services

* On-site material processing

* Outage & turnaround services

* Mechanical services

* Flush-by services

* Hot oiling

* Coil tubing

e Continuous rod services

e Pressure trucks

* Fluid handling, transportation & disposal
* Solids handling, transportation & disposal
* Hydro-excavation

Exploration Services

e Land & aerial surveying

* Line locating

* Line clearing

* Mulching & hand cutting

* Shot hole & diamond drilling

* Land development

e Civil water & sewer infrastructure construction
* Seismic line cutting

* Heliportable drilling

* Drilling (conventional, mudmotor &
air drilling)
* Directional punching
e Pipe ramming / pipe extraction
* Fusing services (licensed to fuse c900 pvc pipe)
* RG-O5 rock shield pipe protection
* Dewatering services
* Soil testing & storage tank cathodic protection

Lodging Services

* Drug & alcohol testing

* Occupational health testing
* Mobile testing

* Respiratory testing

* Audiometry testing

* Education sessions

Rental Services

¢ Permanent & temporary camps
* Client & open lodges
® Drill camps

¢ Wastewater treatment plants

Filtration & Treatment
Services

* Rental equipment & systems

* Portable systems 5 gpm to 12k gpm

* Carbon change out & disposal services

¢ Treatment of contaminated water

* Filter products, bags, vessels

¢ Dewatering systems

¢ Consulting support for treatment system
design & engineering

* Complete turnkey remediation packages
for water, wastewater, air, vapor & soil

* Turnkey operations & maintenance
of systems

* Access & rig matting

* Portable access bridges

e Combustion

* Production equipment

¢ Mobile washroom facilities
e Fluid rentals

* Shoring

e Winch tractors
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Apollo Onsite Services

Clean Harbors’ Apollo Onsite Services offer custom designed on-location staffing
programs that place select, experienced and cross-trained employees at your business
to support your industrial and environmental service needs. Apollo teams handle
routine and non-routine projects. This industry-leading on-site solution allows you
to focus on your production (what you do best) as we make your entire on-site
services and environmental program safer, more cost-effective and self-sufficient
(what we do best).

Bringing our expertise and resources right to the customer, Clean Harbors" Apollo
Program is the premier on-site solution that serves the dual purpose of not only
improving your industrial services and waste stream management, but making your
entire in-plant services and environmental programs safer, more cost-effective and
self-sufficient.

Clean Harbors' skilled technicians work on-site in tandem with customers to
deliver proper waste transportation and disposal, lab chemical packing
(CleanPack®), industrial cleaning and maintenance, and more. Whether you require
a single field technician or a 20-person team of diversified talent,
Clean Harbors can design the right program to satisfy your specific needs.

We continually evaluate and track all program goals and provide regular feedback
and evaluation via a proven metrics system to ensure customer satisfaction. As your
needs change, we seamlessly and cost-effectively adapt to meet those changes.

We utilize a hand-in-hand, team approach that leverages our extensive resources and
infrastructure, including our Web-enhanced technology and online services.

Apollo Service Offerings

Clean Harbors' exclusive Apollo Program brings the most extensive range of
environmental and industrial services to your site:

* Full-time on-site services including in-plant industrial maintenance; routine
and specialty industrial services; product recovery and transfer; tank cleaning,
including confined-space entry; vacuum services; and emergency response

Trained on-site management and specialty labor resources such as lab pack
chemists, environmental technicians, drivers, wastewater-treatment operators
and incinerator operators

Waste profiling, coordination, tracking (on-site/off-site), and beneficial reuse
analysis, inventory and off-site shipping management

Efficient waste treatment and processing capabilities to Clean Harbors-owned
and operated facilities

* Apollo Teams use Clean Harbors' proprietary software to quickly produce
inventory lists, manifests, LDR forms and labels that comply with all local,
state, provincial and federal regulations

* Web-enabled systems utilize electronic profiling



Clean Harbors’ Vision

To be the premier provider of

environmental services and solutions.

Why Clean Harbors

Reduced Risk. We understand that hiring a company t work on your site

can mean liability exposure. Clean Harbors' training protocols and health
and safety procedures are unsurpassed. Our Experience Modification Rates
(EMRs), DART, TRIR, and our training programs and overall approach to
business keep your plant in compliance with OSHA and HRSDC, while
limiting your liability exposure.

Always in Compliance. EPA, DOT, TDG and Environment Canada regula-
tions are complex, and even a minor infraction can cost you time and money.
Clean Harbors provides the expert service and advice to ensure your
waste-management program is always up to code, while still keeping an eye on
your bottom line.

Reducing Liabilities. All of our disposal facilities uphold rigorous quality
assurance programs to meet the highest standards of both internal and external
audits. We maintain constant vigilance over all facilities to identify and minimize
long-term liabilities. The result: Your exposure to risk is minimized.

Controlling Costs. Clean Harbors will address your situation and identify the
most appropriate and cost-effective solution for you.

All-in-One Service. Regardless of the waste type your company generates or
the services you require, Clean Harbors is your single source provider for
environmental, and energy and industrial services.

Leveraging Technology. Our Internet-based online services provide customers
with instant access to key records related to transactions and help us better track
shipments from pickup to disposal. You can monitor every aspect of your waste
stteam and maintain complete process control.

Fast Turnaround. Each week, Clean Harbors crews from service centers across
North America perform hundreds of planned jobs ranging from routine
confined-space entry for storage tank cleaning, to elaborate cleaning during a
plant turnaround. Clean Harbors has the capabilities and resources to complete
any size job, quickly and efficiently.

Rapid Emergency Response. When time is critical, Clean Harbors is ready to
respond swiftly and effectively to any emergency, including spills of all sizes on
land or water, chemical, oil, and biohazards, including bloodborne pathogens.

Equipment and Extensive Resources. Whether it's manpower, equipment,
supplies, specialized equipment or technology, we will provide a complete solu-
tion to your situation with our vast array of resources.

Manpower, Experience and Sound Management. Clean Harbors attracts
and employs the finest, most talented people in the industry. Our training
standards are second to none, and each job is performed using strict protocols

and health and safety procedures. You're always in good hands.







Environmental Services

For Technical Services
Call 8004444244
For Field Services
Call 800.0IL.TANK
(800.645.8265)

Energy & Industrial
Services

Call 877.2159730 (U.S.)
Call 800.661.6689 (Canada)

Or visit the Web at

www.cleanharbors.com

Corporate Headquarters
42 Longwater Drive

PO. Box 9149

Norwell, MA 02061-9149
781.7925000

800.282.0058

N
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Clean Harbors

Commitment. Leadership. Confidence.

Clean Harbors is North America's leading provider of environmental,
energy and industrial services serving over 50,000 customers, including a major-
ity of Fortune 500 companies, thousands of smaller private entities and numer-
ous federal, state, provincial and local governmental agencies.

Within Clean Harbors Environmental Services, the Company offers a broad
range of hazardous material management and disposal services, including the
collection, packaging, recycling, treatment and disposal of hazardous and non-
hazardous waste. We also provide a wide variety of environmental cleanup serv-
ices on customer sites or other locations on a scheduled or emergency response
basis.

Within Clean Harbors Energy and Industrial Services, the Company provides
industrial and specialty services, such as high-pressure and chemical cleaning,
catalyst handling, decoking, material processing and industrial lodging services
to refineries, chemical plants, pulp and paper mills, and other industrial facili-
ties. We also provide exploration and directional boring services to the energy
sector serving oil and gas exploration, production, and power generation.

Clean Harbors has more than 175 locations, including over 50 waste manage-
ment facilities throughout North America in 37 US. states, seven Canadian
provinces, Mexico and Puerto Rico. The Company also operates international
locadons in Bulgaria, China, Sweden, Singapore, Thailand and the United
Kingdom.

Founded in 1980, Clean Harbors has grown to be the leading and most
trusted environmental, energy and industrial services, and waste management
company, fully committed to preserving natural resources, serving local com-
munities, and adhering to strict government regulations.

Look to Clean Harbors to handle every aspect of your environmental, ener-
y y
gy and industrial services management program.

Environmental Services

* Waste Disposal * Recycling Services

* Chemical Packing * Field Services

* Transformer Services * Apollo Onsite Services

* Material & Supplies Sales * Houschold Hazardous Waste

* Emergency Response

Energy & Industrial Services

e Industrial Services * Exploration Services
* Directional Boring * Lodging Services
* Filtration and Treatment Services * Health and Safety Services

e Rental Services

©Clean Harbors
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ENVIRONMENTAL SERVICES® Lead Customer Service Representative

Name, Title & Local Company Address:

Robert M Bihlmeyer

Lead Customer Service Representative
Clean Harbors Env. Services

761 Middle Street

Bristol, CT 06010

Corporate Address:

Clean Harbors Environmental Services, Inc.
42 Longwater Drive
Norwell, Massachusetts 02061

Years Experience — With This Firm: | 14 | With Other Firms: | 0 |

Education: Degree(s) / Year / Specialization & Licenses / Registrations

Bachelors in History. 1979

Other Experience and Qualifications:

Mr. Bihlmeyer is a Lead Customer Service Representative for Clean Harbor's Bristol Service Center.

His responsibilities include: Cut sales orders and schedule waste pick-ups for all “local” customers.

Complete waste profiles and enter in Clean Harbors computer system referred to as WIN. Support Account
Managers and Clean Pack Specialists in servicing “local accounts”. Manage the data in WIN for all reactive
customers; Milk Run Maintenance, Customer Master File, CPS, Profile System and Quote System. Handle local call-
ins and network call properly. Provide T&D technical support to Field Service Reps. Preview and resolve any
invoicing issue.

Environmental & Health and Safety Training:

e 40 Hour OSHA

e Clean Harbors Winweb training
e Clean Harbors Beacon training
e RCRA training

e DOT training

e Hepatitis B vaccination

e Sample shipping Fedex Ground

Page 1 of 1




MANUFACTURING & INDUSTRIAL SOLUTIONS

Expert solutions for managing
industrial materials.

WASTE MAI\IA(EEMEI\IT® THINK GREEN.®
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WASTE MIANAGEMENT

Maximizing Resources Step by Step

As North America’s leading environmental solutions company, we at Waste Management spend a lot of
time thinking about the raw materials and products used in manufacturing. As our planet’s natural and
man-made resources grow scarcer, process residuals become far too valuable simply to discard.

Across the country, industries like yours are relying on our expert Sustainability Services team to help
them reduce process residuals, minimize risk, and achieve environmental compliance, even as we

guide them in cutting costs and streamlining operations.

We are seasoned professionals who undergo annual industry and regulatory training so we can
anticipate changes that will impact you and your business. We understand the chemicals, materials,
and products you use and are proficient in DOT and EPA regulations. Many of us hold degrees in

science and engineering.

As experts in sustainability, we're adept at helping you extract value from materials you may be
throwing away. In fact, in the past six years, we've helped other highly regulated industries realize

more than $75 million in savings.

And, we are far more than consultants. We can work side by side with you, assisting with
implementation to drive real savings to your bottom line. We can collaborate with you in several ways:

If you need us on site, we can be there to offer expert advice and help you identify and implement
sustainable business practices.

We can help you divert material from landfills, or perhaps use it to generate power through our
landfill-waste-to-energy initiatives.

We can help you reclaim valuable resources, such as mercury.
In some cases, we can help eliminate your need for a specific material altogether.
And we can help you repurpose your industrial by-products for other beneficial uses.

When you're a Waste Management customer, your options are varied and continually expanding.

our reliable
er for
! materials

Management.

TAKING YOU THROUGH
THE PROCESS

Expert Guidance

We can lead you to processes that
streamline your operations and tread
lightly on the environment at every
stage of your supply chain.

Implementation

We can be at your side, helping
you lower production costs, boost
your bottom line, and achieve your
sustainability objectives.

Operations

Our Sustainability team can analyze
your industry and organizational
dynamics to create an end-to-end,
unique solution and plan of action.

Results

We can help you reduce - or even
eliminate — by-products to make a
positive difference in the environment
and in your organization.



Environmental Solutions for Industry

Our mission is to assist you in your pursuit of cost savings while
also achieving your environmental sustainability goals. Using our
comprehensive network of treatment and recycling facilities,
Waste Management is prepared to be your sole service provider
in meeting all your environmental needs.

Using a single point of contact, our service professionals are committed
to providing comprehensive solutions at your facility or across your
enterprise. Whether the recycling or treatment solution is managed
in-house or through Waste Management’s vast network of strategic
alliances, our in-field execution is comprehensive, convenient, timely,
professional — and competitively priced.

Among the solutions available to you are:

Industrial Recycling: Driving diversion of common industrial materials,
including plastics, woods, metals, and materials from industrial processes.

Mercury Retort: Recovering mercury from contaminated products,
devices, and debris, then reprocessing it for reuse.

Bioremediation: Treating organic materials with microorganisms to
make them less toxic or non-toxic.

Bulk Treatment: Reducing the toxicity of large-volume streams,
ranging from oilfield liquids, to on-site or off-site treatment of
coal combustion products. The ultimate goal for beneficial reuse and
recycling of these process residuals is to provide them a second life.

Thermal Desorption: Treating dry soils or sludges to remove organics,
which can then be recycled.

Container and Logistics Management: Collecting, staging and
transporting drums, totes, and gaylords, whether the materials are
hazardous or non-hazardous, liquid or solid, debris or soil. Whether it’s
one drum or a pallet of small containers, Waste Management can
devise a cost-effective materials management plan.

Macro/Microencapsulation: Managing toxic materials with sealing
agents or placing them in impermeable containers to prevent them
from interacting chemically with the environment.

Deep Well Injection: Liquid by-products are pumped under pressure
into porous rock formations deep underground for secure management.

PCB Management: Secure management of manufactured items
containing polychlorinated biphenyls, including articles, soil, sediment,
and debris in full compliance with TSCA regulations.
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Comprehensive Solutions

As North America’s leading provider of environmental services, Waste Management has the capabilities and
experience to manage every category of by-products and to serve customers across a variety of industries.
We look at your resource use in a holistic way, using advanced evaluation techniques and alternative materials
management solutions before recommending strategies to help you operate more sustainably.

With our vast infrastructure and expert sustainability teams, we are well equipped to deal with the compliance
issues that generators and manufacturers face every day.

In addition to our vast internal infrastructure, we maintain a large network of affiliates who adhere to our high
standards of excellence. As a result, our customers have access to the nation’s most comprehensive portfolio
of environmental solutions.

Rely on Waste Management for everything from fuels blending, bioremediation, mercury and battery
recovery, incineration, and spill response to a host of other adaptable solutions, each ideally responsive
to the needs of industry — from small-quantity generators to mega-industrial complexes.
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WASTE MMIANAGEMENT

&% Printed on post-consumer recycled paper.

For more information

about how we can develop
solutions to meet the needs
of your plant or company
facilities, contact your Waste
Management Manufacturing
& Industrial representative
at 1-800-963-4776 or

visit WMSolutions.com.
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MANUFACTURING & INDUSTRIAL SOLUTIONS

Expert solutions for transporting
industrial materials.

WASTE MAI\IAGEMENT® THINK GREEN?



The one source for handlin
materials.

all your industria

As North America’s leading provider of environmental services, Waste Management is well prepared with
the experience, equipment, and logistics infrastructure to transport your industrial by-products safely,
reliably and responsibly. We can also work with you to minimize the process residuals you generate and
maximize the material value of your operations.

Expert Source for Your Transportation Needs

Rely on Waste Management for a matchless array of solutions for managing and transporting
your industrial by-products. We can also help you reconsider the nature and value of those
materials and recommend strategies for making the decisions most advantageous to you,
geographically and economically.

Whether you have a single drum or a trainload of materials to be managed, we can identify the
environmental and economic issues associated with those materials, provide a host of solutions,
and recommend those most appropriate to your situation.

Rely on us for well-maintained, up-to-date vehicles and equipment operated by trained, dependable
industry professionals. Our competitively priced services are available throughout the United States and
Canada to meet your transportation requirements — from ordinary to unusual, from simple to complex.
Our extensive industrial services include roll-off containers, bulk hauling, small-quantity collection, and
many other offerings. (See list of services at right.)

Let us apply our knowledge, experience and nationwide capabilities to your challenges, helping you
achieve your sustainability objectives while driving bottom-line growth for your organization.

Transportation Service Excellence

At Waste Management, we view every business transaction as an opportunity to build a long-term
relationship with our customers. We will work closely with you to understand your business today and
anticipate your materials transportation needs tomorrow. Our services can include:

- Logistics and transportation design

- Quality control and follow-up

- Strict safety monitoring and enforcement

- Assistance with DOT, EPA and NESHAP recordkeeping requirements
- Drivers trained in safety and emergency response

- Assistance with preparation of shipping papers

- Ongoing consultative services to adopt as your business evolves

INDUSTRIAL TRANSPORTATION
SERVICES

BULK HAULING
Bulk tankers
Pneumatic trailers
Pumper trucks
Vacuum trucks

ROLL-OFF CONTAINERS
Covered containers
Custom-designed containers
Demolition containers
Sealed sludge containers

Soil containers

Specialty containers
Water-tight containers

OTHER SERVICES
Bulk liquid storage
Dewatering boxes
Dump trailers

Rock dumps

Flatbed trailers

Rail transport
Short-body trucks with lift gates
Vacuum boxes

Van trailers

Walking floor trailers

SMALL-QUANTITY COLLECTION
Bagster® Dumpster in a Bag®
Dock pickup

Drums

Gaylord shipping boxes

Less Than Truck Load (LTL)

Totes

*Check with your representative for
available services in your area.



Industrial Roll-Off Services

At Waste Management, we focus on providing superior service and value to each customer. We maintain

every roll-off container to ensure safety and environmental compliance. We train our drivers to deliver

your roll-off containers on time and place them in the most convenient and accessible locations available.

And we service the containers in accordance with the highest professional standards. By attending to ([ ] ~i

these details — and so many others — we set the standard for excellence for permanent and temporary o% o 000
roll-off services. LARGE AND SMALL.

In most locations, Waste Management remains on call to make emergency pickups when the volume of Waste Management provides industry-
preferred transportation services for

materials generated is higher than anticipated. In most areas, we also offer same-day service. solid and liquid materials.

Container Management Services

Waste Management provides safe, dependable and affordable transportation and materials management
of drum containers bearing both hazardous and non-hazardous materials, for businesses large and small.
In addition, we strive to provide superior customer service, including professional account set-ups, °
routine on-time deliveries and collections and solutions-oriented customer support. '

Becau§e the cost of handling and transportmg drums Fan frequent!y surpass the costs of their actgal TRAINED DRIVERS AND STATE-OF-
materials management, Waste Management is committed to helping customers develop a collection THE-ART EQUIPMENT

and materials management plan that keeps these costs to a minimum.
Waste Management ensures that your

Drum management services can be arranged on an on-call or scheduled basis. “LTL” (less than truck load) containers will be delivered when and
services for single drums, and full-truck-load management services are also available. where you need them.

Vacuum Trucks

Whether the job site requires a supersucker or a fleet of vacuum tankers, Waste Management can harness
the neccessary resources and talent to keep your project on schedule and on budget. Both drivers and
laborers are fully trained and current with their Hazwoper certifications. You can have confidence that

the job’s safety is our utmost priority.

Specialized Trucking

To be economically feasible, large-scale construction and remediation projects often require the use of
specialized trucks. Our wide-ranging network of transportation specialists can quickly and affordably obtain
any type or quantity of transportation equipment, including end dumps, demolition trailers, and tandem and
pup trailers. We can seamlessly dovetail the importing of backfill with soil export and arrange for the soil

to be delivered and professionally applied in preparation for landscaping, paving or construction.

Rail Services

Waste Management provides rail services to customers with rail access and those in proximity
to a spur. Our service utilizes the nation’s vast rail network to provide affordable access directly to
sites that may be hundreds, or even thousands, of miles away.
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Beyond transportation services, rely on Waste Management's Sustainable Services
team to help you reduce, or even eliminate, by-products. In the process, we can
guide you to ways to streamline operations and drive bottom-line growth.

Our far-reaching solutions enable us to look at your resource use in a holistic
way and apply efficiencies learned in other industries to your specific situation.
We can evaluate every aspect of your business and recommend strategies for
operating more sustainably at every level of your operations.

For us, by-products are no longer something to get rid of — they are resources.
We're adept at finding value in the materials our customers are used to throwing
away. Give us a call and let’s discuss how we can help your business recover part
of that value.

For more information about
the transportation solutions
available in your area, contact
your Waste Management
Manufacturing & Industrial
sales representative at
1-800-963-4776 or

visit WMSolutions.com.

©2011 Waste Management, Inc.
WMMANUF-443A
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Christopher A. Lowe

South Hadley, Massachusetts 01075
413.544.1932
Clowe2@wm.com

Work Experience

Senior Industrial Account Manager
September 2010 -present: Waste Management, Inc.

Waste Management East Group industrial, special and hazardous waste sales for Connecticut and Eastern New York.
Responsible for pricing and coordinating approval into (6) Massachusetts, (1) New Hampshire, (3) New York Sub-Title D
Landfills for non-hazardous waste and hazardous waste disposal at CWM Chemical Waste Services Sub-Title C Landfill
located in New York.

Business Development, Estimator & Project Manager
2009- September 2010: McConnell Enterprises, Inc.

Provide estimating, project management and lead marketing effort for McConnell Enterprises, Inc. McConnell is a privately
owned demolition, environmental remediation and scrap metal recycling contractor located in Massachusetts. My focus has
been to market McConnell's services in the private sector, get invites for bid opportunities, network and establish open
communication with firms associated in the demolition / environmental & waste management markets and expand
geographic market sector and promote scrap steel processing & recycling. Through my efforts McConnell has been invited
and participated on Federal Environmental Procurement solicitations, Major & Private Petroleum Company RFQ'’s and
Consulting & Engineering Company demolition and remediation opportunities. These opportunities have included building
& structure demolition, asbestos & hazardous material surveys, contaminated soil excavation, T&D (hazardous & non-
hazardous waste), site restoration, clearing & grubbing, fuel supply pipe line decommissioning, shoring dewatering and
dredging.

Business Development Manager

2008-2009: MHF Logistical Solutions

MHF Logistical Solutions (MHF) was an asset based rail road logistics waste disposal transporter (company dissolved).
BDM sales efforts were focused on Major Accounts (Federal Service Contractors, Landfill Owners & Hazardous Waste
Disposal Facilities) on large scale event remediation projects and management of recurring waste streams. Waste
streams varied to included hazardous, radioactive and non-regulated.

Director of Business Development

2000-2008: Charter Environmental, Inc. & AmeriTech Environmental Services, Inc.

Provided business development and sales marketing for the environmental site services of Charter Environmental, Inc
(CEI) to include T&D of various regulated debris & soil wastes and environmental site restoration to municipal, state and
federal government agencies, as well as, environmental consultants, general contractors and waste disposal facilities.
Concentrated marketing and sales effort between CEI and AmeriTech Environmental Services, Inc (ATech) a division of
CEl. Diversified and expanded core business capability and market sector to include C&D, ACM, radiological debris, ash
(msw & coal) & municipal solid waste. Increased the geographic influence of service to include sites in New England &
New York. Servicing facilities located in New York, Ohio, Pennsylvania, Michigan, Tennessee, Texas, Utah and Province of
Quebec.

Work Experience
Since 1984

= 26 years experience in the Environmental Remediation field. My employment tenure has included Private Oil Company, State
Environmental Agency, Self-Employed Broker, Environmental Recycling Facility, Environmental Remediation Contractor, Hazardous
Waste Transporter and includes the positions listed above.

= Performed and marketed environmental services to the Federal & State Government, Property Owners, Major Oil Companies, Colleges
& Universities, Insurance Companies, Construction Managers, Abatement Contractors, Demolition Companies, Power Producing
Industry and Waste Management Industry.

= Environmental services that | have managed include UST closures, contaminated soil excavation, transportation & disposal of State
Regulated, RCRA, TSCA & Radioactive debris/soil waste, C&D debris (ACM & TCLP Lead) transportation & disposal, dredge sediment
management removal, transportation & disposal, demolition & debris separation/disposal projects, municipal solid waste (msw)
transportation, sludge and ash (msw & coal) transportation & disposal, building and structure demolition.



= My duties as Director of Business Development included: Time management between event and annuity opportunities, provide
detailed growth analysis to evaluate capital equipment purchases, maximize productivity of owned assets and establish relationships
with similar subcontractor providers. Optimize traditional vendor relationships to become client & service provider. Continuous effort
supporting the image as premier service provider.

Education
1980 — 1986
Norwich University
Bryant College
Worcester Sate College
Central New England College/Information Technology, Worcester, MA

. Bachelor's Degree - Manufacturing Technology Information

Additional Training
OSHA 40 hour

LPS trained



CONSTRUCTION/REMEDIAL SERVICES

Multi Phase Recovery

Also known as Total Fluid Extraction, this uses
a high vacuum system to remove
combinations of contaminated ground water,
separate-phase petroleum product, and
hydrocarbon vapor from the subsurface. It
removes contaminants from both above and
below the water table.

Soil Vapor Extraction/Air Sparging

Soil vapor extraction is often employed by PES
for treatment of contaminated soil. SVE
essentially removes contaminants from the
soil in vapor form by applying a vacuum
through a system of underground wells. Air
injection wells are often installed to increase
air flow and improve removal efficiency.

SVE alone cannot remove contaminants from
soil below the water table. Here the air
sparging process is included, which pumps air
into the saturated zone to push contaminants
above the water table where the SVE
extraction wells remove them.

Point of Entry Treatment Systems
PES staff can assist property owners with
water source evaluation as well as source
protection plans. We will provide sampling
and testing services in connection with home
purchases and development.

If groundwater contamination is identified,
carbon canister systems are often required at
the point of entry to the facility. Continuous
monitoring and change-outs are scheduled
and implemented to maintain proper water
quality.

Precision Environmental Services, Inc., a
New York State certified woman-owned
business enterprise established in 1991,
includes professionals, hydrogeologists, and
technicians providing environmental
investigation and contracting services. PES
personnel have completed numerous site
assessments, subsurface investigations, and
design/implementation of remedial
response projects.

KEY SERVICES

| Subsurface drilling and probing;
I Underground storage tank
management and closure;
I Phase |, Il and Il environmental
audits/assessments;
I Remedial corrective action design
and implementation;
| Construction dewatering and
soil/fluid transport and disposal;
| Indoor air quality testing and vapor
impact mitigation.
#
#
Main Office:
831 NYS Route 67 38A,
Ballston Spa, New York 12020
Tel: 518.885.4399

Central New York Office:
756 C.R. 21
Hannibal, New York 13074

Tel: 315.564.3222#

www.precisionenvironmentalny.com

=3

PRECISION
ENVIRONMENTAL SERVICES, INC.

e Consulting
e Assessment

e Remediation

1991 - 2011

~Certified Women-Owned Business Enterprise~



INVESTIGATIVE SERVICES

Site Assessment

Utilizes "due diligence" environmental
guidelines to identify environmental concerns
which could pose a potential liability for the
Property.

Subsurface Investigation

If a site is known to contain environmental

contamination or requires further

investigation, a Phase Il assessment is

conducted. This entails any of the following:

e Excavate test pits

o Install soil borings using direct-push
Geoprobe?®, fitted with a soil sampler

o Install groundwater monitoring wells using
Geoprobe or a hollow-stem auger drill rig

e Monitor and field screen the soil with field
instrumentation

e Maintain monitoring well or soil program to

analyze for constituents of concern

Ground penetrating radar survey. .

e

PES equipment includes geoprobes and
excavation equipment configured to allow
for rough terrain and/or limited access.

INVESTIGATIVE SERVICES

Groundwater Investigation

Groundwater monitoring wells can be
installed as part of the subsurface
investigation in order to assess groundwater
quality. This is accomplished using a
conventional hollow-stem auger drill rig or
our Bobcat mg_lﬂ\ted Gfeoprobe.

Groundwater sampling and reporting is
then provided to further assess
environmental impacts.

Soil Vapor Intrusion

Soil vapor, contaminated by leaking
petroleum products or hazardous
substances, has become a serious concern.
The vapor can enter a building through
cracks or perforations in slabs or walls.

Only when thorough analysis of building
operations and systems is completed,
above-slab and sub-slab air sampling is
done. Corrective action can be as simple as
wind driven negative air ventilation or large
scale power ventilation.

CONSTRUCTION/REMEDIAL SERVICES

Underground Storage Tanks

Due to the inherent risk of contaminant
release, buried storage tanks and piping are
potential significant liability. PES technical
staff have successfully completed hundreds of
UST removals and associated remediation
projects, such as:

e Sampling and monitoring;
Tank removal;
Closure reports;
Mass soil excavation and disposal;

~ e Associated construction dewatering.
T i e R

Groundwater Treatment
Groundwater extraction and treatment is not
just removal of contaminants, it provides
containment of contaminated ground water
to prevent migration. Typical alternatives
include:

e Conventional pump and treat

e Total Fluid (Multi Phase) Extraction

e Air stripper tray and packed Towers

e Granular Activated Carbon Treatment

e Advanced Oxidation

e Chemical Augmentation

e Free product Recovery



STEPHEN M. PHELPS

PROFESSIONAL PROFILE

Mr. Phelps is manager of operations with Precision Environmental Services, Inc.
His current duties are to plan, direct and oversee the day to day operations of the
organization. This includes technical field staff as well as project management and
professional staff for the environmental department. He is responsible for ensuring and
improving the performance, productivity, efficiency and profitability of organizational
operations through the provision of effective methods and strategies. He is a direct
liaison with principles and top managers to assist in the development, implementation
and management of strategic operational plans.

Mr. Phelps also serves as senior project manager as intramural or project
specific needs dictate. He possess greater than ten years of experience in the field. He
is capable of managing all facets of environmental projects including coordinating with
clients and regulatory officials, cost estimating, budget analysis, scheduling of personnel,
equipment allocation, contract management with subcontractors, health and safety
aspects, and overall project coordination to ensure work is completed in a
comprehensive, efficient and timely manner. Mr. Phelps has managed numerous
projects from inception to completion for work assignments ranging from several
thousand to several million dollars. He oversees and performs environmental
investigations including oversight of drilling activities and groundwater monitoring well
installations, management of soil vapor intrusion studies, soil gas surveys, and indoor air
assessments in accordance with the latest regulatory guidelines. He also has
experience in the field of environmental remediation. He facilitates remedial design
efforts and directs operation and maintenance for various remedial technologies.
Additionally he performs field and laboratory data interpretation for site assessment,
generates technical regulatory reports to document site conditions, potential threats to
sensitive receptors, and recommendations for the mitigation of petroleum, hazardous
wastes, or other substances.

EMPLOYMENT HISTORY

2004-Present, Operations Manager/Senior Project Manager, Precision
Environmental Services, Inc., Ballston Spa, NY
o Coordinate, manage and monitor the workings of technical field staff, project
management and professional staff
Improve processes and policies in support of organizational goals
Formulate and implement organizational policies and procedures to maximize
output
Organize, recruitment and placement of required staff
Establish work schedules
Supervise staff, monitor and evaluate performance
Provide consultation and senior project management duties for both private and
public sector environmental projects to identify and assess contaminant
exposure, migration and mitigation
o Perform subsurface investigations and remedial actions that include oversight of
field work and the interpretation of collected data



Stephen M. Phelps
Biographical Summary Page 2 of 2

2001-2004, Environmental Scientist 2, The Tyree Organization, Ltd., Latham, NY

Supervised and participated in the successful completion of numerous
environmental projects in a timely and efficient manner

Conducted soil, groundwater and air sampling in conformance with standard
regulatory guidelines to assess impact levels, exposure pathways and the
degradation of contaminants

Performed operation and maintenance on various remedial systems including
groundwater pump and treat, high vacuum extraction, and air sparge and soil
vapor extraction systems

2000-2001, Project Manager/Environmental Field Technician, Hillmann
Environmental Group, Chatham, NY

Performed environmental site assessments including site reconnaissance, record
review, interviews and a compilation of site data to determine past and present
land use and potential environmental threats

Provided project monitoring for large and small asbestos abatement projects to
identify and limit human exposure and document adherence to regulatory
guidelines

Developed skills necessary to implement work in accordance with environmental
laws and regulations and execute specialized training in the field

EDUCATION/AFFILIATIONS

B.A., Environmental Science, State University of New York, Plattsburgh, 1999
OSHA 40-Hour Hazardous Materials and Site Investigations Training Course
Annual OSHA 8-hour refresher

OSHA 10-Hour Construction Training

Railroad Worker Safety Training

Confined Space Entry Training

Certified CPR and First Aid

PRECISION

ENVIRONMENTAL SERVICES, INC.
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SITE CHARACTERIZATION SERVICES

Tetra Tech GEO provides clients with “best in class” professional Site

services to link site investigation and analysis with engineering Characterization
and design to ensure that potential and existing environmental Services Provided
liabilities are characterized and remediated in the most technically by Tetra Tech GEO:

efficient and cost-effective manner.

» Site Investigation. Our site characterization services *  Soil, air, and groundwater
meet the needs of the business and real estate communities iEtEat
by applying nearly 40 years of practical experience gained at e Permitting assistance

Comprehensive Environmental Response, Compensation, and

*  Hydrogeologic studies
Liability Act (CERCLA), Resource Conservation and Recovery

Act (RCRA), and state-lead projects. Tetra Tech GEO has *  GIS models and graphics
completed more than 6,000 Phase | and Phase Il environmental *  LNAPL recovery
site assessments and National Environmental Policy Act (NEPA) « Treatability studies

assessments for raw land and industrial and Brownfield sites. o )
e Tidal influence studies
* Soil and Groundwater Investigation. Our technical * Aquifer resource evaluation
non-aqueous phase liquid (DNAPL/LNAPL) characterization,

. . . . *  Pneumatic fracturing
radiological contaminant assessments, and polychlorinated

biphenyls (PCB) specialty analyses. In addition, our experience * Groundwater/surface-water

. L . interaction

includes fractured rock characterization, natural attenuation feractio

evaluation, potable water resource assessments, dose and *  Bedrock coring

facility reconstruction, and forensic geology. «  Discrete-interval packer testing

. . . * Interconnectivity testin
¢ Innovation. Tetra Tech GEO is a leader in the use of Y §

innovative approaches to streamline site characterization *  Air sampling and exposure
activities by applying in-the-field data analysis and decision dsSEEl

making (the Triad approach) to site work to identify *  Radionuclides investigations
contaminant sources, using passive diffusion bag (PDB) »  Database/GIS model integration

samplers in water and completing feasibility studies for

. . . . *  Human health exposure assessments
biological and natural attenuation solutions. P

e Forensic site reconstruction

* Publications/Guidance Documents. Tetra Tech GEO staff *  Expert witness testimony
includes recognized experts in the field of site characterization

*  Third-part ight
and groundwater remediation who have authored dozens of erparty overslg

U.S. Environmental Protection Agency (EPA) publications and { U"dergro.und storage tank
guidance documents on subjects including DNAPL evaluation, remediation
capture zone analysis, multi-phase extraction processes, and Water resource assessments

pump and treat optimization.

) TETRATECH GEO // (703) 444.7000 // FAX:(703) 444.1685 // WWW.TETRATECHGEO.COM
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Tetra Tech GEO has significant experience in compliance and
permitting for all types of facilities. Our staff of scientists and
engineers assist clients in preparing multimedia environmental
permits and associated documentation—from the development
of the application to the final negotiation of permit conditions.
Project highlights include:

* Underground injection control (UIC) permitting. Since
the 1980s, Tetra Tech GEO has assisted numerous clients in
UIC permitting, performing flow and transport modeling to
demonstrate no-migration, waste containment, and protection
of underground sources of drinking water. Clients we have
assisted include: DuPont, BASF, Monsanto, Texaco, and
Occidental Petroleum, as well as municipalities for which
underground injection of treated wastewater is being used as
a disposal method. In addition, we have expertise in Carbon
Capture and Storage (CCS) permitting.

* Landfill permit compliance. Tetra Tech GEO has extensive
experience working at municipal solid waste landfills providing
permit and permit modification assistance. This includes
performing Groundwater Impact Assessments, developed
monitoring plans, and delineating Management Zones in
compliance of regulatory requirements. Our clients include
Waste Management, the City of Ann Arbor, and Beazer.

*  Water use and discharge permitting. We have extensive
experience in surface water discharge permitting at both
the federal (NPDES) and state level, helping clients obtain
groundwater discharge, water appropriation, and use permits.
Tetra Tech GEO technical activities have included: the design
of treatment and water systems, collection/analysis of field
data, completion of applications, meeting with/testifying before
regulatory agencies, and participating in public meetings.

TETRA TECH GEO (703) 444.7000 FAX: (703) 444.1685 WWW.TETRATECHGEO.COM
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Tetra Tech GEO selects and implements the most appropriate
remedial technologies based on the contaminants of concern,

site characteristics, and client objectives. Our design capabilities
are enhanced by our experience with groundwater modeling,
biochemistry, and geochemistry. We routinely compare the costs
and benefits of traditional technologies (e.g., pump and treat) with
new and innovative technologies and have the expertise to design
and implement the best option.

Examples of innovative remedial technologies successfully
implemented by Tetra Tech GEO include:

e Connersville, Indiana. Tetra Tech GEO designed,
implemented, and monitors a large scale biobarrier to cost-
effectively treat TCE migrating from a source area. The
biobarrier is over 1,000 feet long and was created through
injection of emulsified vegetable oil and inoculation of an
appropriate microbial culture. The biobarrier is part of an
overall strategy for site remediation addressing soils, source-
area groundwater, and groundwater plume.

e Central New Jersey. Tetra Tech GEO designed, installed,
and operates an aerobic bioreactor that uses injected water
and air to enhance bioremediation of contaminant sources in
a landfill. This remedy is coupled with groundwater extraction
that provides hydraulic capture during source area remediation.
Injecting the extracted water into the bioreactor reduces
disposal/treatment costs while treating the source area.

* Colorado. Tetra Tech GEO designed, implemented, and
monitors in-situ biogeochemical stabilization to address PAHs
in saturated soils at a former wood-treating facility. The
technology takes advantage of the relative immobility of PAHs
and enhances in-place stabilization, mitigating migration and
potential exposure.

TETRA TECH GEO (703) 444.7000 FAX: (703) 444.1685 WWW.TETRATECHGEO.COM
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DNAPL CHARACTERIZATION
AND REMEDIATION

Tetra Tech GEO has more than 27 years of experience in
characterizing and remediating DNAPL sites. Our staff is
recognized as the technical experts who have “written the book”
on DNAPL (i.e., authors of over 10 USEPA guidance documents,
including the publication DNAPL Site Evaluation). In addition,
Tetra Tech GEO staff have taught DNAPL classes in all ten
USEPA Regions and to the U.S. Navy as part of the Remediation
Innovative Technology Seminar (RITS) series.

* Site Characterization. Tetra Tech GEO implements a proven
investigative approach to DNAPL site investigations using
tools ranging from direct-push technology to multiple cased
wells with multiple ports. Our approach leads to collecting
information cost-effectively for source control/removal and
evaluating monitored natural attenuation remediation.

* Remediation. Our firm has extensive experience with
remedial technologies for sites impacted by DNAPL. We use a
“tool-box” approach, fitting the technology to site conditions.
Technologies we use include pump and treat, DNAPL
extraction enhanced by barrier walls, in-situ chemical oxidation,
surfactant flushing, and thermally-enhanced extraction.

* DNAPL research efforts. Tetra Tech GEO supports the
Technology Assessment Branch/OSRTI/OSWER USEPA on
DNAPL issues, having conducted Remediation Site Evaluations
and Independent Design Reviews at numerous sites.

* Short Courses. Tetra Tech GEO has presented seminars
regarding DNAPL site investigation and remediation to each of
the ten USEPA Regions, more than ten US Navy installations
across the country, and to private companies and universities.

* Internet Seminars. Tetra Tech GEO is routinely asked to
prepare and present internet seminars on advanced topics.
Many of these short courses have been sponsored by USEPA as
part of the CLU-IN series of seminars and have been attended
by hundreds of participants.

) TETRATECH GEO // (703) 444.7000 // FAX:(703) 444.1685 // WWW.TETRATECHGEO.COM
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DNAPL Services
Provided by Tetra
Tech GEO:

e Site characterization of source area
and downgradient dissolved plume

Multiphase flow modeling

*  Geochemistry and biogeochemistry
interpretation

*  Database/GIS integration
* Data visualization

*  Expert witness testimony
* Training & peer review

*  DNAPL source zone & plume
remediation

*  Long-term monitoring

*  Regulatory negotiations
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INDUSTRIAL HYGIENE AND IN-
BUILDING SERVICES

Tetra Tech GEO provides professional environmental, industrial
hygiene and engineering services to developers, real estate
owners, and tenants to successfully resolve heath and safety
concerns related to property activities. We put the expertise

and experience of our health and safety professionals to work

to ensure that environmental conditions are properly recognized
and assessed. For industrial workers and building occupants, we
identify health and safety hazards, exposure pathways, levels of risk,
and appropriate control measures. For environmental hazards, we
identify contaiminants of conern, determine mobility and fate, and
evaluate existing and predicted environments.

Our experience with in-building services includes:

* Indoor Air/Subsurface Vapor Intrusion Concerns.
Tetra Tech GEO has conducted a wide variety of services for
building owners and lessees that have resolved vapor intrusion,
odor, biological, and indoor air quality concerns in a cost and
time-effective manner.

* Fuel System Design and Remediation. Fuel releases
from emergency generator or heating systems can result in
in-building contamination and environmental impacts. Indoor
releases can result in building vacancies, health damage claims
and fire code violations. Tetra Tech GEO is highly experienced
in providing an immediate response to deal with health and
safety issues and clean up environmental impairment

* Building Water Supply System Remediation. Unhealthy
water quality is a concern to building owners and occupants
especially buildings with lead piping, and a private water supply
source. Tetra Tech GEO engineers and industrial hygienists
have the practical experience needed to quickly resolve
health and safety issues. Our responsive approach and unique
solutions have saved our clients both time and cost in dealing
with building and employee related heath and safety concerns.

) TETRATECH GEO // (703) 444.7000 // FAX:(703) 444.1685 // WWW.TETRATECHGEO.COM
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In-Building and
Industrial Hygiene
Services Provided
by Tetra Tech GEO:

Building condition surveys
Indoor air quality investigation

Mold, asbestos, lead-based paint, and
radon investigation and abatement

Subsurface vapor intrusion studies
and turnkey remediation

Building water supply testing and
analysis

Design and installation of water
quality remedial systems.

Hazard assessment

OSHA compliance assistance
Worker exposure monitoring

Sick building syndrome evaluations
Noise surveys

Fuel system release investigation
and remediation

Fuel system design and installation

SPCC plan preparation and
certification

Expert witness testimony

Training
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SITE ASSESSMENT SERVICES

Tetra Tech GEO prepares Phase | and Phase |l Environmental
Site Assessments (ESAs) in accordance with procedures defined
by the 2005 ASTM International Standard E 1527-05, the U.S.

Environmental Protection Agency’s (EPA’s) All Appropriate Inquiry

(AAIl) guidance, and local and state guidance.

Our experience in Phase | and Phase Il ESAs is extensive, ranging
from single-parcel assessments of undeveloped land to multi-
parcel developed properties that support a variety of retail,
commercial, or manufacturing operations. VWe have conducted
hundreds of ESAs across the country. Clients include: residential
and commercial developers, school districts, lending institutions,
and industrial clients.

Our support services include:

* Phase l/ll/lIl programs

* Regulatory compliance

* Asbestos and lead paint surveys

* Vapor intrusion evaluations

* School site preliminary environmental assessments
* Liability assessments

Tetra Tech GEO is routinely involved in redevelopment projects
with our residential and commercial clients and has extensive
experience with Brownfields projects. Often, we prepare quick-
turnaround Phase | and Phase Il ESAs to assess the property

in terms of potential on-site sources of contamination, as well

as impacts from off-site sources. It is not uncommon to find
contamination beneath properties that originated from an off-
site source (such as large groundwater plumes that migrate long
distances beneath otherwise “clean” properties). In these cases,
Tetra Tech GEO works with regulatory agencies to obtain letters
to confirm that contamination originated from an off-site source;

-
«

these letters help ease environmental concerns related to the real

estate transaction.

) TETRATECH GEO // (703) 444.7000 // FAX:(703) 444.1685 // WWW.TETRATECHGEO.COM
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Site Assessment
Services Provided
by Tetra Tech GEO:

Phase | ESAs

Phase Il ESAs — including collection
and analysis of soil, groundwater,
and soil vapor samples

Preliminary environmental
assessments (PEAs)

Vapor intrusion assessments

Design and installation of sub-slab
vapor barriers and venting systems

Underground storage tank removal
and closure

Soil excavation and disposal
Human health risk assessments
Asbestos surveys

Lead paint surveys

Agency negotiation support
Soil management plans

Public participation notices
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Tetra Tech GEO provides water resources engineering services for
a variety of domestic and international clients:

*  Water supply evaluation. For both government and
private clients, Tetra Tech GEO uses hydrogeological tools
and techniques to determine groundwater supply potential
in diverse environments. For example, we evaluated and
provided positive input to a mining company on the potential
of developing a water supply in the Atacama Desert in
Chile—known as “the driest place on earth”. The tools we
employ include literature reviews, fracture trace analysis,
lithologic/geophysical logging, aquifer testing, GIS overlays, and
groundwater modeling.

* Development of local water supplies. Tetra Tech GEO is
responsible for locating, drilling wells, permitting, and verifying
the viability of water supplies for over 75 subdivisions in the
Piedmont of Northern Virginia. Our firm routinely develops
water supplies in other complex geological settings.

* Water use permitting. Tetra Tech GEO’s scientists and
engineers conduct technical and administrative work to obtain
permits to develop/operate water supplies. Our experience
ranges from permitting domestic water supplies to a 30 mgd
public water supply wellfield.

* Litigation support. For water supply disputes, Tetra Tech
GEO provides technical support and expert testimony.We
have successfully defended our findings for cases involving
water rights, impact assessments, water use restrictions, and
permitting issues. We work with counsel for water suppliers,
agriculture, private industry, and regulatory agencies.

* Wellfield operations support. Tetra Tech GEO experience
includes developing wellfield operations plans for municipalities
and private industry. These plans describe optimal sequencing
of wells, routine maintenance, monitoring, and reporting. We
have also developed water conservation plans.

TETRA TECH GEO (703) 444.7000 FAX: (703) 444.1685 WWW.TETRATECHGEO.COM
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Mr. Tallon is a project manager with 15 years experience in hydrogeologic
investigations, hazardous waste disposal programs, and Phase 1 Environmental
Site Assessments at industrial facilities and communication tower siting
locations in the United States, and Canada.

He has extensive experience conducting data collection activities in support of
RI/FS and monitoring of groundwater remedies at a large former manufacturing
facilities. His activities include: hydrogeologic data interpretation and analyses
for RI reports; preparing reports and work plans for submittal to regulatory
agencies; preparing project Health and Safety Plans; preparing project Integrated
Contingency Plans, conducting groundwater and surface water level monitoring;
groundwater, surface water, DNAPL, soil, and rock sampling for chemical
analyses; pumping tests; and oversight of monitoring well and multi-level
monitoring device installations in bedrock and unconsolidated deposits. He has
experience with various groundwater sampling methods including low-flow,
bailer, and various types of pumps.

Mr. Tallon manages hazardous waste management activities in compliance with
RCRA and TSCA at former manufacturing sites and inactive landfills, including
hazardous waste shipments, inspections, record keeping, training, and reporting.

He manages waste water treatment and remedial operations and is responsible
for treatment system compliance at former manufacturing sites.

He has completed soil vapor intrusion investigations in accordance with the New
York State Department of Health (NYSDOH) Soil Vapor Intrusion Guidance
and performs soil vapor, sub-slab vapor, indoor air, and outdoor air sampling
using Summa canisters. He is familiar with NYSDOH air guideline values.

PREVIOUS WORK HISTORY
Dames & Moore, Latham, New York, (1996-1999), Environmental Technician,

Specialized Environmental Wilton, New York, (1996)

Environmental Technician
SSB Environmental, Albany, New York, (1995-1996), Field Technician

Monitoring,

Christopher D. Tallon

Senior Project Scientist

Education:

B.A., Environmental Science,
State University of NY at
Plattsburgh, 1994

Registrations/Certifications:

40 Hour OSHA Hazardous
Waste Operations Training and
8 Hour Refresher

8 Hour OSHA Supervisor
Training

Confined Space Entry and
Rescue

American Red Cross Advanced
First Aid, Adult CPR

Respirator Fit Test and
Protection Training

Certified Fork-Lift Truck
Operator

Lock Out/Tag Out Certified
Basic Water Rescue Training
Bloodborne Pathogens Training

Fire Extinguisher/Hot Work
Training

Advanced Hazardous Waste
Management Training

Hazardous Materials
Transportation Training

Hazardous Waste in New York
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Office:
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1.0. INTRODUCTION AND ORGANIZATIONAL STRUCTURE

“Working together to protect our environment and improve our health”
Pace Analytical Services Inc. - Mission Statement

1.1. Introduction to PASI

1.1.1. Pace Analytical Services, Inc. (PASI) is a privately held, full-service analytical testing firm
operating a nationwide system of laboratories. PASI offers extensive services beyond standard
analytical testing, including: bioassay for aquatic toxicity, air toxics, industrial hygiene testing,
explosives, dioxins and coplanar PCB’s by high resolution mass spectroscopy , radiochemical analyses,
product testing, pharmaceutical testing, field services and mobile laboratory capabilities. PASI has
implemented a consistent Quality System in each of its laboratories and service centers. In addition, the
company utilizes an advanced data management system that is highly efficient and allows for flexible
data reporting. Together, these systems ensure data reliability and superior on-time performance. This
document defines the Quality System and QA/QC protocols.

1.1.2. Our goal is to combine our expertise in laboratory operations with customized solutions to meet
the specific needs of our customers.

1.2. Statement of Purpose

1.2.1. To meet the business needs of our customers for high quality, cost-effective analytical
measurements and services.

1.3. Quality Policy Statement and Goals of the Quality System

1.3.1. PASI management is committed to maintaining the highest possible standard of service for
our customers by following a documented quality system. The overall objective of this quality
system is to provide reliable data of known quality through adherence to rigorous quality assurance
policies and quality control procedures as documented in this Quality Assurance Manual.

1.3.2. All personnel within the PASI network are required to be familiar with all facets of the
quality system relevant to their position and implement these policies and procedures in their daily
work. This daily focus on quality is applied with initial project planning, continued through all field
and laboratory activities, and is ultimately included in the final report generation.

1.3.3. PASI management demonstrates its commitment to quality by providing the resources,
including facilities, equipment, and personnel to ensure the adherence to these documented policies
and procedures and to promote the continuous improvement of the quality system. All PASI
personnel must comply with all current applicable state, federal, and industry standards, and are
required to perform all tests in accordance with stated methods and customer requirements.

1.4. Core Values

1.4.1. Integrity- Pace personnel are required to abide by the PASI Code of Ethics and all Pace
employees must go through Data Integrity/Ethics training upon initial orientation and as an annual
refresher.
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1.4.2. Value Employees- Pace management views employees as our most important asset and
communicates to them the relevance and importance of their activities within their job functions and
how they contribute to the achievement of the objectives of the quality management system.

1.4.3. Know Our Customers- Pace makes every effort to know our customers and address their
sampling and analytical needs. More information on this item can be found in section 2.0.

1.4.4. Honor Commitments- Pace labs focus on making solid commitments with regards to
quality, capacity, and agreed upon turnaround time to our customers.

1.4.5. Flexible Response To Demand- Pace labs are equipped with both the material and personnel
resources to enable them to be responsive to the demands of customers when situations or projects
need change.

1.4.6. Pursue Opportunities- Pace is committed to pursuing opportunities for the growth of the
company by constantly exploring markets and areas where we can expand.

1.4.7. Continuously Improve- Pace has committed much time and effort into establishing a
continuous improvement program where company personnel meet on a regular basis to share ideas
in cost reduction, production improvement and standardization in order to develop best practices.
This information, as well as company financial and production metrics, are tracked, evaluated, and
shared with each Pace facility.

1.5. Code of Ethics
1.5.1. PASI’s fundamental ethical principles are as follows:

1.5.1.1. Each PASI employee is responsible for the propriety and consequences of his or her
actions;

1.5.1.2. Each PASI employee must conduct all aspects of Company business in an ethical and
strictly legal manner, and must obey the laws of the United States and of all localities, states and
nations where PASI does business or seeks to do business;

1.5.1.3. Each PASI employee must reflect the highest standards of honesty, integrity and fairness
on behalf of the Company with customers, suppliers, the public, and one another.

1.5.1.4. Each PASI employee must recognize and understand that our daily activities in
environmental laboratories affect public health as well as the environment and that
environmental laboratory analysts are a critical part of the system society depends upon to
improve and guard our natural resources:

1.5.2. Strict adherence by each PASI employee to this Code of Ethics and to the Standards of
Conduct is essential to the continued vitality of PASI and to continue the pursuit of our common
mission to protect our environment and improve our health.

1.5.3. Failure to comply with the Code of Ethics and Standards of Conduct will result in
disciplinary action up to and including termination and referral for civil or criminal prosecution
where appropriate. An employee will be notified of an infraction and given an opportunity to
explain, as prescribed under current disciplinary procedures.

1.5.4. Any Pace employee can contact corporate management to report an ethical concern by calling
the anonymous hotline at 612-607-6431.
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1.6. Standards of Conduct

1.6.1. Data Integrity

1.6.1.1. The accuracy and integrity of the analytical results and its supporting documentation
produced at PASI are the cornerstones of the company. Lack of data integrity is an assault on our
most basic values putting PASI and its employees at grave financial and legal risk and will not be
tolerated. Therefore, employees are to accurately prepare and maintain all technical records,
scientific notebooks, calculations, and databases. Employees are prohibited from making false
entries or misrepresentations of data for any reason.

1.6.1.2. Managerial staff must make every effort to ensure that personnel are free from any undue
pressures that may affect the quality or integrity of their work including commercial, financial, over-
scheduling, and working condition pressures.

1.6.2. Confidentiality
1.6.2.1. PASI employees must not use or disclose confidential or proprietary information except
when in connection with their duties at PASI. This is effective over the course of employment and
for an additional period of two years thereafter.

1.6.2.2. Confidential or proprietary information, belonging to either PASI and/or its customers,
includes but is not limited to test results, trade secrets, research and development matters,
procedures, methods, processes and standards, company-specific techniques and equipment,
marketing and customer information, inventions, materials composition, etc.

1.6.3. Conflict of Interest

1.6.3.1. PASI employees must avoid situations that might involve a conflict of interest or could
appear questionable to others. The employee must be careful in two general areas:

1.6.3.1.1. Participation in activities that conflict or appear to conflict with the employees’
PASI responsibilities.
1.6.3.1.2. Offering or accepting anything that might influence the recipient or cause another

person to believe that the recipient may be influenced to behave or in a different manner
than he would normally. This includes bribes, gifts, kickbacks, or illegal payments.

1.6.3.2. Employees are not to engage in outside business or economic activity relating to a sale or
purchase by the Company. Other problematic activities include service on the Board of Directors of
a competing or supplier company, significant ownership in a competing or supplier company,
employment for a competing or supplier company, or participation in any outside business during
the employee’s work hours.

1.6.4. Compliance
1.6.4.1. All employees are required to read, understand, and comply with the various components of
the standards listed in this document. As confirmation that they understand their responsibility, each
employee is required to sign an acknowledgment form annually that then becomes part of the
employee’s permanent record. Employees will be held accountable for complying with the Quality
Systems as summarized in the Quality Assurance Manual.

1.7. Laboratory Organization

1.7.1. The PASI Corporate Office centralizes company-wide accounting, business development,
financial management, human resources development, information systems, marketing, quality,
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safety, and training activities. PASI’s Director of Quality is responsible for assisting the
development, implementation and monitoring of quality programs for the company. See Attachment
1IB for the Corporate Organizational structure.

1.7.2. Each laboratory within the system operates with local management, but all labs share
common systems and receive support from the Corporate Office.

1.7.3. A Senior General Manager (SGM) oversees all laboratories and service centers in their assigned
region. Each laboratory or facility in the company is then directly managed by an SGM, a General
Manager (GM), an Assistant General Manager (AGM), or an Operations Manager (OM). Quality
Managers (QM) or Senior Quality Managers (SQM) at each laboratory report directly to the highest
level of local laboratory management, however named, that routinely makes day-to-day decisions
regarding that facility’s operations. The QMs and SQMs will also receive guidance and direction from
the corporate Director of Quality.

1.7.4. The SGM, GM, AGM or OM, or equivalent functionality in each facility, bears the
responsibility for the laboratory operations and serves as the final, local authority in all matters. In the
absence of these managers, the SQM/QM serves as the next in command. He or she assumes the
responsibilities of the manager, however named, until the manager is available to resume the duties of
their position. In the absence of both the manager and the SQM/QM, management responsibility of the
laboratory is passed to the Technical Director, provided such a position is identified, and then to the
most senior department manager until the return of the lab manager or SQM/QM. The most senior
department manager in charge may include the Client Services Manager or the Administrative Business
Manager at the discretion of the SGM/GM/AGM/OM.

1.7.5. A Technical Director who is absent for a period of time exceeding 15 consecutive calendar
days shall designate another full-time staff member meeting the qualifications of the technical
director to temporarily perform this function. The laboratory SGM/GM/AGM/OM or SQM/QM has
the authority to make this designation in the event the existing Technical Director is unable to do so.
If this absence exceeds 35 consecutive calendar days, the primary accrediting authority shall be
notified in writing.

1.7.6. The SQM/QM has the responsibility and authority to ensure the Quality System is implemented
and followed at all times. In circumstances where a laboratory is not meeting the established level of
quality or following the policies set forth in this Quality Assurance Manual, the SQM/QM has the
authority to halt laboratory operations should he or she deem such an action necessary. The SQM/QM
will immediately communicate the halting of operations to the SGM/GM/AGM/OM and keep them
posted on the progress of corrective actions. In the event the SGM/GM/AGM/OM and the SQM/QM
are not in agreement as to the need for the suspension, the Chief Operating Officer and Director of
Quality will be called in to mediate the situation.

1.7.7. The technical staff of the laboratory is generally organized into the following functional groups:

Organic Sample Preparation
Wet Chemistry Analysis
Metals Analysis

Volatiles Analysis
Semi-volatiles Analysis
Radiochemical Analysis
Microbiology
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1.7.8.

PASI -

Appropriate support groups are present in each laboratory. The actual organizational structure for
New York is listed in Attachment ITA. In the event of a change in SGM/GM/AGM/OM,

SQM/QM, or any Technical Director, the laboratory will notify its accrediting authorities and revise the
organizational chart in the Quality Assurance Manual (QAM) within 30 days. For changes in
Department Managers or Supervisors or other laboratory personnel, no notifications will be sent to the
laboratory’s accrediting agencies; changes to the organizational chart will be updated during or prior to
the annual review process. Changes or additions in these key personnel will also be noted by additional
signatures on the QAM, as applicable. In any case, the QAM will remain in effect until the next
scheduled revision.

1.8. Laboratory Job Descriptions

1.8.1.

Senior General Manager

Oversees all functions of all the operations within their designated region;
Oversees the development of local GMs/AGMs/OMs within their designated region;
Oversees and authorizes personnel development including staffing, recruiting, training,

workload scheduling, employee retention and motivation;

Oversees the preparation of budgets and staffing plans for all operations within their

designated region;

1.8.2.

Ensures compliance with all applicable state, federal and industry standards;
Works closely with Regional Sales Management.

General Manager

Oversees all functions of their assigned operations;
Authorizes personnel development including staffing, recruiting, training, workload

scheduling, employee retention and motivation;

1.8.3.

Prepares budgets and staffing plans;
Monitors the Quality Systems of the laboratory and advises the SQM/QM accordingly;
Ensures compliance with all applicable state, federal and industry standards.

Assistant General Manager / Operations Manager

In the absence of the SGM/GM, performs all duties as listed above for the SGM or GM;
Oversees the daily production and quality activities of all departments;

Manages all departments and works with staff to ensure department objectives are met;
Works with all departments to ensure capacity and customer expectations are accurately

understood and met;

1.8.4.

Works with SGM/GM to prepare appropriate budget and staffing plans for all departments;
Responsible for prioritizing personnel and production activities within all departments;
Performs formal and informal performance reviews of departmental staff.

Senior Quality Manager

Provides quality oversight for multiple laboratories where there is not a local quality manager

or for labs where there are multiple and separately distinct quality systems in the same facility;
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e Responsible for implementing, maintaining and improving the quality system while
functioning independently from laboratory operations. Reports directly to the highest level of
local laboratory facility management, however named, that routinely makes day-to-day decisions
regarding laboratory operations, but receives direction and assistance from the Corporate
Director of Quality;

e Ensures that communication takes place at all levels within the lab regarding the effectiveness
of the quality system and that all personnel understand their contributions to the quality system,;
e Monitors Quality Assurance/Quality Control activities to ensure that the laboratory achieves
established standards of quality (as set forth by the Corporate Quality office). The Quality
Manager is responsible for reporting the lab’s level of compliance to these standards to the
Corporate Director of Quality on a quarterly basis;

e Maintains records of quality control data and evaluates data quality;

e Conducts periodic internal audits and coordinates external audits performed by regulatory
agencies or customer representatives;

e Reviews and maintains records of proficiency testing results;

e Maintains the document control system;

e Assists in development and implementation of appropriate training programs;

e Provides technical support to laboratory operations regarding methodology and project
QA/QC requirements;

e Maintains certifications from federal and state programs;

e Ensures compliance with all applicable state, federal and industry standards;

e Maintains the laboratory training records, including those in the Learning Management
System (LMS), and evaluates the effectiveness of training;

e Monitors correctives actions;

e Maintains the currency of the Quality Manual.

1.8.5. Quality Manager

e Responsible for implementing, maintaining and improving the quality system while
functioning independently from laboratory operations. Reports directly to the highest level of
local laboratory facility management, however named, that routinely makes day-to-day decisions
regarding laboratory operations, but receives direction and assistance from the Corporate
Director of Quality. They may also report to a Senior Quality Manager within the same facility;
e Ensures that communication takes place at all levels within the lab regarding the effectiveness
of the quality system and that all personnel understand their contributions to the quality system;
e Monitors Quality Assurance/Quality Control activities to ensure that the laboratory achieves
established standards of quality (as set forth by the Corporate Quality office). The Quality
Manager is responsible for reporting the lab’s level of compliance to these standards to the
Corporate Director of Quality on a quarterly basis;

e Maintains records of quality control data and evaluates data quality;

e Conducts periodic internal audits and coordinates external audits performed by regulatory
agencies or customer representatives;

e Reviews and maintains records of proficiency testing results;

e Maintains the document control system;

e Assists in development and implementation of appropriate training programs;
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e Provides technical support to laboratory operations regarding methodology and project
QA/QC requirements;

e Maintains certifications from federal and state programs;

e Ensures compliance with all applicable state, federal and industry standards;

e Maintains the laboratory training records, including those in the Learning Management
System (LMS), and evaluates the effectiveness of training;

e Monitors correctives actions;

e Maintains the currency of the Quality Manual.

1.8.6. Quality Analyst

o Assists the SQM/QM in the performance of quality department responsibilities as delegated by
the SQM/QM;

e Assists in monitoring QA/QC data;

e Assists in internal audits;

e Assists in maintaining training records;

e Assists in maintaining the document control system;

1.8.7. Technical Director

e Monitors the standards of performance in quality assurance and quality control data;

e Monitors the validity of analyses performed and data generated,;

e Reviews tenders, contracts and QAPPs to ensure the laboratory can meet the data quality
objectives for any given project;

e Serves as the manager of the laboratory in the absence of the SGM/GM/AGM/OM and
SQM/QM;

e Provides technical guidance in the review, development, and validation of new
methodologies.

1.8.8. Administrative Business Manager

Responsible for financial and administrative management for the entire facility;

Provides input relative to tactical and strategic planning activities;

Organizes financial information so that the facility is run as a fiscally responsible business;
Works with staff to confirm that appropriate processes are put in place to track revenues and
expenses;

e Provide ongoing financial information to the SGM/GM/AGM/OM and the management team
so they can better manage their business;

e Utilizes historical information and trends to accurately forecast future financial positions;

e Works with management to ensure that key measurements are put in place to be utilized for
trend analysis—this will include personnel and supply expenses, and key revenue and expense
ratios;

o Works with SGM/GM/AGM/OM to develop accurate budget and track on an ongoing basis;
e Works with entire management team to submit complete and justified capital budget requests
and to balance requests across departments;

e Works with project management team and administrative support staff to ensure timely and
accurate invoicing.
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1.8.9. Client Services Manager

e Opversees all the day to day activities of the Client Services Department which includes
Project Management and, possibly, Sample Control;

e Responsible for staffing and all personnel management related issues for Client Services;

e Serves as the primary senior consultant to customers on all project related issues such as set
up, initiation, execution and closure;

e Performs or is capable of performing all duties listed for that of Project Manager.

1.8.10.Project Manager

Coordinates daily activities including taking orders, reporting data and analytical results;
Serves as the primary technical and administrative liaison between customers and PASI;
Communicates with operations staff to update and set project priorities;

Provides results to customers in the requested format (verbal, hardcopy, electronic, etc.);
Works with customers, laboratory staff, and other appropriate PASI staff to develop project
statements of work or resolve problems of data quality;

e Responsible for solicitation of work requests, assisting with proposal preparation and project
initiation with customers and maintain customer records;

e Mediation of project schedules and scope of work through communication with internal
resources and management;

e Responsible for preparing routine and non-routine quotations, reports and technical papers;
e Interfaces between customers and management personnel to achieve customer satisfaction;
e Manages large-scale complex projects;

e Supervises less experienced project managers and provide guidance on management of
complex projects;

e Arranges bottle orders and shipment of sample kits to customers;

e Verifies login information relative to project requirements and field sample Chains-of-
Custody.

1.8.11.Project Coordinator

e Responsible for preparation of project specifications and provides technical/project support;
e Coordinates project needs with other department sections and assists with proposal
preparation;

e Prepares routine proposals and invoicing;

e Responsible for scanning, copying, assembling and binding final reports;

e Other duties include filing, maintaining forms, process outgoing mail, maintaining training
database and data entry.

1.8.12. Department Manager/Supervisor

e Oversees the day-to-day production and quality activities of their assigned department;

e Ensures that quality assurance and quality control criteria of analytical methods and projects
are satisfied;

e Assesses data quality and takes corrective action when necessary;
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e Approves and releases technical and data management reports;
e Ensures compliance with all applicable state, federal and industry standards.

1.8.13. Group Supervisor/Leader

e Trains analysts in laboratory operations and analytical procedures;

e Organizes and schedules analyses with consideration for sample holding times;

e Implements data verification procedures by assigning data verification duties to appropriate
personnel;

e Evaluates instrument performance and supervises instrument calibration and preventive
maintenance programs;

e Reports non-compliance situations to laboratory management including the SQM/QM.

1.8.14. Laboratory Analyst

e Performs detailed preparation and analysis of samples according to published methods and
laboratory procedures;

e Processes and evaluates raw data obtained from preparation and analysis steps;

e Generates final results from raw data, performing primary review against method criteria;

e Monitors quality control data associated with analysis and preparation. This includes
examination of raw data such as chromatograms as well as an inspection of reduced data,
calibration curves, and laboratory notebooks;

e Reports data in LIMS, authorizing for release pending secondary approval;

¢ Conducts routine and non-routine maintenance of equipment as required;

e Performs or is capable of performing all duties associated with that of Laboratory Technician.

1.8.15. Laboratory Technician

Prepares standards and reagents according to published methods or in house procedures;
Performs preparation and analytical steps for basic laboratory methods;

Works under the direction of a Laboratory Analyst on complex methodologies;

Assists Laboratory Analysts on preparation, analytical or data reduction steps for complex
methodologies;

e Monitors quality control data as required or directed. This includes examination of raw data
such as chromatograms as well as an inspection of reduced data, calibration curves, and
laboratory notebooks.

1.8.16. Field Technician

e Prepares and samples according to published methods, PASI Quality Assurance Manual
and/or customer directed sampling objectives;

e Capable of the collection of representative environmental or process related air samples;
e Use computer software to compile, organize, create tables, create graphics and write test
reports;

e Reviews project documentation for completeness, method compliance and contract
fulfillment;
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e Train less experienced environmental technicians and provide guidance on sampling and
analysis;

e Responsible for project initiation and contact follow-up;

e Develop sampling plans and prepare test plan documents.

1.8.17. Field Analyst

e Analyzes field samples according to published methods, PASI Quality Assurance Manual
and/or customer directed sampling objectives,

e Capable of the collection and analysis of representative environmental or process related air
samples,

e Proficient in a variety of analytical tests; specifically on-site gas-phase organic and inorganic
compounds by extractive fourier transform infrared spectroscopy (FTIR),

e Train less experienced staff and provide guidance on FTIR sampling and analysis,

e Assist in reporting tasks and project management responsibilities, and

e Perform back-up support for manager tasks such as reporting needs and customer concerns.

1.8.18. Sample Management Personnel

e Signs for incoming samples and verifies the data entered on the Chain of custody forms;

e Enters the sample information into the Laboratory Information Management System (LIMS)
for tracking and reporting;

e Stages samples according to EPA requirements;

e Assists Project Managers and Coordinators in filling bottle orders and sample shipments.

1.8.19. Systems Administrator or Systems Manager

Assists with the creation and maintenance of electronic data deliverables (EDDs);
Coordinates the installation and use of all hardware, software and operating systems;
Performs troubleshooting on all aforementioned systems;

Trains new and existing users on systems and system upgrades;

Maintains all system security passwords;

Maintains the electronic backups of all computer systems.

1.8.20. Safety/Chemical Hygiene Officer

Maintains the laboratory Chemical Hygiene Plan;

Plans and implements safety policies and procedures;

Maintains safety records;

Organizes and/or performs safety training;

Performs safety inspections and provides corrective/preventative actions;
Assists personnel with safety issues.

1.8.21. Program Director/Hazardous Waste Coordinator (or otherwise named)

e Evaluates waste streams and helps to select appropriate waste transportation and disposal
companies;
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e Maintains complete records of waste disposal including waste manifests and state reports;
e Assists in training personnel on waste-related issues such as waste handling and storage,
waste container labeling, proper satellite accumulation, secondary containment, etc.;

e Conducts a weekly inspection of the waste storage areas of the laboratory.

1.9. Training and Orientation

1.9.1. Training for Pace employees is managed through a web-based Learning Management System.
After a new employee has been instructed in matters of human resources, they are given instructional
materials for the LMS and a password for access.

1.9.2. A new hire training checklist is provided to the new employee that lists training items for the
employee to work through either independently on LMS or with their supervisor or trainer. The training
items that can be completed independently include:

Reading through applicable Standard Operating Procedures;

Reviewing the Quality Manual and Chemical Hygiene Plan;

Core training modules such as quality control indicators, basic laboratory skills, etc.;

Quality Systems training including traceability of measurements, method calibration, calibration
verification, accuracy, precision and uncertainty of measurements, corrective actions,
documentation, and root cause analysis;

e Data Integrity/Ethics training,.

1.9.3. The new employee's Department Supervisor provides the employee with a basic understanding
of the role of the laboratory within the structure of PASI and the basic elements of that individual's
position. Supervised training uses the following techniques:

Hands-on training

Training checklists/worksheets

Lectures and training sessions

Method-specific training

Conferences and seminars

Short courses

Specialized training by instrument manufacturers
Proficiency testing programs.

On-line courses

1.9.4. Group Supervisors/Leaders are responsible for providing documentation of training and
proficiency for each employee under their supervision. The employee’s training file indicates what
procedures an analyst or a technician is capable of performing, either independently or with supervision.
The files also include documentation of continuing capability, which are fully detailed in Section 3.4.
Training documentation files for each person are maintained by the Quality Office either in hardcopy
format or within the LMS.

1.9.5. All procedures and training records are maintained and available for review during laboratory
audits. These procedures are reviewed/updated periodically by laboratory management. Additional
information can be found in SOP S-NY-Q-274-rev.01 Training and Employee Orientation or its
equivalent revision or replacement.

1.10. Data Integrity System
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1.10.1. The data integrity system at PASI provides assurances to management that a highly ethical
approach is being applied to all planning, training and implementation of methods. Data integrity is
crucial to the success of our company and Pace Analytical is committed to creating and maintaining a
culture of quality throughout the organization. To accomplish this goal, PASI has implemented a data
integrity system that encompasses the following four requirements:

1.10.1.1. A data integrity training program: standardized training is given to each new employee
and a yearly refresher is presented to all employees. Key topics addressed by this training include:

1.10.1.1.1. Need for honesty and transparency in analytical reporting

1.10.1.1.2. Process for reporting data integrity issues

1.10.1.1.3. Specific examples of unethical behavior and improper practices

1.10.1.1.4. Documentation of non-conforming data that is still useful to the data user
1.10.1.1.5. Consequences and punishments for unethical behavior

1.10.1.1.6. Examples of monitoring devices used by management to review data and systems

1.10.1.2. Signed data integrity documentation for all employees: this includes a written quiz
following the Ethics training session and written agreement to abide by the Code of Ethics and
Standards of Conduct explained in the employee manual.

1.10.1.3. In-depth, periodic monitoring of data integrity including peer data review and validation,
internal raw data audits, proficiency testing studies, etc.

1.10.1.4. Documentation of any review or investigation into possible data integrity infractions.
This documentation, including any disciplinary actions involved, corrective actions taken, and
notifications to customers must be retained for a minimum of five years.

1.10.2. PASI management makes every effort to ensure that personnel are free from any undue
pressures that affect the quality of their work including commercial, financial, over scheduling, and
working condition pressures.

1.10.3. Corporate management also provides all PASI facilities a mechanism for confidential reporting
of data integrity issues that ensures confidentiality and a receptive environment in which all employees
are comfortable discussing items of ethical concern. The anonymous message line is monitored by the
Corporate Director of Quality who will ensure that all concerns are evaluated and, where necessary,
brought to the attention of executive management and investigated. Any Pace employee can contact
corporate management to report an ethical concern by calling the anonymous hotline at 612-607-
6431.

1.11. Laboratory Safety

1.11.1. Itis the policy of PASI to make safety and health an integral part of daily operations and to

ensure that all employees are provided with safe working conditions, personal protective equipment,
and requisite training to do their work without injury. Each employee is responsible for his/her own

safety as well as those working in the immediate area by complying with established company rules
and procedures. These rules and procedures as well as a more detailed description of the employees’
responsibilities are contained in the corporate Safety Manual and Chemical Hygiene Plan.

1.12. Security and Confidentiality
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1.12.1. Security is maintained by controlled access to laboratory buildings. Exterior doors to laboratory
buildings remain either locked or continuously monitored by PASI staff. Keyless door lock are
controlled with key cards and computer access codes/logins are changed every six months. Posted signs
direct visitors to the reception office and mark all other areas as off limits to unauthorized personnel. All
visitors, including PASI staff from other facilities, must sign the Visitor’s Logbook maintained by the
receptionist. A staff member will accompany them during the duration of their stay on the premises
unless the SGM/GM/AGM/OM, SQM/QM, or Technical Director specify otherwise. In this instance,
the staff member will escort the visitor back to the reception area at the end of his/her visit where he/she
signs out. The last staff member to leave their department for the day should ensure that all outside
access points to that area are secure.

1.12.2. Additional security is provided where necessary, (e.g., specific secure areas for sample, data,
and customer report storage), as requested by customers, or cases where national security is of concern.
These areas are lockable within the facilities, or are securely offsite. Access is limited to specific
individuals or their designees. Security of sample storage areas is the responsibility of the Sample
Custodian. Security of samples and data during analysis and data reduction is the responsibility of
Group Supervisors. Security of customer report archives is the responsibility of the Client Services
Manager. These secure areas are locked whenever these individuals or their designees are not present in
the facility.

1.12.3. Access to designated laboratory sample storage locations is limited to authorized personnel
only. Provisions for lock and key access are provided. No samples are to be removed without proper
authorization. If requested by customer or contract, samples are not to be removed from secure storage
areas without filling out an associated internal chain of custody.

1.12.4. Standard business practices of confidentiality are applied to all documents and information
regarding customer analyses. Specific protocols for handling confidential documents are described in
PASI SOPs. Additional protocols for sample identification by internal laboratory identification numbers
only are implemented as required under contract specific Quality Assurance Project Plans (QAPPs).

1.12.5. All information pertaining to a particular customer, including national security concerns will
remain confidential. Data will be released to outside agencies only with written authorization from the
customer or where federal or state law requires the company to do so.

1.13. Communications

1.13.1. Management within each lab bears the responsibility of ensuring that appropriate
communication processes are established and that communication takes place regarding the
effectiveness of the management/quality system. These communication processes may include email,
regular staff meetings, senior management meetings, etc.

1.13.2. Corporate management bears the responsibility of ensuring that appropriate communication
processes are established within the network of facilities and that communication takes place at a
company-wide level regarding the effectiveness of the management/quality systems of all Pace
facilities. These communication processes may include email, quarterly continuous improvement
conference calls for all lab departments, and annual continuous improvement meetings for all
department supervisors, quality managers, client services managers, and other support positions.
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2.0. SAMPLE CUSTODY

2.1. Sampling Support

2.1.1. Each individual PASI laboratory provides shipping containers, properly preserved sample
containers, custody documents, and field quality control samples to support field-sampling events.
Guidelines for sample container types, preservatives, and holding times for a variety of methods are
listed in Attachment VIII. Note that all analyses listed are not necessarily performed at all PASI
laboratories and there may be additional laboratory analyses performed that are not included in these
tables. PASI — New York may provide pick-up and delivery services to their customers when
needed.

2.2. Field Services

2.2.1. Pace Analytical has a large Field Services Division which is based in their Minneapolis
facility as well as limited field service capabilities in some of our other facilities. Field Services
provides comprehensive nationwide service offerings including:

Stack Testing

Ambient Air

CEM Certification Testing

Air Quality Monitoring

Onsite Analytical Services- FTIR and GC

Real-time Process Diagnostic/Optimization Testing
Wastewater, Groundwater and Drinking Water Monitoring
Storm Water and Surface Water Monitoring

Soil and Waste Sampling

Mobile Laboratory Services

2.2.2. Field Services operates under the PASI Corporate Quality System, with applicable and
necessary provisions to address the activities, methods, and goals specific to Field Services. All
procedures and methods used by Field Services are documented in Standard Operating Procedures
and Procedure Manuals.

2.3. Project Initiation

2.3.1. Prior to accepting new work, the laboratory reviews its performance capability. The
laboratory confirms that sufficient personnel, equipment capacity, analytical method capability, etc.,
are available to complete the required work. Customer needs, certification requirements, and data
quality objectives are defined and the appropriate sampling and analysis plan is developed to meet
the project requirements by project managers or sales representatives. Members of the management
staff review current instrument capacity, personnel availability and training, analytical procedures
capability, and projected sample load. Management then informs the sales and client services
personnel whether or not the laboratory can accept the new project via written correspondence,
email, and/or daily operations meetings.
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2.3.2. The laboratory maintains records of all such reviews, including discussions with customers.
Routine analytical project documentation of quotes, notes, dates, initials, and/or recordings is
maintained in a project folder by project management. Conditions for new and more complex
contracts are determined by the SGM/GM/AGM/OM and sales representatives. Quality Management
is consulted on technical requirements and operations staff provides input on volume capacities.
Evidence of these reviews is maintained in the form of awarded Request for Proposals (RFPs),
signed quotes or contracts, and a Customer Relationship Management (CRM) database. If a review
identifies a potential mismatch between customer requirements and laboratory capabilities and/or
capacities, Pace will specify its level of commitment by listing these exceptions to the requirements
within the RFP, quote or contract.

2.3.3. Additional information regarding specific procedures for reviewing new work requests can be
found in SOP S-NY-Q-220-rev.02 Review of Analytical Requests, Tenders, and Contracts
Review or its equivalent revision or replacement.

2.4. Chain of Custody

2.4.1. A chain of custody (COC) provides the legal documentation of samples from time of
collection to completion of analysis. PASI has implemented Standard Operating Procedures to
ensure that sample custody traceability and responsibility objectives are achieved for every project.

2.4.2. Field personnel or client representatives must complete a chain of custody for all samples that
are received by the laboratory. The importance of completeness of COCs is stressed to the samplers
and is critical to efficient sample receipt and to insure the requested methods are used to analyze the
correct samples.

2.4.3. If sample shipments are not accompanied by the correct documentation, the Sample Receiving
department notifies a Project Manager. The Project Manager then obtains the correct
documentation/information from the customer in order for analysis of samples to proceed.

2.4.4. The sampler is responsible for providing the following information on the chain of custody
form:

Customer project name

Project location or number

Field sample number/identification
Date and time sampled

Sample matrix

Preservative

Requested analyses

Sampler signature

Relinquishing signature

Date and time relinquished
Sampler remarks as needed
Custody Seal Number if present
Regulatory Program Designation
The state where the samples were collected to ensure all applicable state requirements are met
Turnaround time requested
Purchase order number
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2.4.5. The COC is filled out completely and legibly with indelible ink. Errors are corrected by drawing
a single line through the initial entry and initialing and dating the change. All transfers of samples are
recorded on the chain of custody in the “relinquished” and “received by” sections. All information
except signatures is printed.

2.4.6. Additional information can be found in S-NY-C-227-rev.06 Sample Receipt, Sample
Storage, and Sample Security or its equivalent revision or replacement.

2.5. Sample Acceptance Policy

2.5.1. In accordance with regulatory guidelines, PASI complies with the following sample
acceptance policy for all samples received.

2.5.2. If the samples do not meet the sample receipt acceptance criteria outlined below, the
laboratory is required to document all non-compliances, contact the customer, and either reject the
samples or fully document any decisions to proceed with analyses of samples which do not meet the
criteria. Any results reported from samples not meeting these criteria are appropriately qualified on
the final report.

2.5.3. All samples must:

e Have unique customer identification that is clearly marked on durable waterproof labels
affixed to the sample containers that match the chain of custody.

e Have clear documentation on the chain of custody related to the location of the sampling site

with the time and date of sample collection.

Have the sampler’s name and signature.

Have all requested analyses clearly designated on the COC.

Have clear documentation of any special analytical or data reporting requirements.

Be in appropriate sample containers with clear documentation of the preservatives used.

Be correctly preserved unless the method allows for laboratory preservation.

Be received within holding time. Any samples with hold times that are exceeded will not be

processed without prior customer approval.

e Have sufficient sample volume to proceed with the analytical testing. If insufficient sample
volume is received, analysis will not proceed without customer approval.

e Be received within appropriate temperature ranges - not frozen but <6°C SN ynless
program requirements or customer contractual obligations mandate otherwise ¥ The
cooler temperature is recorded directly on the COC and the SCUR. Samples that are
delivered to the laboratory immediately after collection are considered acceptable if there is
evidence that the chilling process has been started. For example, by the arrival of the
samples on ice. If samples arrive that are not compliant with these temperature requirements,
the customer will be notified. The analysis will NOT proceed unless otherwise directed by
the customer. If less than 72 hours remain in the hold time for the analysis, the analysis may
be started while the customer is contacted to avoid missing the hold time. Data associated
with any deviations from the above sample acceptance policy requirements will be
appropriately qualified.

Note 1: Temperature will be read and recorded based on the precision of the measuring device. For
example, temperatures obtained from a thermometer graduated to 0.1°C will be read and recorded to
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+0.1°C. Measurements obtained from a thermometer graduate to 0.5°C will be read to +0.5°C.
Measurements read at the specified precision are not to be rounded down to meet the <6°C limit

Note 2: Some microbiology methods allow sample receipt temperatures of up to 10°C. Consult the
specific method for microbiology samples received above 6°C prior to initiating corrective action for
out of temperature preservation conditions.

Note 3: Biological Tissue Samples must be received frozen at <10°C.

2.5.4. Upon sample receipt, the following items are also checked and recorded:

Presence of custody seals or tapes on the shipping containers;
Sample condition: Intact, broken/leaking, bubbles in VOA samples;
Sample holding time;

Sample pH and residual chlorine when required;

Appropriate containers.

2.5.5. Samples for drinking water analysis that are improperly preserved, or are received past
holding time, are rejected at the time of receipt, with the exception of VOA samples that are tested
for pH at the time of analysis.

2.5.6. Additional information can be found in S-NY-C-227-rev.06 Sample Receipt, Sample
Storage, and Sample Security or its equivalent revision or replacement.

2.6. Sample Log-in

2.6.1. After sample inspection, all sample information on the chain of custody is entered into the
Laboratory Information Management System. This permanent record documents receipt of all sample
containers including:

Customer name and contact
Customer number

Pace Analytical project number
Pace Analytical Project Manager
Sample descriptions

Due dates

List of analyses requested

Date and time of laboratory receipt
Field ID code

Date and time of collection

Any comments resulting from inspection for sample rejection

2.6.2. All samples received are logged into the LIMS within one working day of receipt. Sample login
may be delayed due to customer clarification of analysis needed, corrective actions for sample receipt
non-conformance, or other unusual circumstances.

2.6.3. The Laboratory Information Management System automatically generates a unique
identification number for each sample created in the system. The LIMS sample number follows the
general convention of LLXXXXX-Where LL represents, in letters, the year (e.g. AP =2012) and
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XXXXX represents a sequential number (AP00001, AP00002,...) This unique identification number is
placed on the sample container as a durable label and becomes the link between the laboratory’s
sample management system and the customer’s field identification; it will be a permanent reference
number for all future interactions.

2.6.4. Current division codes are noted below. These division codes are used primarily for
accounting purposes and LIMS sample identifications. More division codes may be added without
updating this document.

10 = Minnesota; Montana; Virginia, MN 35 = Florida

92 = Asheville and Charlotte 20 = Gulf Coast

60 = Kansas 30 = Pittsburgh

50 = Indianapolis 40 = Green Bay

25 = Seattle 17 = Pace Life Sciences
51 = Columbus 65 = Schenectady, NY
75 = Dallas 36 = South Florida

2.6.5. Sample labels are printed from the LIMS and affixed to each sample container.

2.6.6. Samples with hold times that are near expiration date/time may be sent directly to the laboratory
for analysis at the discretion of the Project Manager and/or SGM/GM/AGM/OM.

2.6.7. Additional information can be found in S-NY-C-227-rev.06 Sample Receipt, Sample
Storage, and Sample Security or its equivalent revision or replacement.

2.7. Sample Storage
2.7.1. Storage Conditions

2.7.1.1. Samples are stored away from all standards, reagents, or other potential sources of
contamination. Samples are stored in a manner that prevents cross contamination. Volatile
samples are stored separately from other samples. All sample fractions, extracts, leachates, and
other sample preparation products are stored in the same manner as actual samples or as
specified by the analytical method.

2.7.1.2. Storage blanks, consisting of two 40mL aliquots of reagent water, are stored with
volatile samples and are used to measure cross-contamination acquired during storage. If
applicable, laboratories must have documented procedures and criteria for evaluating storage
blanks, appropriate to the types of samples being stored.

2.7.1.3. Sample Custodians will record the temperature of the cooler through a temperature
blank. The temperature requirement is 0-6.0 degrees Celsius. If the temperature is outside these
acceptance criteria, a note is indicated within a Case Narrative for the client.

2.7.2. Temperature Monitoring

2.7.2.1. Samples are taken to the appropriate storage location immediately after sample receipt
and check-in procedures are completed. All sample storage areas are located in limited access
areas and are monitored to ensure sample integrity.

2.7.2.2. The temperature of each refrigerated storage area is maintained at <6 C unless state or
program requirements differ. The temperature of each freezer storage area is maintained at <-
10°C unless state or program requirements differ. The temperature of each storage area is
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checked and documented each day of use (each calendar day). If the temperature falls outside
the acceptable limits, the following corrective actions are taken and appropriately documented:

e The temperature is rechecked after two hours to verify temperature exceedance.
Corrective action is initiated and documented if necessary.

e The SQM/QM and/or laboratory management are notified if the problem persists.
e The samples are relocated to a proper environment if the temperature cannot be
maintained after corrective actions are implemented.

e The affected customers are notified.

e Documentation is provided on analytical report.

2.7.3. Hazardous Materials

2.7.3.1. Pure product or potentially heavily contaminated samples must be tagged as
"hazardous" and stored separately from other samples.

2.7.4. Foreign/Quarantined Soils

2.7.4.1. Depending on the soil disposal practices of the laboratory, foreign soils and soils from
USDA regulated areas are adequately segregated to enable proper sample disposal. The USDA
requires these samples to be incinerated or sterilized by an approved treatment procedure.
Additional information regarding USDA regulations and sample handling can be found in
applicable local laboratory SOPs.

2.7.4.2. Additional information on sample storage can be found in S-NY-C-227-rev.06 Sample
Receipt, Sample Storage, and Sample Security or its equivalent revision or replacement and in
S-NY-W-054-rev.09 Classification and Disposal of Laboratory Waste.

2.8. Sample Protection

2.8.1. PASI laboratory facilities are operated under controlled access protocols to ensure sample
and data integrity. Visitors must register at the front desk and be properly escorted at all times.

2.8.2. Samples are removed from storage areas by designated personnel and returned to the storage
areas, if necessary, immediately after the required sample quantity has been taken.

2.8.3. Upon customer request, additional and more rigorous chain of custody protocols for samples
and data can be implemented. For example, some projects may require internal chain-of-custody
protocols.

2.8.4. Additional information can be found in S-NY-C-227-rev.06 Sample Receipt, Sample
Storage, and Sample Security or its equivalent revision or replacement.

2.9. Subcontracting Analytical Services

2.9.1. Every effort is made to perform all analyses for PASI customers within the laboratory that
receives the samples. When subcontracting to a laboratory other than the receiving laboratory, whether
inside or outside the PASI network, becomes necessary, a preliminary verbal communication with that
laboratory is undertaken. Customers are notified in writing of the laboratory’s intention to subcontract
any portion of the testing to another laboratory. Work performed under specific protocols may involve
special considerations.

2.9.2. Prior to subcontracting samples to a laboratory outside Pace Analytical, the potential sub-
contract laboratory will be pre-qualified by verifying that the subcontractor meets the following criteria:
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e All certifications required for the proposed subcontract are in effect,

e Sufficient professional liability and other required insurance coverage is in effect, and

e Isnot involved in legal action by any federal, state, or local government agency for data
integrity issues and has not been convicted in such investigation at any time during the past 5 years.

2.9.3. The contact and preliminary arrangements are made between the PASI Project Manager and the
appropriate subcontract laboratory personnel. The specific terms of the subcontract laboratory
agreement include:

Method of analysis

Number and type of samples expected
Project specific QA/QC requirements
Deliverables required

Laboratory certification requirement
Price per analysis

Turn-around time requirements

2.9.4. Chain of custody forms are generated for samples requiring subcontracting to other
laboratories. Sample receiving personnel re-package the samples for shipment, create a transfer
chain of custody form and record the following information:

Pace Analytical Laboratory Number

Matrix

Requested analysis

Special instructions regarding turnaround, required detection or reporting limits, or any unusual
information known about the samples or analytical procedure.

e Signature in "Relinquished By"

2.9.5. All subcontracted sample data reports are sent to the PASI Project Manager. Pace will provide a
copy of the subcontractor’s report to the client when requested.

2.9.6. Any Pace Analytical work sent to other labs within the PASI network is handled as
subcontracted work and all final reports are labeled clearly with the name of the laboratory performing
the work. Any non-TNI work is clearly identified. PASI will not be responsible for analytical data if the
subcontract laboratory was designated by the customer.

2.9.7. Additional information can be found in S-NY-C-044-rev.07 Subcontracting Samples or its
equivalent revision or replacement.

2.10. Sample Retention and Disposal

2.10.1. Samples, extracts, digestates, and leachates must be retained by the laboratory for the period
of time necessary to protect the interests of the laboratory and the customer.

2.10.2. Unused portions of samples are retained by each laboratory based on program or customer
requirements for sample retention and storage. The sample retention time is a minimum of 45 days
from receipt of the samples. Samples requiring storage beyond this time due to special requests or
contractual obligations may not be stored under temperature controlled conditions unless the
laboratory has sufficient capacity and their presence does not compromise the integrity of other
samples.
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2.10.3. After this period expires, non-hazardous samples are properly disposed of as non-hazardous
waste. The preferred method for disposition of hazardous samples is to return the excess sample to the
customer. If it is not feasible to return samples, or the customer requires PASI to dispose of excess
samples, proper arrangements will be made for disposal by an approved contractor.

2.10.4. Additional information can be found in S-NY-W-054-rev.09 Classification and Disposal of
Laboratory Waste and S-NY-C-227-rev.06 Sample Receipt, Sample Storage, and Sample
Security or their equivalent revisions or replacements.




Document Name: Document Revised: February 6, 2012
B Quality Assurance Manual Page 25 of 118
_APace Analytical

Document No.: Issuing Authorities:
Quality Assurance Manual rev.15.0 Pace Corporate Quality Office and Pace New
York Quality Office

3.0. ANALYTICAL CAPABILITIES

3.1. Analytical Method Sources

3.1.1. PASI laboratories are capable of analyzing a full range of environmental samples from a variety
of matrices, including air, surface water, wastewater, groundwater, soil, sediment, biota, and other waste
products. The latest valid editions of methodologies are applied from regulatory and professional
sources including but not necessarily limited to EPA, ASTM, USGS, NIOSH, Standard Methods, and
State Agencies. Section 11 is a representative listing of general analytical protocol references. PASI
discloses in writing to its customers and regulatory agencies any instances in which modified methods
are being used in the analysis of samples.

3.1.2. Inthe event of a customer-specific need, instrumentation constraint or regulatory requirement,
PASI laboratories reserve the right to use valid versions of methods that may not be the most recent
edition available.

3.2. Analytical Method Documentation

3.2.1. The primary form of PASI laboratory documentation of analytical methods is the Standard
Operating Procedure (SOP). SOPs contain pertinent information as to what steps are required by an
analyst to successfully perform a procedure. The required contents for the SOPs are specified in the
company-wide SOP for Preparation of SOPs (S-ALL-Q-001).

3.2.2. The SOPs may be supplemented by other training materials that further detail how methods
are specifically performed. This training material will undergo periodic, documented review along
with the other Quality System documentation.

3.3. Analytical Method Validation

3.3.1. In some situations, PASI develops and validates methodologies that may be more applicable to a
specific problem or objective. When non-standard methods are required for specific projects or analytes
of interest, or when the laboratory develops or modifies a method, the laboratory validates the method
prior to applying it to customer samples. Method validity is established by meeting criteria for precision
and accuracy as established by the data quality objectives specified by the end user of the data. The
laboratory records the validation procedure, the results obtained and a statement as to the usability of the
method. The minimum requirements for method validation include evaluation of sensitivity,
quantitation, precision, bias, and selectivity of each analyte of interest.

3.3.2. All method validation of raw data reports will be kept on file in the QA Office.
3.4. Demonstration of Capability (DOC)

3.4.1. Analysts complete an initial demonstration of capability (IDOC) study prior to performing a
method or when there is a change in instrument type, personnel, or test method, or at any time that a
method has not been performed by the laboratory or analyst in a 12-month period. The mean
recovery and standard deviation of each analyte, taken from 4 replicates of a quality control standard
is calculated and compared to method criteria (if available) or established laboratory criteria for
evaluation of acceptance. Each laboratory maintains copies of all demonstrations of capability,
including those that fail acceptance criteria and corresponding raw data for future reference and must
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document the acceptance criteria prior to the analysis of the DOC. Demonstrations of capability are
verified on an annual basis.

3.4.2. For Continuing Demonstrations of Capability, the laboratories may use Performance Testing
(PT) samples in lieu of the 4-replicate approach listed above. For methods or procedures that do not
lend themselves to the “4-replicate” approach, the demonstration of capability requirements will be

specified in Section 13 — Method Performance of the applicable SOP. Drinking Water DOCs must

be done at or below the MCL.

3.4.3. Additional information can be found in SOP S-NY-Q-274-rev.01 Training and Employee
Orientation or its equivalent revision or replacement.

3.5. Regulatory and Method Compliance

3.5.1. PASI understands that expectations of our customers commonly include the assumption that
laboratory data will satisfy specific regulatory requirements. Therefore PASI attempts to ascertain,
prior to beginning a project, what applicable regulatory jurisdiction, agency, or protocols apply to
that project. This information is also required on the chain of custody submitted with samples.

3.5.2. PASI makes every effort to detect regulatory or project plan inconsistencies, based upon
information from the customer, and communicate them immediately to the customer in order to aid in
the decision making process. PASI will not be liable if the customer chooses not to follow PASI
recommendations.

3.5.3. Ttis PASI policy to disclose in a forthright manner any detected noncompliance affecting the
usability of data produced by our laboratories. The laboratory will notify customers within 30 days of
fully characterizing the nature of the nonconformance, the scope of the nonconformance and the impact
it may have on data usability.
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4.0. QUALITY CONTROL PROCEDURES

Quality control data is analyzed and where they are found to be outside pre-defined criteria, planned
action is taken to correct the problem in order to prevent incorrect results from being reported.
Quality control samples are to be processed in the same manner as client samples.

4.1. Method Blank

4.1.1. A method blank is used to evaluate contamination in the preparation/analysis system and is
processed through all preparation and analytical steps with its associated samples.

4.1.2. A method blank is processed at a minimum frequency of one per preparation batch. In the
case of a method that has no separate preparation step, a method blank is processed with no more
than 20 samples of a specific matrix performed by the same analyst, using the same method,
standards, and reagents.

4.1.3. The method blank consists of a matrix similar to the associated samples that is known to be
free of analytes of interest. Laboratories will characterize a representative matrix as “clean” if the
matrix contains contaminants at less than 2 the laboratory’s reporting limit.

4.1.4. Method blanks are not applicable for certain analyses, such as pH, conductivity, flash point
and temperature.

4.1.5. Each method blank is evaluated for contamination. The source of any contamination is
investigated and documented corrective action is taken when the concentration of any target analyte
is detected above the reporting limit and is greater than 1/10 of the amount of that analyte found in
any associated sample. Corrective actions include the re-preparation and re-analysis of all the
samples (where possible) along with the full set of required quality control samples. Data qualifiers
must be applied to any result reported that is associated with a contaminated method blank.

4.1.6. Deviations made from this policy must be approved by the SQM/QM prior to release of the
data.

4.2. Laboratory Control Sample

4.2.1. The Laboratory Control Sample (LCS) is used to evaluate the performance of the entire
analytical system including preparation and analysis.

4.2.2. An LCS is processed at a minimum frequency of one per preparation batch. In the case of a
method that has no separate preparation step, an LCS will be processed with no more than 20
samples of a specific matrix performed by the same analyst, using the same method, standards, and
reagents.

4.2.3. The LCS consists of a matrix similar to the associated samples that is known to be free of the
analytes of interest that is then spiked with known concentrations of target analytes.

4.2.4. The LCS contains all analytes specified by a specific method or by the customer or regulatory
agency, which may include full list of target compounds, with certain exceptions. These exceptions
may include analyzing only specific Aroclors when PCB analysis is requested or not spiking with all
EPA Appendix IX compounds when a full Appendix IX list of compounds is requested. However,
the lab must ensure that all target components in its scope of accreditation are included in the spike




Document Name: Document Revised: February 6, 2012
B Quality Assurance Manual Page 28 of 118
_APace Analytical

g Document No.: Issuing Authorities:
Quality Assurance Manual rev.15.0 Pace Corporate Quality Office and Pace New
York Quality Office

mixture for the LCS over a two (2) year period. In the absence of specified components, the
laboratory will spike the LCS with the following compounds:

e For multi-peak analytes (e.g. PCBs, technical chlordane, toxaphene), a representative
standard will be processed.
e For methods with long lists of analytes, a representative number of target analytes may be
chosen. The following criteria is used to determine the number of LCS compounds used:
0 For methods with 1-10 target compounds, the laboratory will spike with all compounds
0 For methods with 11-20 target compounds, the laboratory will spike with at least 10
compounds or 80%, whichever is greater
0 For methods with greater than 20 compounds, the laboratory will spike with at least 16
compounds.

4.2.5. The LCS is evaluated against the method default or laboratory-derived acceptance criteria.
For those methods that require laboratory-derived limits, method default control limits may be used
until the laboratory has a minimum of 20, but preferably greater than 30, data points from which to
derive internal acceptance criteria. Any compound that is outside of these limits is considered to be
‘out of control’ and must be qualified appropriately. Any associated sample containing an ‘out-of-
control’ compound must either be re-analyzed with a successful LCS or reported with the
appropriate data qualifier. When the acceptance criteria for the LCS are exceeded high, and there are
associated samples that are non-detects, then those non-detects can be reported with data qualifiers,
or when the acceptance criteria are exceeded low, those associated sample results may be reported if
they exceed the maximum regulatory limit/decision level with data qualifiers.

4.2.6. For LCSs containing a large number of analytes, it is statistically likely that a few recoveries
will be outside of control limits. This does not necessarily mean that the system is out of control, and
therefore no corrective action would be necessary (except for proper documentation). TNI has
allowed for a minimum number of marginal exceedances, defined as recoveries that are beyond the
LCS control limits (3X the standard deviation) but less than the marginal exceedance limits (4X the
standard deviation). The number of allowable exceedances depends on the number of compounds in
the LCS. If more analyte recoveries exceed the LCS control limits than is allowed (see below) or if
any one analyte exceeds the marginal exceedance limits, then the LCS is considered non-compliant
and corrective actions are necessary. The number of allowable exceedances is as follows:

>90 analytes in the LCS- 5 analytes

71-90 analytes in the LCS- 4 analytes

51-70 analytes in the LCS- 3 analytes

31-50 analytes in the LCS- 2 analytes

11-30 analytes in the LCS- 1 analyte

<11 analytes in the LCS- no analytes allowed out)

4.2.7. A matrix spike (MS) can be used in place of a non-compliant LCS in a batch as long as the
MS passes the LCS acceptance criteria (this is a TNI allowance). When this happens, full
documentation must be made available to the data user. If this is not allowed by a customer or
regulatory body, the associated samples must be rerun with a compliant LCS (if possible) or reported
with appropriate data qualifiers.

4.2.8. Deviations made from this policy must be approved by the SQM/QM prior to release of the
data.
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4.3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

4.3.1. A matrix spike (MS) is used to determine the effect of the sample matrix on compound
recovery for a particular method. The information from these spikes is sample or matrix specific and
is not used to determine the acceptance of an entire batch unless the MS is actually used as the LCS.

4.3.2. A Matrix Spike/Matrix Spike Duplicate (MS/MSD) set is processed at a frequency
specified in a particular method or as determined by a specific customer request. This frequency will
be specified in the applicable method SOP or customer QAPP. In the absence of such requirements,
an MS/MSD set is routinely analyzed once per every 20 samples per matrix per method.

4.3.3. The MS and MSD consist of the sample matrix that is then spiked with known concentrations
of target analytes. Laboratory personnel spike customer samples that are specifically designated as
MS/MSD samples or, when no designated samples are present in a batch, randomly select samples to
spike that have adequate sample volume or weight. Spiked samples are prepared and analyzed in the
same manner as the original samples and are selected from different customers if possible.

4.3.4. The MS and MSD contain all analytes specified by a specific method or by the customer or
regulatory agency. In the absence of specified components, the laboratory will spike the MS/MSD
with the same number of compounds as previously discussed in the LCS section. However, the lab
must ensure that all targeted components in its scope of accreditation are included in the spike
mixture for the MS/MSD over a two (2) year period.

4.3.5. The MS and MSD are evaluated against the method or laboratory derived criteria. Any
compound that is outside of these limits is considered to be ‘out of control’ and must be qualified
appropriately. Batch acceptance, however, is based on method blank and LCS performance, not on
MS/MSD recoveries. The spike recoveries give the data user a better understanding of the final
results based on their site specific information.

4.3.6. A matrix spike and sample duplicate will be performed instead of a matrix spike and matrix
spike duplicate when specified by the customer or method.

4.3.7. Deviations made from this policy must be approved by the SQM/QM prior to release of the
data.

4.4. Sample Duplicate

4.4.1. A sample duplicate is a second portion of sample that is prepared and analyzed in the
laboratory along with the first portion. It is used to measure the precision associated with preparation
and analysis. A sample duplicate is processed at a frequency specified by the particular method or as
determined by a specific customer.

4.4.2. The sample and duplicate are evaluated against the method or laboratory derived criteria for
relative percent difference (RPD). Any duplicate that is outside of these limits is considered to be
‘out of control’ and must be qualified appropriately.

4.4.3. Deviations made from this policy must be approved by the SQM/QM prior to release of the
data.
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4.5. Surrogates

4.5.1. Surrogates are compounds that reflect the chemistry of target analytes and are typically added
to samples for organic analyses to monitor the effect of the sample matrix on compound recovery.

4.5.2. Surrogates are added to each customer sample (for organics), method blank, LCS, and MS
prior to extraction or analysis. The surrogates are evaluated against the method or laboratory derived
acceptance criteria or against project-specific acceptance criteria specified by the client, if
applicable. Any surrogate compound that is outside of these limits is considered to be ‘out of
control’ and must be qualified appropriately. Samples with surrogate failures are typically re-
extracted and/or re-analyzed to confirm that the out-of-control value was caused by the matrix of the
sample and not by some other systematic error. An exception to this would be samples that have
high surrogate values but no reportable hits for target compounds. These samples would be reported,
with a qualifier, because the implied high bias would not affect the final results. For methods with
multiple surrogates, documentation regarding acceptance and associated compounds will be found in
the individual method SOPs.

4.5.3. Deviations made from this policy must be approved by the SQM/QM prior to release of the
data.

4.6. Internal Standards

4.6.1. Internal Standards are method-specific analytes added to every standard, method blank,
laboratory control sample, matrix spike, matrix spike duplicate, and sample at a known
concentration, prior to analysis for the purpose of adjusting the response factor used in quantifying
target analytes. At a minimum, the laboratory will follow method specific guidelines for the
treatment of internal standard recoveries as they are related to the reporting of data.

4.6.2. Deviations made from this policy must be approved by the SQM/QM prior to release of the
data.

4.7. Field Blanks

4.7.1. Field blanks are blanks prepared at the sampling site in order to monitor for contamination
that may be present in the environment where samples are collected. These field quality control
samples are often referenced as field blanks, rinsate blanks, or equipment blanks. The laboratory
analyzes these field blanks as normal samples and informs the customer if there are any target
compounds detected above the reporting limits.

4.8. Trip Blanks

4.8.1. Trip blanks are blanks that originate from the laboratory as part of the sampling event and are
used to monitor for contamination of samples during transport. These blanks accompany the empty
sample containers to the field and then accompany the collected samples back to the laboratory.
These blanks are routinely analyzed for volatile methods where ambient background contamination
is likely to occur.

4.9. Limit of Detection (LOD)
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4.9.1. PASI laboratories are required to use a documented procedure to determine a limit of
detection for each analyte of concern in each matrix reported. All sample processing steps of the
preparation and analytical methods are included in this determination including any clean ups. For
any test that does not have a valid LOD, sample results below the limit of quantitation (LOQ) cannot
be reported.

4.9.2. The LOD is initially established for the compounds of interest for each method in a clean
matrix with no target analytes present and no interferences at a concentration that would impact the
results. The LOD is then determined every time there is a change in the test method that affects how
the test is performed or when there has been a change in the instrument that affects the sensitivity. If
required by customer, method or accreditation body, the LOD will be re-established annually for all
applicable methods.

4.9.3. Unless otherwise noted, the method used by PASI laboratories to determine LODs is based
on the Method Detection Limit (MDL) procedure outlined in 40 CFR Part 136, Appendix B. Where
required by regulatory program or customer, the above referenced procedure will be followed.

4.9.4. Where specifically stated in the published method, LODs or MDLs will be performed at the
listed frequency.

4.9.5. The validity of the LOD must be shown by detection (a value above zero) of the analytes in a
QC sample in each quality system matrix. The QC sample must contain the analyte at no more than
3X the LOD for a single analyte test and 4X the LOD for multiple analyte tests. This verification
must be performed on each instrument used for sample analysis and reporting of data. The validity
of the LOD must be verified as part of the LOD determination process. This verification must be
done prior to the use of the LOD for sample analysis.

4.9.6. An LOD study is not required for any analyte for which spiking solutions or quality control
samples are not available such as temperature.

4.9.7. The LOD, if required, shall be verified annually for each quality system matrix, technology
and analyte. In lieu of performing full LOD (MDL) studies annually, the laboratory can verify the
LOD (MDL) on an annual basis, providing this verification is fully documented and does not
contradict other customer or program requirements that the laboratory must follow. The
requirements of this verification are:

e The spike concentration of the verification must be no more than 3X times the LOD for
single analyte tests and 4X the LOD for multiple analyte tests.

e The laboratory must verify the LOD on each instrument used for the reporting of sample data.
e The laboratory must be able to identify all target analytes in the verification standard
(distinguishable from noise).

4.9.8. Additional information can be found in SOP S-NY-Q-021-rev.07 Determination &
Verification of MDL/IDL/PQL or its equivalent revision or replacement.

4.10. Limit of Quantitation (LOQ)

4.10.1. A limit of quantitation (LOQ) for every analyte of concern must be determined. For PASI
laboratories, this LOQ is referred to as the RL, or Reporting Limit. This RL is based on the lowest
calibration standard concentration that is used in each initial calibration. Results below this level are
not allowed to be reported without qualification since the results would not be substantiated by a
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calibration standard. For methods with a determined LOD, results can be reported out below the
LOQ but above the LOD if they are properly qualified (e.g., J flag).

4.10.2. The LOQ must be higher than the LOD.

4.10.3. To verify the LOQ, the laboratory will prepare a sample in the same matrix used for the
LCS. The sample will be spiked with target analytes at the concentration(s) equivalent to or less than
the RL(s). This sample must undergo the routine sample preparation procedure including any routine
sample cleanup steps. The sample is then analyzed and the recovery of each target analyte
determined. The recovery for each target analyte must meet the laboratories current control limits for
an LCS. The annual LOQ verification is not required if the LOD was determined or verified
annually on that instrument.

4.10.4. Additional information can be found in SOP S-NY-Q-021-rev.07 Determination &
Verification of MDL/IDL/PQL or its equivalent revision or replacement.

4.11. Estimate of Analytical Uncertainty

4.11.1. PASI laboratories can provide an estimation of uncertainty for results generated by the
laboratory. The estimate quantifies the error associated with any given result at a 95% confidence
interval. This estimate does not include bias that may be associated with sampling. The laboratory
has a procedure in place for making this estimation. In the absence of a regulatory or customer-
specific procedure, PASI laboratories base this estimation on the recovery data obtained from the
Laboratory Control Spikes. The uncertainty is a function of the standard deviation of the recoveries
multiplied by the appropriate Student’s t Factor at 95% confidence.

4.11.2. The measurement of uncertainty is provided only on request by the customer, as required by
specification or regulation and when the result is used to determine conformance within a
specification limit.

4.12. Proficiency Testing (PT) Studies

4.12.1. PASI laboratories participate in the TNI defined proficiency testing program. PT samples
are obtained from NIST approved providers and analyzed and reported at a minimum of two times
per year for the relevant fields of testing per matrix.

4.12.2. PASI participates in ELAP PT samples for routine quarterly PT testing for NY certification.
Since NY is the Primary AB, the results are sent to other certified states to maintain state
certification. NY currently reports to MA-DEP, NJ-DEP, CT-DOH, and NC-DOH. When PTs
cannot be used through ELAP, PASI-New York utilizes ERA for PT purchasing. Other PT testing
from clients may be through other vendors, such as Wibby Environmental.

4.12.3. The laboratory initiates an investigation whenever PT results are deemed ‘unacceptable’ by
the PT provider. All findings and corrective actions taken are reported to the SQM/QM or their
designee. A corrective action plan is initiated and this report is sent to the appropriate state
accreditation agencies for their review. Additional PTs will be analyzed and reported as needed for
certification purposes.

4.12.4. PT samples are treated as typical customer samples, utilizing the same staff, methods,
equipment, facilities, and frequency of analysis. PT samples are included in the laboratory’s normal
analytical processes and do not receive extraordinary attention due to their nature.
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4.12.5. Comparison of analytical results with anyone participating in the same PT study is
prohibited prior to the close of the study.

4.13. Rounding and Significant Figures

4.13.1. In general, the PASI laboratories report data to no more than three significant digits.
Therefore, all measurements made in the analytical process must reflect this level of precision. In the
event that a parameter that contributes to the final result has less than three significant figures of
precision, the final result must be reported with no more significant figures than that of the
parameter in question. The rounding rules listed below are descriptive of the LIMS and not
necessarily of any supporting program such as Excel.

4.13.2. Data is compared to the reporting limits and MDLs to determine if qualifiers are needed
before the rounding step occurs.

4.13.3. Rounding:

o If'the figure following the one to be retained is less than five, that figure is dropped and the
retained ones are not changed (with three significant figures, 2.544 is rounded to 2.54).

o If the figure following the ones to be retained is greater than five, that figure is dropped and
the last retained one is rounded up (with three significant figures, 2.546 is rounded to 2.55).

o If the figure following the ones to be retained is five and if there are no figures other than
zeros beyond that five, then the five is dropped and the last figure is rounded up (with three
significant figures, 2.525 is rounded to 2.53).

4.13.4. Significant Digits

4.13.4.1. Unless specified by federal, state, or local requirements or on specific request by a
customer, PASI-New York reports all analytical results to 3 significant digits, regardless of the
magnitude of the value reported.

4.14. Retention Time Windows

4.14.1. When chromatographic conditions are changed, retention times and analytical separations
are often affected. As a result, two critical aspects of any chromatographic method are the
determination and verification of retention times and analyte separation. Retention time windows
must be established for the identification of target analytes. The retention times of all target analytes
in all calibration verification standards must fall within the retention time windows. If an analyte
falls outside the retention time window in an ICV or CCV, new absolute retention time windows
must be calculated, unless instrument maintenance fixes the problem. When a new column is
installed, a new retention time window study must be performed.

4.14.2. One process for the production of retention time windows: Make 3 injections of all single
component or multi-component analytes over a 72-hour period. Record the retention time in
minutes for each analyte and surrogate to 3 decimal places. Calculate the mean and standard
deviation of the three absolute retention times for each target analyte and surrogate. For multi-
component analytes, choose 3-5 major peaks and calculate the mean and standard deviation for each
of the peaks. If the standard deviation of the retention times of a target analyte is 0.000, the lab may
use a default standard deviation of 0.01. The width of the retention time window for each analyte
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and surrogate and major peak in a multi-component analyte is defined as +/- 3 times the standard
deviation of the mean absolute retention time established during that 72-hour period or 0.03 minutes,
whichever is greater.

4.14.3. The center of the retention time window is established for each analyte and surrogate by
using the absolute retention times from the CCV at the beginning of the analytical shift. For samples
run with an initial calibration, use the retention time of the mid-point standard of the initial
calibration curve.

4.14.4. For more information, please reference the local facility’s analytical SOPs.
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5.0. DOCUMENT MANAGEMENT AND CHANGE CONTROL

5.1.  Document Management

5.1.1. Additional information can be found in SOP S-NY-Q-224-rev.03 Document Control for
NELAC Compliance or its equivalent revision or replacement. Information on Pace’s policy for
electronic signatures can also be found in this SOP.

5.1.2. Pace Analytical Services, Inc. has an established procedure for managing documents that are
part of the quality system. The list of managed documents includes, but is not limited to, Standard
Operating Procedures (both technical and non-technical), Quality Assurance Manuals, quality policy
statements, training documents, work-processing documents, charts, posters, memoranda, notices,
forms, software, and any other procedures, tables, plans, etc. that have a direct bearing on the quality
system (including applicable data records and non-technical documents).

5.1.3. A master list of all managed documents is maintained at each facility identifying the current
revision status and distribution of the controlled documents. This establishes that there are no invalid
or obsolete documents in use in the facility. All documents are reviewed periodically and revised if
necessary. Obsolete documents are systematically discarded or archived for audit or knowledge
preservation purposes.

5.1.4. Each managed document is uniquely identified to include the date of issue, the revision
identification, page numbers, the total number of pages and the issuing authorities. For complete
information on document numbering, refer to SOP S-NY-Q-224-rev.03 Document Control for
NELAC Compliance.

5.1.5. SOPs, specifically, are available to all laboratory staff via the Learning Management System
(LMS) which is a secure repository that is accessed through an internet portal. As a local alternative
to the hard copy system of controlled documents, secured electronic copies of controlled documents
may be maintained on the laboratory’s local server. These document files must be read-only for all
personnel except the Quality Department and system administrator. Other requirements for this
system are as follows:

e Electronic documents must be readily accessible to all facility employees.
e All hardcopy SOPs must be obtained from the Quality Department.

5.1.6.  Quality Assurance Manual (QAM): The Quality Assurance Manual is the company-wide
document that describes all aspects of the quality system for PASI. The base QAM template is
distributed by the Corporate Quality Department to each of the SQMs/QMs. The local management
personnel modify the necessary and permissible sections of the base template and submit those
modifications to the Corporate Director of Quality for review. Once approved and signed by both the
CEO and the Director of Quality; the SGM/GM/AGM/OM, the SQM/QM, and any Technical
Directors sign the Quality Assurance Manual. Each SQM/QM is then in charge of distribution to
employees, external customers or regulatory agencies and maintaining a distribution list of
controlled document copies. The Quality Assurance Manual template is reviewed on an annual basis
by all of the PASI SQMs/QMs and revised accordingly by the Director of Quality.

5.1.7. Standard Operating Procedures (SOPs)
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5.1.7.1. SOPs fall into two categories: company-wide documents and facility specific
documents. Company-wide SOPs start with the prefix S-ALL- and local SOPs start with the
individual facility prefix.

5.1.7.2. The purpose of the company-wide SOPs is to establish policies and procedure that are
common and applicable to all PASI facilities. Company-wide SOPs are document-controlled by
the corporate quality office and signed copies are distributed to all of the SQMs/QMs. The local
management personnel sign the company-wide SOPs. The SQM/QM is then in charge of
distribution to employees, external customers, or regulatory agencies and maintaining a
distribution list of controlled document copies.

5.1.7.3. Local PASI facilities are responsible for developing facility-specific SOPs applicable to
their respective facility. The local facility develops these facility-specific SOPs based on the
corporate-wide SOP template. This template is written to incorporate a set of minimum method
requirements and PASI best practice requirements. The local facilities may add to or modify the
corporate-wide SOP template provided there are no contradictions to the minimum method or
best practice requirements. Facility-specific SOPs are controlled by the applicable SQM/QM
according to the corporate document management policies.

5.1.7.4. SOPs are reviewed every two years at a minimum although a more frequent review may
be required by some state or federal agencies or customers. If no revisions are made based on
this review, documentation of the review itself is made by the addition of new signatures on the
cover page. If revisions are made, documentation of the revisions is made in the revisions
section of each SOP and a new revision number is applied to the SOP. This provides a historical
record of all revisions.

5.1.7.5. All copies of superseded SOPs are removed from general use and the original copy of
each SOP is archived for audit or knowledge preservation purposes. This ensures that all PASI
employees use the most current version of each SOP and provides the SQM/QM with a
historical record of each SOP.

5.1.7.6. Additional information can be found in SOP S-NY-Q-001-rev.04 Preparation of SOPs
or its equivalent revision or replacement.

5.2.  Document Change Control

5.2.1. Changes to managed documents are reviewed and approved in the same manner as the
original review. Any revision to a document requires the approval of the applicable signatories. After
revisions are approved, a revision number is assigned and the previous version of the document is
officially retired. Copies may be kept for audit or knowledge preservation purposes.

5.2.2. All controlled copies of the previous document are replaced with controlled copies of the
revised document and the superseded copies are destroyed or archived. All affected personnel are
advised that there has been a revision and any necessary training is scheduled.

5.3.  Management of Change

5.3.1. The process for documenting necessary changes within the laboratory network are not
typically handled using the corrective or preventive action system as outlined in section 9.0.
Management of Change is a proactive approach to dealing with change to minimize the potential
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negative impact of systematic change in the laboratory and to ensure that each change has a positive
desired outcome. This process will primarily be used for the implementation of large scale projects
and information system changes as a means to apply consistent systems or procedures within the
laboratory network. The request for change is submitted by the initiator and subsequently assigned to
an individual or team for development and planning. The final completion of the process culminates
in final approval and verification that the procedure was effectively implemented.
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6.0. EQUIPMENT AND MEASUREMENT TRACEABILITY

Each PASI facility is equipped with sufficient instrumentation and support equipment to perform the
relevant analytical testing or field procedures performed by each facility. Support equipment
includes chemical standards, thermometers, balances, disposable and mechanical pipettes, etc. This
section details some of the procedures necessary to maintain traceability and to perform proper
calibration of instrumentation and support equipment. See Attachment III for a list of equipment
currently used at the New York PASI facility.

6.1. Standards and Traceability

6.1.1. Each PASI facility retains all pertinent information for standards, reagents, and chemicals to
assure traceability to a national standard. This includes documentation of purchase, receipt,
preparation, and use.

6.1.2. Upon receipt, all purchased standard reference materials are recorded into a standard logbook
or database and assigned a unique identification number. The entries include the facility’s unique
identification number, the chemical name, manufacturer name, manufacturer’s identification
numbers, receipt date, and expiration date. Vendor’s certificates of analysis for all standards,
reagents, or chemicals are retained for future reference.

6.1.3. Subsequent preparations of intermediate or working solutions are also documented in a
standard logbook or database. These entries include the stock standard name and lot number, the
manufacturer name, the solvents used for preparation, the solvent lot number and manufacturer, the
preparation steps, preparation date, expiration dates, preparer’s initials, and a unique PASI
identification number. This number is used in any applicable sample preparation or analysis logbook
so the standard can be traced back to the standard preparation record. This process ensures
traceability back to the national standard.

6.1.4. All prepared standard or reagent containers include the PASI identification number, the
standard or chemical name, the date of preparation, the date of expiration, the concentration with
units, and the preparer’s initials. This ensures traceability back to the standard preparation logbook.

6.1.5. For containers that are too small to accommodate labels that list all of the above information
associated with a standard, the minimum required information will be PASI standard ID,
concentration, and expiration date. This assures that no standard will be used past its assigned
expiration date.

6.1.6. If a second source standard is required to verify an existing calibration or spiking standard,
this standard should be obtained from a different manufacturer or from a different lot unless client
specific QAPP requirements state otherwise.

6.1.7. Additional information concerning standards and reagent traceability can be found in the SOP
S-NY-Q-264-rev.02 Standard Identification, Traceability, and Storage Procedures or its
equivalent revision or replacement.

6.2. General Analytical Instrument Calibration Procedures

6.2.1. All support equipment and instrumentation are calibrated or checked before use to ensure proper
functioning and verify that the laboratory’s requirements are met. All calibrations are performed by, or
under the supervision of, an experienced analyst at scheduled intervals against either certified standards
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traceable to recognized national standards or reference standards whose values have been statistically
validated.

6.2.2. Calibration standards for each parameter are chosen to establish the linear range of the instrument
and must bracket the concentrations of those parameters measured in the samples. The lowest
calibration standard is the lowest concentration for which quantitative data may be reported. Data
reported below this level is considered to have less certainty and must be reported using appropriate data
qualifiers or explained in a narrative. The highest calibration standard is the highest concentration for
which quantitative data may be reported. Data reported above this level is considered to have less
certainty and must be reported using appropriate data qualifiers or explained in the narrative. Any
specific method requirement for number and type of calibration standards supersedes the general
requirement. Instrument and method specific calibration criteria are explained within the specific
analytical standard operating procedures for each facility.

6.2.3. Instrumentation or support equipment that cannot be calibrated to specification or is otherwise
defective is clearly labeled as out-of-service until it has been repaired and tested to demonstrate it meets
the laboratory’s specifications. All repair and maintenance activities including service calls are
documented in the maintenance log. Equipment sent off-site for calibration testing is packed and
transported to prevent breakage and is in accordance with the calibration laboratory’s recommendations.

6.2.4. In the event that recalibration of a piece of test equipment indicates the equipment may have been
malfunctioning during the course of sample analysis, an investigation is performed. The results of the
investigation along with a summary of the information reviewed are documented and maintained by the
quality manager. If the investigation indicates sample results have been impacted, the customer is
notified within 30 days. This allows for sufficient investigation and review of documentation to
determine the impact on the analytical results. Instrumentation found to be consistently out of
calibration is either repaired and positively verified or taken out of service and replaced.

6.2.5. Raw data records are retained to document equipment performance. Sufficient raw data is
retained to reconstruct the instrument calibration and explicitly connect the continuing calibration
verification to the initial calibration.

6.2.6. General Organic Calibration Procedures

6.2.6.1. Calibration standards are prepared at a minimum of five concentrations for organic
analyses. Results from all calibration standards analyzed must be included in constructing the
calibration curve with the following exceptions:

6.2.6.1.1. The lowest level calibration standard may be removed from the calibration as long as
the remaining number of concentration levels meets the minimum established by the method
and standard operating procedure. For multi-parameter methods, this may be done on an
individual analyte basis. The reporting limit must be adjusted to the lowest concentration
included in the calibration curve.

6.2.6.1.2. The highest level calibration standard may be removed from the calibration as long
as the remaining number of concentration levels meets the minimum established by the method
and standard operating procedure. For multi-parameter methods, this may be done an
individual analyte basis. The upper limit of quantitation must be adjusted to the highest
concentration included in the calibration curve.

6.2.6.1.3. Multiple points from either the high end or the low end of the calibration curve may
be excluded as long as the remaining points are contiguous in nature and the minimum number




Document Name: Document Revised: February 6, 2012
B Quality Assurance Manual Page 40 of 118
_APace Analytical

Document No.: Issuing Authorities:
Quality Assurance Manual rev.15.0 Pace Corporate Quality Office and Pace New
York Quality Office

of levels remains as established by method or standard operating procedure. The reporting limit
or quantitation range, whichever is appropriate, must be adjusted accordingly.

6.2.6.1.4. Results from a concentration level between the lowest and highest calibration levels
can only be excluded from an initial calibration curve for a documentable and acceptable cause
with approval from the responsible department supervisor and the local SQM/QM or their
designee. An acceptable cause is defined as an obvious sample introduction issue that resulted
in no response or a documented response that is less than the lowest standard used in the ICAL.
A suspected incorrectly prepared standard is not considered to be an acceptable cause. The
results for all analytes are to be excluded and the point must be replaced by re-analysis. Re-
analysis of this interior standard must occur within the same 12-hour tune time period for
GC/MS methodologies and within 8 hours of the initial analysis of that standard for non-
GC/MS methodologies. All samples analyzed prior to the re-analyzed calibration curve point
must be re-analyzed after the calibration curve is completed and re-processed against the final
calibration curve.

6.2.6.2. Initial calibration curves are evaluated against appropriate statistical models as required by
the analytical methods. Curves that do not meet the appropriate criteria require corrective action that
may include re-running the initial calibration curve. Rounding to meet initial calibration criteria is
not allowed, that is, 15.3 cannot be rounded down to meet a < 15% RSD requirement. This also
applies to linear and non-linear fit requirements. All initial calibrations are verified with an initial
calibration verification standard (ICV) obtained from a second manufacturer or second lot from the
same manufacturer if that lot can be demonstrated as prepared independently from other lots prior to
the analysis of samples. Sample results are quantitated from the initial calibration unless otherwise
required by regulation, method, or program.

6.2.6.3. The calibration curve is periodically verified by the analysis of a mid-level continuing
calibration verification (CCV) standard during the course of sample analysis. Rounding to meet
continuing calibration criteria is not allowed, that is, 15.3 cannot be rounded down to meet a < 15%
D requirement. Continuing calibration verification is performed at the beginning and end of each
analytical batch except if an internal standard is used, then only one verification at the beginning of
the batch is needed, whenever it is expected that the analytical system may be out of calibration, if
the time period for calibration has expired, or for analytical systems that have specific calibration
verification requirements. This verification standard must meet acceptance criteria in order for
sample analysis to proceed.

6.2.6.4. In the event that the CCV does not meet the acceptance criteria, a second CCV may be
injected as part of the diagnostic evaluation and corrective action investigation. If the second CCV
is acceptable, the analytical sequence may be continued. If both CCVs fail, the analytical sequence
is terminated and corrective action is initiated. Sample analysis cannot begin until after documented
corrective action has been completed and two consecutive passing CCVs have been analyzed. If
required by specific state, program, or customer specification, the instrument is re-calibrated after
two consecutive CCV failures. All samples analyzed since the last compliant CCV are re-analyzed
for methodologies utilizing external calibration.

6.2.6.5. When instruments are operating unattended, autosamplers may be programmed to inject
consecutive CCVs as a preventative measure against CCV failure with no corrective action. In this
case, both CCVs must be evaluated to determine potential impact to the results. A summary of the
decision tree and necessary documentation are listed below:
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e Ifboth CCVs meet the acceptance criteria, the analytical sequence is allowed to continue
without corrective action. The 12 hour clock begins with the injection of the second CCV.

e If'the first CCV does not meet the acceptance criteria and the second CCV is acceptable,
the analytical sequence is continued and the results are reported.

e I[fthe first CCV meets the acceptance criteria and the second CCV is out of control, the
samples after the out of control CCV must be re-analyzed in a compliant analytical sequence.
e Ifboth CCVs are out of control, all samples since the last acceptable CCV must be re-
analyzed in a compliant analytical sequence.

6.2.6.6. Some analytical methods require that samples be bracketed by passing CCVs analyzed both
before and after the samples. This is specific to each method but, as a general rule, all external
calibration methods require bracketing CCVs. Most internal standard calibrations do not require
bracketing CCVs.

6.2.6.7. Some analytical methods require verification based on a time interval; some methods
require a frequency based on an injection interval. The type and frequency of the calibration
verifications is dependent on both the analytical method and possibly on the quality program
associated with the samples. The type and frequency of calibration verification will be documented
in the method specific SOP employed by each laboratory.

6.2.7. General Inorganic Calibration Procedures

6.2.7.1. The instrument is initially calibrated with standards at multiple concentrations to establish
the linearity of the instrument’s response. A calibration blank is also included. Initial calibration
curves are evaluated against appropriate statistical models as required by the analytical methods.
Rounding to meet initial calibration criteria is not allowed, that is, 15.3 cannot be rounded down to
meet a < 15% RSD requirement. This also applies to linear and non-linear fit requirements. The
number of calibration standards used depends on the specific method criteria or customer project
requirements, although normally a minimum of three standards is used.

6.2.7.2. The ICP and ICP/MS can be standardized with a zero point and a single point calibration if:

e Prior to analysis, the zero point and the single point calibration are analyzed and a linear
range has been established,

e Zero point and single point calibration standards are analyzed with each batch

e A standard corresponding to the LOQ is analyzed with the batch and meets the established
acceptance criteria

o The linearity is verified at the frequency established by the method or manufacturer.

6.2.7.3. All initial calibrations are verified with an initial calibration verification standard (ICV)
obtained from a second manufacturer or second lot from the same manufacturer if the lot can be
demonstrated as prepared independently from other lots prior to the analysis of samples. Sample
results are quantitated from the initial calibration unless otherwise required by regulation, method,
or program.

6.2.7.4. During the course of analysis, the calibration curve is periodically verified by the analysis
of calibration verification standards (CCV). A calibration verification standard is analyzed within
each analytical batch at method/program specific intervals to verify that the initial calibration is still
valid. The CCV is also analyzed at the end of the analytical batch.
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6.2.7.5. A calibration blank is also run with each calibration verification standard to verify the
cleanliness of the system. All reported results must be bracketed by acceptable CCVs. Instrument
and method specific calibration acceptance criteria are explained within the specific analytical
standard operating procedures for each facility.

6.2.7.6. Interference check standards are also analyzed per method requirements and must meet
acceptance criteria for metals analyses.

6.3. Support Equipment Calibration Procedures

6.3.1. All support equipment is calibrated or verified at least annually using NIST traceable references

over the entire range of use. The results of calibrations or verifications must be within the specifications
required or the equipment will be removed from service until repaired. The laboratory maintains records
to demonstrate the correction factors applied to working thermometers.

6.3.2. On each day the equipment is used, balances, ovens, refrigerators (those used to keep samples
and standards at required temperatures), freezers, and water baths are checked in the expected use range
with NIST traceable references in order to ensure the equipment meets laboratory specifications and
these checks are documented appropriately.

6.3.3. Analytical Balances

6.3.3.1. Each analytical balance is calibrated or verified at least annually by a qualified service
technician. The calibration of each balance is verified each day of use with weights traceable to
NIST bracketing the range of use. Calibration weights are ASTM Class 1 or other class weights
that have been calibrated against a NIST standard weight and are re-certified every 5 years at a
minimum against a NIST traceable reference. Some accrediting agencies may require more
frequent checks. If balances are calibrated by an external agency, verification of their weights
must be provided. All information pertaining to balance maintenance and calibration is recorded
in the individual balance logbook and/or is maintained on file in the Quality department.

6.3.4. Thermometers

6.3.4.1. Certified, or reference, thermometers are maintained for checking calibration of working
thermometers. Reference thermometers are provided with NIST traceability for initial calibration
and are re-certified, at a minimum, every 3 years with equipment directly traceable to NIST.

6.3.4.2. Working thermometers are compared with the reference thermometers annually according
to corporate metrology procedures. Each thermometer is individually numbered and assigned a
correction factor based on the NIST reference source. In addition, working thermometers are
visually inspected by laboratory personnel prior to use and temperatures are documented.

6.3.4.3. Laboratory thermometer inventory and calibration data are maintained in the Quality
department.

6.3.5. pH/Electrometers

6.3.6. The meter is calibrated before use each day, using fresh buffer solutions. Please refer to the SOP
S-NY-1-022-rev.08 Determination of pH or its equivalent revision or replacement for additional pH
requirements.

6.3.7. Spectrophotometers
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6.3.7.1. During use, spectrophotometer performance is checked at established frequencies in
analysis sequences against initial calibration verification (ICV) and continuing calibration
verification (CCV) standards.

6.3.8. Mechanical Volumetric Dispensing Devices

6.3.8.1. Mechanical volumetric dispensing devices including bottle top dispensers, pipettes, and
burettes, excluding Class A volumetric glassware, are checked for accuracy on a quarterly basis.
The accuracy of glass microliter syringes is verified and documented prior to initial use. Please
refer to SOP S-NY-1-055-rev.06 The Operation of Eppendorf and Ranin Pipettes.

6.3.8.2. Additional information regarding calibration and maintenance of laboratory support
equipment can be found in SOP S-NY-Q-008-rev.04 Calibration of Bulb, Digital, and
Immersion Thermometers or its equivalent revision or replacement.

6.4. Instrument/Equipment Maintenance

6.4.1. The objectives of the Pace Analytical maintenance program are twofold: to establish a system
of instrument care that maintains instrumentation and equipment at required levels of calibration and
sensitivity, and to minimize loss of productivity due to repairs.

6.4.2. The Operations Manager and/or department manager/supervisors are responsible for providing
technical leadership to evaluate new equipment, solve equipment problems, and coordinate instrument
repair and maintenance. Analysts have the primary responsibility to perform routine maintenance.

6.4.3. To minimize downtime and interruption of analytical work, preventative maintenance is
routinely performed on each analytical instrument. Up-to-date instructions on the use and
maintenance of equipment are available to staff in the department where the equipment is used.

6.4.4. Department manager/supervisors are responsible for maintaining an adequate inventory of
spare parts required to minimize equipment downtime. This inventory includes parts and supplies that
are subject to frequent failure, have limited lifetimes, or cannot be obtained in a timely manner should
a failure occur.

6.4.5. All major equipment and instrumentation items are uniquely identified to allow for traceability.
Equipment/instrumentation is, unless otherwise stated, identified as a system and not as individual
pieces. The laboratory maintains equipment records that include the following:

The name of the equipment and its software

The manufacturer’s name, type, and serial number

Approximate date received and date placed into service

Current location in the laboratory

Condition when received (new, used, etc.)

Copy of any manufacturer’s manuals or instructions

Dates and results of calibrations and next scheduled calibration (if known)
Details of past maintenance activities, both routine and non-routine
Details of any damage, modification or major repairs

6.4.6. All instrument maintenance is documented in maintenance logbooks that are assigned to each
particular instrument or system.
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6.4.7. The maintenance log entry must include a summary of the results of that analysis and
verification by the analyst that the instrument has been returned to an in-control status. In addition,
each entry must include the initials of the analyst making the entry, the dates the maintenance
actions were performed, and the date the entry was made in the maintenance logbook, if different
from the date(s) of the maintenance.

6.4.8. Any equipment that has been subjected to overloading or mishandling, or that gives suspect
results, or has been shown to be defective, is taken out of service and clearly identified. The
equipment shall not be used to analyze customer samples until it has been repaired and shown to
perform satisfactorily.
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7.0. CONTROL OF DATA

Analytical results processing, verification, and reporting are procedures employed that result in the
delivery of defensible data. These processes include, but are not limited to, calculation of raw data into
final concentration values, review of results for accuracy, evaluation of quality control criteria and
assembly of technical reports for delivery to the data user.

All analytical data undergo a well-defined, well-documented multi-tier review process prior to being
reported to the customer. This section describes procedures used by PASI for translating raw analytical
data into accurate final sample reports as well as PASI data storage policies.

7.1. Analytical Results Processing

7.1.1. When analytical, field, or product testing data is generated, it is either recorded in a bound
laboratory logbook (e.g., Run log or Instrument log) or copies of computer-generated printouts that
are appropriately labeled and filed. These logbooks and other laboratory records are kept in
accordance with each facility’s Standard Operating Procedure for documentation storage and
archival. If the laboratory chooses to minimize or eliminate its paper usage, these records can be kept
on electronic media. In this case, the laboratory must ensure that there are sufficient redundant
electronic copies so no data is lost due to unforeseen computer issues.

7.1.2. The primary analyst is responsible for initial data reduction and review. This includes
confirming compliance with required methodology, verifying calculations, evaluating quality control
data, noting non-conformances in logbooks or as footnotes or narratives, and uploading analytical
results into the LIMS. The primary analyst must be clearly identified in all applicable logbooks,
spreadsheets and LIMS fields.

7.1.3. The primary analyst then compiles the initial data package for verification. This compilation
must include sufficient documentation for data review. It may include standard calibrations,
chromatograms, manual integration documentation, electronic printouts, chain of custody forms, and
logbook copies.

7.1.4. Some agencies or customers require different levels of data reporting. For these special
levels, the primary analyst may need to compile additional project information, such as initial
calibration data or extensive spectral data, before the data package proceeds to the verification step.

7.1.5. The laboratory will establish acceptance limits for precision and accuracy and control charts
are maintained for determining the limits required for each analyte as requested by the method.
These limits will not be less stringent than those defined by the analytical method. Control limits are
determined by following procedures indicated in SOP, S-NY-QA-300-rev.00, Deriving Quality
Control Limits.

7.2. Data Verification

7.2.1. Data verification is the process of examining data and accepting or rejecting it based on pre-
defined criteria. This review step is designed to ensure that reported data are free from calculation and
transcription errors, that quality control parameters are evaluated, and that any non-conformances are
properly documented.
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7.2.2. Analysts performing the analysis and subsequent data reduction have primary responsibility for
quality of the data produced. The primary analyst initiates the data verification process by reviewing and
accepting the data, provided QC criteria have been met for the samples being reported. Data review
checklists, either hardcopy or electronic, are used to document the data review process. The primary
analyst is responsible for the initial input of the data into the LIMS. The primary analyst and reviewer
must be clearly identified on all applicable data review checklists.

7.2.3. The completed data package is then sent to a designated qualified reviewer (this cannot be the
primary analyst). The following criteria have been established to qualify someone as a data reviewer. To
perform secondary data reviewer, the reviewer must:

7.2.3.1. Have a current Demonstration of Capability (DOC) study on file and have an SOP
acknowledgement form on file for the method/procedure being reviewed; or, 5N

7.2.3.2. Have a DOC on file for a similar method/technology (i.e., GC/MS) and have an SOP
acknowledgment form on file for the method/procedure being reviewed; or, 5N

7.2.3.3. Supervise or manage a Department and have an SOP acknowledgment form on file for the
method/procedure being reviewed; or,

7.2.3.4. Have significant background in the department/methods being reviewed through education
or experience and have an SOP acknowledgment form on file for the method/procedure being
reviewed.

7.2.4. Note: Secondary reviewer status must be approved personally by the SQM/QM or
SGM/GM/AGM/OM in the event that this person has no prior experience on the specific method or
general technology.

7.2.5. This reviewer provides an independent technical assessment of the data package and technical
review for accuracy according to methods employed and laboratory protocols. This assessment involves
a quality control review for use of the proper methodology and detection limits, compliance to quality
control protocol and criteria, presence and completeness of required deliverables, and accuracy of
calculations and data quantitation. The reviewer also validates the data entered into the LIMS.

7.2.6. Once the data have been technically reviewed and approved, authorization for release of the data
from the analytical section is indicated by initialing and dating the data review checklist or otherwise
initialing and dating the data (or designating the review of data electronically). The Operations or
Project Manager examines the report for method appropriateness, detection limits and QC acceptability.
Any deviations from the referenced methods are checked for documentation and validity, and QC
corrective actions are reviewed for successful resolution.

7.2.7. Additional information regarding data review procedures can be found in SOP S-NY-Q-219-
rev.04 Data Control, Data Review, and Manual Integrations or its equivalent revision or
replacement.

7.3. Data Reporting

7.3.1. Data for each analytical fraction pertaining to a particular PASI project number are delivered to
the Project Manager for assembly into the final report. All points mentioned during technical and QC
reviews are included in a case narrative if there is potential for data to be impacted.
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7.3.2. Final reports are prepared according to the level of reporting required by the customer and can be
transmitted to the customer via hardcopy or electronic deliverable. A standard PASI final report consists
of the following components:

7.3.2.1. A title which designates the report as “Final Report”, “Laboratory Results”, “Certificate of
Results”, etc.;

7.3.2.2. Name and address of laboratory (or subcontracted laboratories, if used);
7.3.2.3. Phone number and name of laboratory contact to where questions can be referred,;

7.3.2.4. A unique identification number for the report. The pages of the report shall be numbered
and a total number of pages shall be indicated,;

7.3.2.5. Name and address of customer and name of project;
7.3.2.6. Unique identification of samples analyzed as well as customer sample IDs;

7.3.2.7. Identification of any sample that did not meet acceptable sampling requirements of the
relevant governing agency, such as improper sample containers, holding times missed, sample
temperature, etc.;

7.3.2.8. Date and time of collection of samples, date of sample receipt by the laboratory, dates of
sample preparation and analysis, and times of sample preparation and analysis when the holding
time for either is 72 hours or less;

7.3.2.9. Identification of the test methods used;
7.3.2.10. Identification of sampling procedures if sampling was conducted by the laboratory;

7.3.2.11. Deviations from, additions to, or exclusions from the test methods. These can include
failed quality control parameters, deviations caused by the matrix of the sample, etc., and can be
shown as a case narrative or as defined footnotes to the analytical data;

7.3.2.12. Identification of whether calculations were performed on a dry or wet-weight basis;
7.3.2.13. Reporting limits used,

7.3.2.14. Final results or measurements, supported by appropriate chromatograms, charts, tables,
spectra, etc.;

7.3.2.15. A signature and title, electronic or otherwise, of person accepting responsibility for the
content of the report;

7.3.2.16. Date report was issued;

7.3.2.17. A statement clarifying that the results of the report relate only to the samples tested or to
the samples as they were received by the laboratory;

7.3.2.18. Ifnecessary, a statement indicating that the report must not be reproduced except in full,
without the written approval of the laboratory;

7.3.2.19. Identification of all test results provided by a subcontracted laboratory or other outside
source;

7.3.2.20. Identification of results obtained outside of quantitation levels.
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7.3.3. The laboratory will follow the reporting requirements for Massachusetts as indicated in
QA_MA ReportingLimits Requiremnts_ 031612 Rev01 03, Reporting Requirements for
Massachusetts.

7.3.4.

7.4.

In addition to the requirements listed above, final reports shall also contain the following items when
necessary for the interpretation of results:

7.3.4.1. Deviations from, additions to, or exclusions from the test method, and information on
specific test conditions, such as environmental conditions;

7.3.4.2. Where relevant, a statement of compliance/non-compliance with requirements and/or
specifications (e.g., the TNI standard);

7.3.43. Where applicable, a statement on the estimated uncertainty of measurement; information

on uncertainty is needed in test reports when it is relevant to the validity or application of the test
results, when a customer’s instruction so requires, or when the uncertainty affects compliance to a
specification limit;

7.3.4.4.  Where appropriate and needed, opinions and interpretations, which may include opinions

on the compliance/non-compliance of the results with requirements, fulfillment of contractual
requirements, recommendations on how to use the results, and guidance to be used for
improvement;

7.3.5. Any changes made to a final report shall be designated as “Revised” or equivalent wording. The
laboratory must keep sufficient archived records of all laboratory reports and revisions. For higher levels
of data deliverables, a copy of all supporting raw data is sent to the customer along with a final report of

results. When possible, the PASI facility will provide electronic data deliverables (EDD) as required by
contracts or upon customer request.

7.3.6. Customer data that requires transmission by telephone, telex, facsimile or other electronic means

undergoes appropriate steps to preserve confidentiality.
7.3.7. The following positions are the only approved signatories for PASI final reports:

Senior General Manager
General Manager
Assistant General Manager
Senior Quality Manager
Quality Manager

Client Services Manager
Project Manager

Project Coordinator

Data Security
7.4.1. All data including electronic files, logbooks, extraction/digestion/distillation worksheets,

calculations, project files and reports, and any other information used to produce the technical report are

maintained secured and retrievable by the PASI facility.

Quality Assurance Manual rev.15.0 Pace Corporate Quality Office and Pace New
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7.5. Data Archiving

7.5.1. All records compiled by PASI are maintained legible and retrievable and stored secured in a
suitable environment to prevent loss, damage, or deterioration by fire, flood, vermin, theft, and/or
environmental deterioration. Records are retained for a minimum of five years unless superseded by
federal, state, contractual, and/or accreditation requirements. These records may include, but are not
limited to, customer data reports, calibration and maintenance of equipment, raw data from
instrumentation, quality control documents, observations, calculations, and logbooks. These records
are retained in order to provide for possible historical reconstruction including sampling, receipt,
preparation, analysis, and personnel involved. TNI-related records will be made readily available to
accrediting authorities. Access to archived data is documented and controlled by the SQM/QM or a
designated Data Archivist.

7.5.2. Records that are computer generated have either a hard copy or electronic write protected
backup copy. Hardware and software necessary for the retrieval of electronic data is maintained with
the applicable records. Archived electronic records are stored protected against electronic and/or
magnetic sources.

7.5.3. In the event of a change in ownership, accountability or liability, reports of analyses
performed pertaining to accreditation will be maintained by the acquiring entity for a minimum of
five years. In the event of bankruptcy, laboratory reports and/or records will be transferred to the
customer and/or the appropriate regulatory entity upon request.

7.5.4. For Massachusetts samples, the laboratory shall maintain copies of all analytical reports, logs,
charts, and records created for a minimum of ten years or as otherwise specified by the department.
Records related to performance on proficiency tests shall be maintained for a minimum of five years.
Records shall include the results and supporting documentation of analyses of samples including
proficiency test samples, reagent blanks, laboratory fortified blanks, laboratory fortified sample
matrices and duplicates, and surrogate analyte recovery data.

7.6. Data Disposal

7.6.1. Data that has been archived for the facility’s required storage time may be disposed of in a
secure manner by shredding, returning to customer, or utilizing some other means that does not
jeopardize data confidentiality. Records of data disposal will be archived for a minimum of five
years unless superseded by federal, contractual, and/or accreditation requirements. Data disposal
includes any preliminary or final reports that are disposed.
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8.0. QUALITY SYSTEM AUDITS AND REVIEWS

8.1. Internal Audits
8.1.1. Responsibilities

8.1.1.1. The SQM/QM is responsible for designing and/or conducting internal audits in accordance
with a predetermined schedule and procedure. Since internal audits represent an independent
assessment of laboratory functions, the auditor must be functionally independent from laboratory
operations to ensure objectivity. The auditor must be trained, qualified, and familiar enough with
the objectives, principles, and procedures of laboratory operations to be able to perform a thorough
and effective evaluation. The SQM/QM evaluates audit observations and verifies the completion
of corrective actions. In addition, a periodic corporate audit will be conducted. The corporate
audits will focus on the effectiveness of the Quality System as outlined in this manual but may also
include other quality programs applicable to an individual laboratory.

8.1.2. Scope and Frequency of Internal Audits
8.1.2.1. The complete internal audit process consists of the following four sections:

e Raw Data Review audits- conducted according to a schedule per local SQM/QM. A certain
number of these data review audits are conducted per quarter to accomplish this yearly
schedule;

e Quality System audits- considered the traditional internal audit function and includes
analyst interviews to help determine whether practice matches method requirements and SOP
language;

¢ Final Report reviews;

e Corrective Action Effectiveness Follow-up.

8.1.2.2. Internal systems audits are conducted yearly at a minimum. The scope of these audits
includes evaluation of specific analytical departments or a specific quality related system as
applied throughout the laboratory.

8.1.2.3. Where the identification of non-conformities or departures cast doubt on the laboratory’s
compliance with its own policies and procedures, the lab must ensure that the appropriate areas of
activity are audited as soon as possible. Examples of system-wide elements that can be audited
include:

e Quality Systems documents, such as Standard Operating Procedures, training documents,
Quality Assurance Manual, and all applicable addenda

e Data records and non-technical documents

e Personnel and training files.

e General laboratory safety protocols.

¢ Chemical handling practices, such as labeling of reagents, solutions, and standards as well
as all associated documentation.

e Documentation concerning equipment and instrumentation, calibration/maintenance
records, operating manuals.

e Sample receipt and management practices.

e Analytical documentation, including any discrepancies and corrective actions.
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¢ General procedures for data security, review, documentation, reporting, and archiving.
e Data integrity issues such as proper manual integrations.

8.1.2.4. When the operations of a specific department are evaluated, a number of additional
functions are reviewed including:

e Detection limit studies

e Internal chain of custody documentation

e Documentation of standard preparations

e Quality Control limits and Control charts

8.1.2.5. Certain projects may require an internal audit to ensure laboratory conformance to site
work plans, sampling and analysis plans, QAPPs, etc.

8.1.2.6. A representative number of data audits are completed annually. Findings from these data
audits are handled in the same manner as those from other internal and external audits.

8.1.2.7. The laboratory, as part of their overall internal audit program, ensures that a review is
conducted with respect to any evidence of inappropriate actions or vulnerabilities related to data
integrity. Discovery and reporting of potential data integrity issues are handled in a confidential
manner. All investigations that result in findings of inappropriate activity are fully documented,
including the source of the problem, the samples and customers affected the impact on the data, the
corrective actions taken by the laboratory, and which final reports had to be re-issued. Customers
must be notified within 30 days after the data investigation is completed and the impact to final
results is assessed.

8.1.3. Internal Audit Reports and Corrective Action Plans

8.1.3.1. A full description of the audit, including the identification of the operation audited, the
date(s) on which the audit was conducted, the specific systems examined, and the observations
noted are summarized in an internal audit report. Although other personnel may assist with the
performance of the audit, the SQM/QM writes and issues the internal audit report identifying
which audit observations are deficiencies that require corrective action.

8.1.3.2. When audit findings cast doubt on the effectiveness of the operations or on the correctness
of validity of the laboratory’s environmental test results, the laboratory will take timely corrective
action and notify the customer in writing within three business days, if investigations show that the
laboratory results may have been affected.

8.1.3.3. Once completed, the internal audit report is issued jointly to the SGM/GM/AGM/OM and
the manager(s)/supervisor(s) of the audited operation at a minimum. The responsible
manager(s)/supervisor(s) responds within 14 days with a proposed plan to correct all of the
deficiencies cited in the audit report. The SQM/QM may grant additional time for responses to
large or complex deficiencies (not to exceed 30 days). Each response must include timetables for
completion of all proposed corrective actions.

8.1.3.4. The SQM/QM reviews the audit responses. If the response is accepted, the SQM/QM uses
the action plan and timetable as a guideline for verifying completion of the corrective action(s). If
the SQM/QM determines that the audit response does not adequately address the correction of
cited deficiencies, the response will be returned for modification.
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8.1.3.5. To complete the audit process, the SQM/QM performs a re-examination of the areas
where deficiencies were found to verify that all proposed corrective actions have been
implemented. An audit deficiency is considered closed once implementation of the necessary
corrective action has been audited and verified. This is usually within 60-90 days after
implementation. If corrective action cannot be verified, the associated deficiency remains open
until that action is completed.

8.2. External Audits

8.2.1. PASI laboratories are audited regularly by regulatory agencies to maintain laboratory
certifications and by customers to maintain appropriate specific protocols.

8.2.2. Audit teams external to the company review the laboratory to assess the effectiveness of
systems and degree of technical expertise. The SQM/QM and other QA staff host the audit team and
assist in facilitation of the audit process. Generally, the auditors will prepare a formalized audit report
listing deficiencies observed and follow-up requirements for the laboratory. In some cases, items of
concern are discussed during a debriefing convened at the end of the on-site review process.

8.2.3. The laboratory staff and supervisors develop corrective action plans to address any deficiencies
with the guidance of the SQM/QM. The SGM/GM/AGM/OM provides the necessary resources for
staff to develop and implement the corrective action plans. The SQM/QM collates this information and
provides a written response to the audit team. The response contains the corrective action plan and
expected completion dates for each element of the plan. The SQM/QM follows-up with the laboratory
staff to ensure corrective actions are implemented and that the corrective action was effective.

8.3. Quarterly Quality Reports

8.3.1. The SQM/QM is responsible for preparing a quarterly report to management summarizing the
effectiveness of the laboratory Quality Systems. This status report will include:

Overview of quality activities for the quarter
Certification status

Proficiency Testing study results

SOP revision activities

Company-wide 3P Document implementation (internal program)
External audit findings

Internal audit (method/system) findings
Manual integration audit findings (Mintminer)
Raw Data and Final Report review findings
MDL activities

Corrective action activities

Training activity status

Other significant Quality System items

8.3.2. The Corporate Director of Quality utilizes the information from each laboratory to make
decisions impacting the quality program compliance of the company as a whole. Each
SGM/GM/AGM/OM utilizes the quarterly report information to make decisions impacting Quality
Systems and operational systems at a local level.
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8.3.3. Additional information can be found in SOP S-NY-Q-220-rev.02 Review of Requests,
tenders, and Contracts Review or its equivalent revision or replacement.

8.4. Annual Managerial Review

8.4.1. A managerial review of Quality Systems is performed on an annual basis at a minimum. This
allows for assessing program effectiveness and introducing changes and/or improvements.

8.4.2. The managerial review must include the following topics of discussion:

Suitability of quality management policies and procedures

Manager/Supervisor reports

Internal audit results

Corrective and preventative actions

External assessment results

Proficiency testing studies

Sample capacity and scope of work changes

Customer feedback, including complaints

Recommendations for improvement,

Other relevant factors, such as quality control activities, resources, and staffing.

8.4.3. This managerial review must be documented for future reference by the SQM/QM and copies
of the report are distributed to laboratory staff. Results should feed into the laboratory planning
system and should include goals, objectives, and action plans for the coming year. The laboratory
shall ensure that any actions identified during the review are carried out within an appropriate and
agreed upon timescale.

8.5. Customer Service Reviews

8.5.1. As part of the annual managerial review listed previously, the sales staff is responsible for
reporting on customer feedback, including complaints. The acquisition of this information is
completed by performing surveys.

8.5.2. The sales staff continually receives customer feedback, both positive and negative, and
reports this feedback to the laboratory management in order for them to evaluate and improve their
management system, testing activities and customer service.

8.5.3. In addition, the labs must be willing to cooperate with customers or their representatives to
clarify customer requests and to monitor the laboratory’s performance in relation to the work being
performed for the customers. This cooperation may include providing the customer reasonable
access to relevant areas of the lab for the witnessing of tests being performed; or the preparation of
samples or data deliverables to be used for verification purposes.

8.5.4. Customer service is an important aspect to Pace’s overall objective of providing a quality
product. Good communication should be provided to the customer’s throughout projects. The lab
should inform the customer of any delay or major deviations in the performance of analytical tests.
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9.0. CORRECTIVE ACTION

During the process of sample handling, preparation, and analysis, or during review of quality control
records, or during reviews of non-technical portions of the lab, certain occurrences may warrant the
necessity of corrective actions. These occurrences may take the form of analyst errors, deficiencies
in quality control, method deviations, or other unusual circumstances. The Quality System of PASI
provides systematic procedures for the documentation, monitoring, completion of corrective actions,
and follow-up verification of the effectiveness of these corrective actions. This can be done using
PASI’s LabTrack system or other system that lists among at a minimum, the deficiency by issue
number, the deficiency source, responsible party, root cause, resolution, due date, and date resolved.

9.1. Corrective Action Documentation

9.1.1. The following items are examples of sources of laboratory deviations or non-conformances that
warrant some form of documented corrective action:

Internal Laboratory Non-Conformance Trends

PE/PT Sample Results

Internal and External Audits

Data or Records Review (including non-technical records)
Client Complaints

Client Inquiries

Holding Time violations

9.1.2. Documentation of corrective actions may be in the form of a comment or footnote on the final
report that explains the deficiency (e.g., matrix spike recoveries outside of acceptance criteria) or it
may be a more formal documentation (either paper system or computerized spreadsheet). This depends
on the extent of the deficiency, the impact on the data, and the method or customer requirements for
documentation.

9.1.3. The person who discovers the deficiency or non-conformance initiates the corrective action
documentation on the Non-Conformance Corrective/ Preventative Action report and/or LabTrack. The
documentation must include the affected projects and sample numbers, the name of the applicable
Project Manager, the customer name, and the sample matrix involved. The person initiating the
corrective action documentation must also list the known causes of the deficiency or non-conformance
as well as any corrective/preventative actions that they have taken. Preventive actions must be taken in
order to prevent or minimize the occurrence of the situation.

9.1.4. In the event that the laboratory is unable to determine the cause, laboratory personnel and
management staff will start a root cause analysis by going through an investigative process. During this
process, the following general steps must be taken into account: defining the non-conformance,
assigning responsibilities, determining if the condition is significant, and investigating the root cause of
the nonconformance. General non-conformance investigative techniques follow the path of the sample
through the process looking at each individual step in detail. The root cause must be documented
within LabTrack or on the Corrective/Preventative Action Report.

9.1.5. After all the documentation is completed, the routing of the Corrective/Preventative Action
Report and /or LabTrack will continue from the person initiating the corrective action, to their
immediate supervisor or the applicable Project Manager and finally to the SQM/QM, if applicable,
who may be responsible for final review and signoff of corrective/preventative actions.
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9.1.6. In the event that analytical testing or results do not conform to documented laboratory policies
or procedures, customer requirements, or standard specifications, the laboratory shall investigate the
significance of the non-conformance and document appropriate corrective actions. The proper level of
laboratory management will review any departure from these requirements for technical suitability.
These departures are permitted only with the approval of the SGM/GM/AGM/OM or the SQM/QM.
Where necessary, Project Management will notify the customer of the situation and will advise of any
ramifications to data quality (with the possibility of work being recalled).

9.2. Corrective Action Completion
9.2.1. Internal Laboratory Non-Conformance Trends

9.2.1.1. There are several types of non-conformance trends that may occur in the laboratory that
would require the initiation of a corrective action report. Laboratories may choose to initiate a
corrective action for all instances of one or more of these categories if they so choose, however the
intent is that each of these would be handled according to its severity; one time instances could be
handled with a footnote or qualifier whereas a systemic problem with any of these categories may
require an official corrective action process. These categories, as defined in the Corrective Action
SOP are as follows:

Login error

Preparation Error
Contamination
Calibration Failure
Internal Standard Failure
LCS Failure

Laboratory accident
Spike Failure

Instrument Failure

Final Reporting error

9.2.2. PE/PT Sample Results

9.2.2.1. Any PT result assessed as “not acceptable” requires an investigation and applicable
corrective actions. The operational staff is made aware of the PT failures and they are responsible
for reviewing the applicable raw data and calibrations and list possible causes for error. The
SQM/QM reviews their findings and initiates another external PT sample or an internal PT sample
to try and correct the previous failure. Replacement PT results must be monitored by the SQM/QM
and reported to the applicable regulatory authorities.

9.2.3. Internal and External Audits

9.2.3.1. The SQM/QM is responsible for documenting all audit findings and their corrective
actions. This documentation must include the initial finding, the persons responsible for the
corrective action, the due date for responding to the auditing body, the root cause of the finding, and
the corrective actions needed for resolution. The SQM/QM is also responsible for providing any
back-up documentation used to demonstrate that a corrective action has been completed.

9.2.4. Data Review
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9.2.4.1. In the course of performing primary and secondary review of data or in the case of raw data
reviews (e.g., by the SQM/QM), errors may be found which require corrective actions. Any finding
that affects the quality of the data requires some form of corrective action, which may include
revising and re-issuing of final reports.

9.2.5. Client Complaints

9.2.5.1. Project Managers are responsible for issuing corrective action forms, when warranted, for
customer complaints. As with other corrective actions, the possible causes of the problem are listed
and the form is passed to the appropriate analyst or supervisor for investigation. After potential
corrective actions have been determined, the Project Manager reviews the corrective action form to
ensure all customer needs or concerns are being adequately addressed.

9.2.6. Client Inquiries

9.2.6.1. When an error on the customer report is discovered, the Project Manager is responsible for
initiating a formal corrective action form that describes the failure (e.g., incorrect analysis reported,
reporting units are incorrect, or reporting limits do not meet objectives). The Project Manager is also
responsible for revising the final report if necessary and submitting it to the customer.

9.2.7. Holding Time Violations

9.2.7.1. In the event that a holding time has been missed, the analyst or supervisor must complete a
formal corrective action form. The Project Manager and the SQM/QM must be made aware of all
holding time violations.

9.2.7.2. The Project Manager must contact the customer in order that appropriate decisions are
made regarding the hold time excursion and the ultimate resolution is then documented and
included in the customer project file. The SQM/QM includes a list of all missed holding times in
their Quarterly Report to the corporate quality office.

9.3. Preventive Action Documentation

9.3.1. Pace laboratories can take advantage of several available information sources in order to
identify needed improvements in all of their systems including technical, managerial, and quality.
These sources may include:

e Management Continuous Improvement Plan (CIP) metrics which are used by all production
departments within Pace. When groups compare performance across the company, ways to
improve systems may be discovered. These improvements can be made within a department or
laboratory-wide.

e Annual managerial reviews- part of this TNI-required and NVLAP-required review is to look at
all processes and procedures used by the laboratory over the past year and to determine ways to
improve these processes in the future.

¢ Quality systems reviews- any frequent checks of quality systems (monthly logbook reviews,
etc.) can uncover issues that can be corrected or adjusted before they become a larger issue.

9.3.2. When improvement opportunities are identified or if preventive action is required, the laboratory
can develop, implement, and monitor preventive action plans.
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10.0. GLOSSARY

The source of some of the definitions is indicated previous to the actual definition (e.g., TNI, DoD)

3P Program

The Pace Analytical continuous improvement program that focuses on
Process, Productivity, and Performance. Best Practices are identified that can
be used by all PASI labs.

Acceptance Criteria

TNI - Specified limits placed on characteristics of an item, process, or service
defined in requirement documents.

Accreditation TNI - The process by which an agency or organization evaluates and
recognizes a laboratory as meeting certain predetermined qualifications or
standards, thereby accrediting the laboratory.

Accrediting Authority | DoD- The Territorial, State or Federal agency having responsibility and

accountability for environmental laboratory accreditation and which grants
accreditation.

Accrediting (or

DoD- Authoritative body that performs accreditation.

Accreditation) Body

Accuracy TNI - The degree of agreement between an observed value and an accepted
reference value. Accuracy includes a combination of random error (precision)
and systematic error (bias) components that are due to sampling and analytical
operations; a data quality indicator.

Aliquot DoD- A discrete, measured, representative portion of a sample taken for
analysis.

Analysis Code All the set parameters of a test, such as Analytes, Method, Detection Limits

(Acode) and Price.

Analysis Sequence A compilation of all samples, standards and quality control samples run during
a specific amount of time on a particular instrument in the order they are
analyzed.

Analyst TNI - The designated individual who performs the “hands-on” analytical
methods and associated techniques and who is the one responsible for
applying required laboratory practices and other pertinent quality controls to
meet the required level of quality.

Analyte DoD- The specific chemicals or components for which a sample is analyzed; it
may be a group of chemicals that belong to the same chemical family, and
which are analyzed together.

Analytical TNI- A subset of Measurement Uncertainty that includes all laboratory

Uncertainty activities performed as part of the analysis.

Assessment TNI - The evaluation process used to measure or establish the performance,
effectiveness, and conformance of an organization and/or its system to defined
criteria (to the standards and requirements of laboratory accreditation).

Atomic Absorption Instrument used to measure concentration in metals samples.

Spectrometer

Atomization DoD- A process in which a sample is converted to free atoms.

Pace Corporate Quality Office and Pace New
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Audit TNI- A systematic and independent examination of facilities, equipment,
personnel, training, procedures, record-keeping, data validation, data
management, and reporting aspects of a system to determine whether QA/QC
and technical activities are being conducted as planned and whether these
activities will effectively achieve quality objectives.

Batch TNI - Environmental samples that are prepared and/or analyzed together with
the same process and personnel, using the same lot(s) of reagents. A
preparation batch is composed of one to 20 environmental samples of the
same quality systems matrix, meeting the above-mentioned criteria and with a
maximum time between the start of processing of the first and last sample in
the batch to be 24 hours. An analytical batch is composed of prepared
environmental samples (extracts, digestates or concentrates) which are
analyzed together as a group. An analytical batch can include prepared
samples originating from various quality system matrices and can exceed 20
samples.

Bias TNI- The systematic or persistent distortion of a measurement process, which
causes errors in one direction (i.e., the expected sample measurement is
different from the sample’s true value).

Blank TNI - A sample that has not been exposed to the analyzed sample stream in
order to monitor contamination during sampling, transport, storage or analysis.
The blank is subjected to the usual analytical and measurement process to
establish a zero baseline or background value and is sometimes used to adjust
or correct routine analytical results.

Blind Sample DoD- A sub-sample for analysis with a composition known to the submitter.
The analyst/laboratory may know the identity of the sample but not its
composition. It is used to test the analyst’s or laboratory’s proficiency in the
execution of the measurement process.

BNA (Base Neutral A list of semi-volatile compounds typically analyzed by mass spectrometry

Acid compounds) methods. Named for the way they can be extracted out of environmental
samples in an acidic, basic or neutral environment.

BOD (Biochemical Chemical procedure for determining how fast biological organisms use up

Oxygen Demand) oxygen in a body of water.

Calibration TNI - A set of operations that establish, under specified conditions, the

relationship between values of quantities indicated by a measuring instrument
or measuring system, or values represented by a material measure or a
reference material, and the corresponding values realized by standards. 1) In
calibration of support equipment, the values realized by standards are
established through the use of reference standards that are traceable to the
International System of Units (SI); 2) In calibration according to test methods,
the values realized by standards are typically established through the use of
Reference Materials that are either purchased by the laboratory with a
certificate of analysis or purity, or prepared by the laboratory using support
equipment that has been calibrated or verified to meet specifications.
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Calibration Curve

TNI- The mathematical relationship between the known values, such as
concentrations, of a series of calibration standards and their instrument
response.

Calibration Method

DoD- A defined technical procedure for performing a calibration.

Calibration Range

DoD- The range of values (concentrations) between the lowest and highest
calibration standards of a multi-level calibration curve. For metals analysis
with a single-point calibration, the low-level calibration check standard and the
high standard establish the linear calibration range, which lies within the linear
dynamic range.

Calibration Standard

TNI- A substance or reference material used for calibration.

Certified Reference TNI- Reference material accompanied by a certificate, having a value,

Material (CRM) measurement uncertainty, and stated metrological traceability chain to a
national metrology institute.

Chain of Custody DoD- An unbroken trail of accountability that verifies the physical security of
samples, data, and records.

Chain of custody TNI - Record that documents the possession of the samples from the time of

Form (COC) collection to receipt in the laboratory. This record generally includes: the
number and type of containers; the mode of collection, the collector, time of
collection; preservation; and requested analyses.

Chemical Oxygen A test commonly used to indirectly measure the amount of organic compounds

Demand (COD) in water.

Client (referred to by | DoD- Any individual or organization for whom items or services are furnished

ISO as Customer) or work performed in response to defined requirements and expectations.

Code of Federal A codification of the general and permanent rules published in the Federal

Regulations (CFR) Register by agencies of the federal government.

Comparability An assessment of the confidence with which one data set can be compared to
another. Comparable data are produced through the use of standardized
procedures and techniques.

Completeness The percent of valid data obtained from a measurement system compared to
the amount of valid data expected under normal conditions. The equation for
completeness is:

% Completeness = (Valid Data Points/Expected Data Points)*100

Confirmation TNI - Verification of the identity of a component through the use of an
approach with a different scientific principle from the original method. These
may include, but are not limited to: second-column confirmation; alternate
wavelength; derivatization; mass spectral interpretation; alternative detectors;
or additional cleanup procedures.

Conformance DoD- An affirmative indication or judgment that a product or service has met
the requirements of the relevant specifications, contract, or regulation; also the
state of meeting the requirements.

Congener DoD- A member of a class of related chemical compounds (e.g., PCBs,

PCDDs).

Consensus Standard

DoD- A standard established by a group representing a cross-section of a
particular industry or trade, or a part thereof.
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Continuing A blank sample used to monitor the cleanliness of an analytical system at a

Calibration Blank frequency determined by the analytical method.

(CCB)

Continuing Compounds listed in mass spectrometry methods that are used to evaluate an

Calibration Check instrument calibration from the standpoint of the integrity of the system. High

Compounds (CCC) variability would suggest leaks or active sites on the instrument column.

Continuing DoD- The verification of the initial calibration that is required during the

Calibration course of analysis at periodic intervals. Continuing calibration verification

Verification applies to both external and internal standard calibration techniques, as well as
to linear and non-linear calibration models.

Continuing Also referred to as a CVS in some methods, it is a standard used to verify the

Calibration initial calibration of compounds in an analytical method. CCVs are analyzed at

Verification (CCV) a frequency determined by the analytical method.

Standard

Continuous Emission | A flue gas analyzer designed for fixed use in checking for environmental

Monitor (CEM) pollutants.

Contract Laboratory A national network of EPA personnel, commercial labs, and support

Program (CLP) contractors whose fundamental mission is to provide data of known and
documented quality.

Contract Required Detection limit that is required for EPA Contract Laboratory Program (CLP)

Detection Limit contracts.

(CRDL)

Contract Required Quantitation limit (reporting limit) that is required for EPA Contract

Quantitation Limit Laboratory Program (CLP) contracts.

(CRQL)

Control Chart A graphic representation of a series of test results, together with limits within
which results are expected when the system is in a state of statistical control
(see definition for Control Limit)

Control Limit A range within which specified measurement results must fall to verify that the

analytical system is in control. Control limit exceedances may require
corrective action or require investigation and flagging of non-conforming data.

Corrective Action

DoD- The action taken to eliminate the causes of an existing non-conformity,
defect, or other undesirable situation in order to prevent recurrence.

Corrective and
Preventative Action
(CAPA)

The primary management tools for bringing improvements to the quality
system, to the management of the quality system’s collective processes, and
to the products or services delivered which are an output of established
systems and processes.

Data Audit DoD- A qualitative and quantitative evaluation of the documentation and
procedures associated with environmental measurements to verify that the
resulting data are of acceptable quality (i.e. that they meet specified acceptance
criteria).

Data Quality Systematic strategic planning tool based on the scientific method that

Objective (DQO) identifies and defines the type, quality, and quantity of data needed to satisfy a
specified use or end user.

Data Reduction TNI- The process of transforming the number of data items by arithmetic or

statistical calculation, standard curves, and concentration factors, and collating
them into a more usable form.
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Definitive Data DoD- Analytical data of known quality, concentration and level of uncertainty.
The levels of quality and uncertainty of the analytical data are consistent with
the requirements for the decision to be made. Suitable for final decision-

making.
Demonstration of TNI- A procedure to establish the ability of the analyst to generate analytical
Capability results of acceptable accuracy and precision.

Detection Limit (DL) | DoD- The smallest analyte concentration that can be demonstrated to be
different than zero or a blank concentration at the 99% level of confidence. At
the DL, the false positive rate is 1%.

Diesel Range A range of compounds that denote all the characteristic compounds that make

Organics (DRO) up diesel fuel (range can be state or program specific).

Digestion DoD- A process in which a sample is treated (usually in conjunction with heat)
to convert the sample to a more easily measured form.

Document Control DoD- The act of ensuring that documents (and revisions thereto) are proposed,

reviewed for accuracy, approved for release by authorized personnel,
distributed properly and controlled to ensure use of the correct version at the
location where the prescribed activity is performed.

Dry Weight The weight after drying in an oven at a specified temperature.

Duplicate (also DoD- The analyses or measurements of the variable of interest performed
known as Replicate or | identically on two subsamples of the same sample. The results of duplicate
Laboratory Duplicate) | analyses are used to evaluate analytical or measurement precision but not the
precision of sampling, preservation or storage internal to the laboratory.

Electron Capture Device used in GC methods to detect compounds that absorb electrons (e.g.,

Detector (ECD) PCB compounds).

Electronic Data A summary of environmental data (usually in spreadsheet form) which clients

Deliverable (EDD) request for ease of data review and comparison to historical results.

Eluent DoD- A solvent used to carry the components of a mixture through a
stationary phase.

Elute DoD- To extract, specifically, to remove (absorbed material) from an
absorbent by means of a solvent.

Elution DoD- A process in which solutes are washed through a stationary phase by

movement of a mobile phase.

Environmental Data DoD- Any measurements or information that describe environmental
processes, locations, or conditions; ecological or health effects and
consequences; or the performance of environmental technology.

Environmental DoD- The process of measuring or collecting environmental data.
Monitoring
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Environmental A representative sample of any material (aqueous, non-aqueous, or
Sample multimedia) collected from any source for which determination of
composition or contamination is requested or required. Environmental samples
can generally be classified as follows:
e Non Potable Water ( Includes surface water, ground water, effluents,
water treatment chemicals, and TCLP leachates or other extracts)
e Drinking Water - Delivered (treated or untreated) water designated as
potable water
o  Water/Wastewater - Raw source waters for public drinking water
supplies, ground waters, municipal influents/effluents, and industrial
influents/effluents
e Sludge - Municipal sludges and industrial sludges.
e Soil - Predominately inorganic matter ranging in classification from
sands to clays.
e Waste - Aqueous and non-aqueous liquid wastes, chemical solids, and
industrial liquid and solid wastes
Equipment Blank A sample of analyte-free media used to rinse common sampling equipment to
check effectiveness of decontamination procedures.
Facility A distinct location within the company that has unique certifications,
personnel and waste disposal identifications.
False Negative DoD- An analyte incorrectly reported as absent from the sample, resulting in

potential risks from their presence.

False Positive

DoD- An item incorrectly identified as present in the sample, resulting in a
high reporting value for the analyte of concern.

Field Blank

A blank sample prepared in the field by filling a clean container with reagent
water and appropriate preservative, if any, for the specific sampling activity
being undertaken.

Field Measurement

Determination of physical, biological, or radiological properties, or chemical
constituents that are measured on-site, close in time and space to the matrices
being sampled/measured, following accepted test methods. This testing is
performed in the field outside of a fixed-laboratory or outside of an enclosed
structure that meets the requirements of a mobile laboratory.

Field of Accreditation

TNI- Those matrix, technology/method, and analyte combinations for which
the accreditation body offers accreditation.

Finding

TNI- An assessment conclusion referenced to a laboratory accreditation
standard and supported by objective evidence that identifies a deviation from a
laboratory accreditation standard requirement.

Flame Atomic
Absorption
Spectrometer (FAA)

Instrumentation used to measure the concentration of metals in an
environmental sample based on the fact that ground state metals absorb light at
different wavelengths. Metals in a solution are converted to the atomic state by
use of a flame.

Flame Ionization

A type of gas detector used in GC analysis where samples are passed through

Detector (FID) a flame which ionizes the sample so that various ions can be measured.
Gas Chromatography | Instrumentation which utilizes a mobile carrier gas to deliver an environmental
(GO) sample across a stationary phase with the intent to separate compounds out and

measure their retention times.
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Gas Chromatograph/ | In conjunction with a GC, this instrumentation utilizes a mass spectrometer
Mass Spectrometry which measures fragments of compounds and determines their identity by
(GC/MS) their fragmentation patterns (mass spectra).
Gasoline Range A range of compounds that denote all the characteristic compounds that make
Organics (GRO) up gasoline (range can be state or program specific).
Graphite Furnace Instrumentation used to measure the concentration of metals in an
Atomic Absorption environmental sample based on the absorption of light at different wavelengths
Spectrometry that are characteristic of different analytes.
(GFAA)
High Pressure Liquid | Instrumentation used to separate, identify and quantitate compounds based on
Chromatography retention times which are dependent on interactions between a mobile phase
(HPLO) and a stationary phase.
Holding Time TNI- The maximum time that can elapse between two specified activities.
40 CFR Part 136- The maximum time that samples may be held prior to
preparation and/or analysis as defined by the method and still be considered
valid or not compromised.
For sample prep purposes, hold times are calculated using the time of the start
of the preparation procedure.
DoD- The time elapsed from the time of sampling to the time of extraction or
analysis, or from extraction to analysis, as appropriate.
Homogeneity The degree to which a property or substance is uniformly distributed
throughout a sample.
Homolog DoD- One in a series of organic compounds in which each successive member
has one more chemical group in its molecule than the next preceding member.
For instance, methanol, ethanol, propanol, butanol, etc., form a homologous
series.
Inductively Coupled Analytical technique used for the detection of trace metals which uses plasma
Plasma Atomic to produce excited atoms that emit radiation of characteristic wavelengths.
Emission
Spectrometry (ICP-
AES)
Inductively Coupled An ICP-AES that is used in conjunction with a mass spectrometer so that the
Plasma- Mass instrument is not only capable of detecting trace amounts of metals and non-
Spectrometry metals but is also capable of monitoring isotopic speciation for the ions of
(ICP/MS) choice.
Infrared Spectrometer | An instrument that uses infrared light to identify compounds of interest.
(IR)

Initial Calibration
(ICAL)

The process of analyzing standards, prepared at specified concentrations, to
define the quantitative response relationship of the instrument to the analytes
of interest. Initial calibration is performed whenever the results of a calibration
verification standard do not conform to the requirements of the method in use
or at a frequency specified in the method.

Initial Calibration
Blank (ICB)

A blank sample used to monitor the cleanliness of an analytical system at a
frequency determined by the analytical method. This blank is specifically run
in conjunction with the Initial Calibration Verification (ICV) where applicable.
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Initial Calibration
Verification (ICV)

DoD- A standard obtained or prepared from a source independent of the
source of the standards for the initial calibration. Its concentration should be at
or near the middle of the calibration range. It is done after the initial
calibration.

Inspection

DoD- An activity such as measuring, examining, testing, or gauging one or
more characteristics of an entity and comparing the results with specified
requirements in order to establish whether conformance is achieved for each
characteristic.

Instrument Blank

DoD- A clean sample (e.g., distilled water) processed through the instrumental
steps of the measurement process; used to determine instrument
contamination.

Instrument Detection
Limits (IDLs)

Limits determined by analyzing a series of reagent blank analyses to obtain a
calculated concentration. IDLs are determined by calculating the average of
the standard deviations of three runs on three non-consecutive days from the
analysis of a reagent blank solution with seven consecutive measurements per
day.

Interference, spectral

DoD- Occurs when particulate matter from the atomization scatters incident
radiation from the source or when the absorption or emission from an
interfering species either overlaps or is so close to the analyte wavelength that
resolution becomes impossible.

Interference, chemical

DoD- Results from the various chemical processes that occur during
atomization and later the absorption characteristics of the analyte.

Internal Standards

TNI - A known amount of standard added to a test portion of a sample as a
reference for evaluating and controlling the precision and bias of the applied
analytical method.

Intermediate
Standard Solution

Reference solutions prepared by dilution of the stock solutions with an
appropriate solvent.

International System

DoD- The coherent system of units adopted and recommended by the General

of Units (S]) Conference on Weights and Measures.

Ion Chromatography | Instrumentation or process that allows the separation of ions and molecules

10) based on the charge properties of the molecules.

Isomer DoD- One of two or more compounds, radicals, or ions that contain the same
number of atoms of the same element but differ in structural arrangement and
properties. For example, hexane (C6H14) could be n-hexane, 2-
methylpentane, 3-methylpentane, 2,3-dimethylbutane, 2,2-dimethylbutane.

Laboratory DoD- A body that calibrates and/or tests.

Laboratory Control TNI - (however named, such as laboratory fortified blank, spiked blank, or QC

Sample (LCS) check sample): A sample matrix, free from the analytes of interest, spiked with
verified known amounts of analytes or a material containing known and
verified amounts of analytes and taken through all sample preparation and
analytical steps of the procedure unless otherwise noted in a reference method.
It is generally used to establish intra-laboratory or analyst-specific precision
and bias or to evaluate the performance of all or a portion of the
measurement system.

Laboratory Duplicate | DoD- Aliquots of a sample taken from the same container under laboratory

conditions and processed and analyzed independently.
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Laboratory A computer system that is used to maintain all sample information from

Information sample receipt, through preparation and analysis and including sample report

Management System | generation.

(LIMS)

LabTrack Database used by Pace Analytical to store and track corrective actions and
other laboratory issues.

Learning A training database used by Pace Analytical to train their employees. This

Management System
(LMS)

system is a self-paced system which is capable of tracking all employee
training requirements and documentation.

Legal Chain-of-
Custody Protocols

TNI- Procedures employed to record the possession of samples from the time
of sampling through the retention time specified by the client or program.
These procedures are performed at the special request of the client and include
the use of a Chain-of-Custody Form that documents the collection, transport,
and receipt of compliance samples by the laboratory. In addition, these
protocols document all handling of the samples within the laboratory.

Limit(s) of Detection
(LOD)

TNI- A laboratory’s estimate of the minimum amount of an analyte in a given
matrix that an analytical process can reliably detect in their facility.

DoD- The smallest amount or concentration of a substance that must be
present in a sample in order to be detected at a high level of confidence (99%).
At the LOD, the false negative rate is 1%.

Limit(s) of
Quantitation (LOQ)

TNI- The minimum levels, concentrations, or quantities of a target variable
(e.g., target analyte) that can be reported with a specified degree of confidence.
DoD- The lowest concentration that produces a quantitative result within
specified limits of precision and bias. For DoD projects, the LOQ shall be set
at or above the concentration of the lowest initial calibration standard.

Laboratory
Information
Management System
(LIMS)

A computer system that is used to maintain all sample information from
sample receipt, through preparation and analysis and including sample report
generation.

Learning A web-based database used by the laboratories to track and document training

Management System | activities. The system is administered by the corporate training department and

(LMS) each laboratory’s learn centers are maintained by a local administrator.

Lot A quantity of bulk material of similar composition processed or manufactured
at the same time.

Management DoD- Those individuals directly responsible and accountable for planning,

implementing, and assessing work.

Management System

DoD- System to establish policy and objectives and to achieve those
objectives.

Manager (however
named)

DoD- The individual designated as being responsible for the overall operation,
all personnel, and the physical plant of the environmental laboratory. A
supervisor may report to the manager. In some cases, the supervisor and the
manager may be the same individual.

Matrix

TNI - The substrate of a test sample.

Matrix Duplicate

TNI- A replicate matrix prepared in the laboratory and analyzed to obtain a
measure of precision.
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Matrix Spike (MS) TNI- A sample prepared, taken through all sample preparation and analytical

(spiked sample or steps of the procedure unless otherwise noted in a referenced method, by

fortified sample) adding a known amount of target analyte to a specified amount of sample for
which an independent test result of target analyte concentration is available.
Matrix spikes are used, for example, to determine the effect of the matrix on a
method’s recovery efficiency.

Matrix Spike TNI - A replicate matrix spike prepared in the laboratory and analyzed to

Duplicate (MSD) obtain a measure of the precision of the recovery for each analyte.

(spiked sample or

fortified sample

duplicate)

Measurement System

TNI - A test method, as implemented at a particular laboratory, and which
includes the equipment used to perform the test and the operator(s).

Method TNI- A body of procedures and techniques for performing an activity (e.g.,
sampling, chemical analysis, quantification), systematically presented in the
order in which they are to be executed.

Method Blank TNI - A sample of a matrix similar to the batch of associated samples (when
available) that is free from the analytes of interest and is processed
simultaneously with and under the same conditions as samples through all
steps of the analytical procedures, and in which no target analytes or
interferences are present at concentrations that impact the analytical results for
sample analyses.

Method Detection DoD- One way to establish a Detection Limit; defined as the minimum

Limit (MDL) concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero and is determined
from analysis of a sample in a given matrix containing the analyte.

Method of Standard DoD- A set of procedures adding one or more increments of a standard

Additions solution to sample aliquots of the same size in order to overcome inherent
matrix effects. The procedures encompass the extrapolation back to obtain the
sample concentration.

MintMiner Program used by Pace Analytical to review large amounts of chromatographic
data to monitor for errors or data integrity issues.

Mobile Laboratory TNI- A portable enclosed structure with necessary and appropriate
accommodation and environmental conditions for a laboratory, within which
testing is performed by analysts. Examples include but are not limited to
trailers, vans, and skid-mounted structures configured to house testing
equipment and personnel.

National Institute of TNI- A federal agency of the US Department of Commerce’s Technology

Standards and Administration that is designed as the United States national metrology

Technology (NIST) institute (or NMI).

National Pollutant A permit program that controls water pollution by regulating point sources that

Discharge Elimination | discharge pollutants into U.S. waters.

System (NPDES)

Negative Control

DoD- Measures taken to ensure that a test, its components, or the environment
do not cause undesired effects, or produce incorrect test results.
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Nitrogen Phosphorus | A detector used in GC analyses that utilizes thermal energy to ionize an

Detector (NPD) analyte. With this detector, nitrogen and phosphorus can be selectively
detected with a higher sensitivity than carbon.

Nonconformance DoD- An indication or judgment that a product or service has not met the
requirement of the relevant specifications, contract, or regulation; also the state
of failing to meet the requirements.

Not Detected (ND) The result reported for a compound when the detected amount of that

compound is less than the method reporting limit.

Performance Audit

DoD- The routine comparison of independently obtained qualitative and
quantitative measurement system data with routinely obtained data in order to
evaluate the proficiency of an analyst or laboratory.

Performance Based
Measurement System

An analytical system wherein the data quality needs, mandates or limitations
of a program or project are specified and serve as criteria for selecting

(PBMYS) appropriate test methods to meet those needs in a cost-effective manner.
Photo-ionization An ion detector which uses high-energy photons, typically in the ultraviolet
Detector (PID) range, to break molecules into positively charged ions.

Polychlorinated A class of organic compounds that were used as coolants and insulating fluids
Biphenyls (PCB) for transformers and capacitors. The production of these compounds was

banned in the 1970’s due to their high toxicity.

Positive Control

DoD- Measures taken to ensure that a test and/or its components are working
properly and producing correct or expected results from positive test subjects.

Post-Digestion Spike | A sample prepared for metals analyses that has analytes spike added to
determine if matrix effects may be a factor in the results.

Power of Hydrogen The measure of acidity or alkalinity of a solution.

(pH)

Practical Quantitation | Another term for a method reporting limit. The lowest reportable

Limit (PQL) concentration of a compound based on parameters set up in an analytical
method and the laboratory’s ability to reproduce those conditions.

Precision TNI - The degree to which a set of observations or measurements of the same
property, obtained under similar conditions, conform to themselves; a data
quality indicator. Precision is usually expressed as standard deviation, variance
or range, in either absolute or relative terms.

Preservation TNI- Any conditions under which a sample must be kept in order to maintain
chemical and/or biological integrity prior to analysis.

Procedure TNI- A specified way to carry out an activity or process. Procedures can be

documented or not.

Proficiency Testing

TNI - A means of evaluating a laboratory’s performance under controlled
conditions relative to a given set of criteria through analysis of unknown
samples provided by an external source.

Proficiency Testing
Program

TNI - The aggregate of providing rigorously controlled and standardized
environmental samples to a laboratory for analysis, reporting of results,
statistical evaluation of the results and the collective demographics and results
summary of all participating laboratories.

Proficiency Testing
Sample (PT)

TNI- A sample, the composition of which is unknown to the laboratory and is
provided to test whether the laboratory can produce analytical results within
the specified acceptance criteria.
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Protocol

TNI - A detailed written procedure for field and/or laboratory operation (e.g.,
sampling, analysis) that must be strictly followed.

Quality Assurance

(QA)

TNI- An integrated system of management activities involving planning,
implementation, assessment, reporting and quality improvement to ensure that
a process, item, or service is of the type and quality needed and expected by
the client.

DoD- An integrated system of activities involving planning, quality control,
quality assessment, reporting, and quality improvement to ensure that a
product or service meets defined standards of quality with a stated level of
confidence.

Quality Assurance
Manual (QAM)

A document stating the management policies, objectives, principles,
organizational structure and authority, responsibilities, accountability, and
implementation of an agency, organization, or laboratory, to ensure the quality
of its product and the utility of its product to its users.

Quality Assurance
Project Plan (QAPP)

DoD- A formal document describing the detailed quality control procedures
by which the quality requirements defined for the data and decisions
pertaining to a specific project are to be achieved.

Quality Control (QC)

TNI- The overall system of technical activities that measures the attributes and
performance of a process, item, or service against defined standards to verify
that they meet the stated requirements established by the customer; operational
techniques and activities that are used to fulfill requirements for quality; also
the system of activities and checks used to ensure that measurement systems
are maintained within prescribed limits, providing protection against “out of
control” conditions and ensuring that the results are of acceptable quality.

Quality Control
Sample (QCS)

TNI- A sample used to assess the performance of all or a portion of the
measurement system. One of any number of samples, such as Certified
Reference Materials, a quality system matrix fortified by spiking, or actual
samples fortified by spiking, intended to demonstrate that a measurement
system or activity is in control.

Quality Manual

TNI - A document stating the management policies, objectives, principles,
organizational structure and authority, responsibilities, accountability, and
implementation of an agency, organization, or laboratory, to ensure the quality
of its product and the utility of its product to its users.

Quality System

TNI - A structured and documented management system describing the
policies, objectives, principles, organizational authority, responsibilities,
accountability, and implementation plan of an organization for ensuring
quality in its work processes, products (items), and services. The quality
system provides the framework for planning, implementing, and assessing
work performed by the organization and for carrying out required quality
assurance and quality control activities.
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Quality System TNI - These matrix definitions are to be used for purposes of batch and quality

Matrix control requirements:

e Air and Emissions: Whole gas or vapor samples including those
contained in flexible or rigid wall containers and the extracted
concentrated analytes of interest from a gas or vapor that are collected
with a sorbent tube, impinger solution, filter, or other device

e Aqueous: Any aqueous sample excluded from the definition of
Drinking Water or Saline/Estuarine. Includes surface water,
groundwater effluents, and TCLP or other extracts.

e Biological Tissue: Any sample of a biological origin such as fish
tissue, shellfish or plant material. Such samples shall be grouped
according to origin.

e Chemical Waste: A product or by-product of an industrial process
that results in a matrix not previously defined.

e Drinking Water: Any aqueous sample that has been designated a
potable or potentially potable water source.

e Non-aqueous liquid: Any organic liquid with <15% settleable solids

o Saline/Estuarine: Any aqueous sample from an ocean or estuary, or
other salt water source such as the Great Salt Lake.

e Solids: Includes soils, sediments, sludges, and other matrices with
>15% settleable solids.

Quantitation Range DoD- The range of values in a calibration curve between the LOQ and the
highest successively analyzed initial calibration standard. The quantitation
range lies within the calibration range.

Random Error The EPA has established that there is a 5% probability that the results obtained
for any one analyte will exceed the control limits established for the test due to
random error. As the number of compounds measured increases in a given
sample, the probability for statistical error also increases.

Raw Data TNI- The documentation generated during sampling and analysis. This
documentation includes, but is not limited to, field notes, electronic data,
magnetic tapes, untabulated sample results, QC sample results, print outs of
chromatograms, instrument outputs, and handwritten records.

Reagent Blank DoD- A sample consisting of reagent(s), without the target analyte or sample

(method reagent matrix, introduced into the analytical procedure at the appropriate point and

blank) carried through all subsequent steps to determine the contribution of the
reagents and of the involved analytical steps.

Reagent Grade Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are

synonymous terms for reagents that conform to the current specifications of
the Committee on Analytical Reagents of the American Chemical Society.

Reference Material TNI- Material or substance one or more of whose property values are
sufficiently homogenized and well established to be used for the calibration of
an apparatus, the assessment of a measurement method, or for assigning values
to materials.
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Reference Standard

TNI- Standard used for the calibration of working measurement standards in a
given organization or at a given location.

DoD- A standard, generally of the highest metrological quality available at a
given location, from which measurements made at that location are derived.

Reference Toxicant

DoD- The toxicant used in performing toxicity tests to indicate the sensitivity
of a test organism and to demonstrate the laboratory’s ability to perform the
test correctly and obtain consistent results.

Relative Percent
Difference (RPD)

A measure of precision defined as the difference between two measurements
divided by the average concentration of the two measurements.

Reporting Limit (RL)

The level at which method, permit, regulatory and customer-specific
objectives are met. The reporting limit may never be lower than the Limit of
Detection (i.e. statistically determined MDL). Reporting limits are corrected
for sample amounts, including the dry weight of solids, unless otherwise
specified. There must be a sufficient buffer between the Reporting Limit and
the MDL.

DoD- A client-specified lowest concentration value that meets project
requirements for quantitative data with known precision and bias for a specific
analyte in a specific matrix.

Reporting Limit
Verification Standard
(or otherwise named)

A standard analyzed at the reporting limit for an analysis to verify the
laboratory’s ability to report to that level.

Representativeness A quality element related to the ability to collect a sample reflecting the
characteristics of the part of the environment to be assessed. Sample
representativeness is dependent on the sampling techniques specified in the
project work plan.

Requirement DoD- Denotes a mandatory specification; often designated by the term “shall”.

Retention Time

DoD- The time between sample injection and the appearance of a solute peak
at the detector.

Sample

DoD- Portion of material collected for analysis, identified by a single, unique
alphanumeric code. A sample may consist of portions in multiple containers, if
a single sample is submitted for multiple or repetitive analysis.

Sample Condition

Form used by Pace Analytical sample receiving personnel to document the

Upon Receipt Form condition of sample containers upon receipt to the laboratory (used in
(SCURF) conjunction with a COC).

Sample Delivery A unit within a single project that is used to identify a group of samples for
Group (SDG) delivery. An SDG is a group of 20 or fewer field samples within a project,

received over a period of up to 14 calendar days. Data from all samples in an
SDG are reported concurrently.

Sample Receipt Form
(SRF)

Letter sent to the client upon login to show the tests requested and pricing.

Sample Tracking

Procedures employed to record the possession of the samples from the time of
sampling until analysis, reporting and archiving. These procedures include the
use of a Chain of custody Form that documents the collection, transport, and
receipt of compliance samples to the laboratory. In addition, access to the
laboratory is limited and controlled to protect the integrity of the samples.

Sampling

TNI- Activity related to obtaining a representative sample of the object of
conformity assessment, according to a procedure.
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Selective lon
Monitoring (SIM)

A mode of analysis in mass spectrometry where the detector is set to scan over
a very small mass range, typically one mass unit. The narrower the range, the
more sensitive the detector.

Selectivity

TNI- The ability to analyze, distinguish, and determine a specific analyte or
parameter from another component that may be a potential interferent or that
may behave similarly to the target analyte or parameter within the
measurement system.

Sensitivity

TNI - The capability of a method or instrument to discriminate between
measurement responses representing different levels (e.g., concentrations) of a
variable of interest.

Serial Dilution

The stepwise dilution of a substance in a solution.

Shall DoD- Denotes a requirement that is mandatory whenever the criterion for
conformance with the specification requires that there be no deviation. This
does not prohibit the use of alternative approaches or methods for
implementing the specification as long as the requirement is fulfilled.

Should DoD- Denotes a guideline or recommendation whenever noncompliance with

the specification is permissible.

Signal-to-Noise Ratio

DoD- The signal carries information about the analyte, while noise is made up
of extraneous information that is unwanted because it degrades the accuracy
and precision of an analysis and also places a lower limit on the amount of
analyte that can be detected. In most measurements, the average strength of the
noise is constant and independent of the magnitude of the signal. Thus, the
effect of noise on the relative error of a measurement becomes greater and
greater as the quantity being measured (producing the signal) decreases in
magnitude.

Spike DoD- A known mass of target analyte added to a blank sample or sub-sample;
used to determine recovery efficiency or for other quality control purposes.

Standard (Document) | TNI - The document describing the elements of a laboratory accreditation that
has been developed and established within the consensus principles of
standard setting and meets the approval requirements of standard adoption
organizations procedures and policies.

Standard (Chemical) DoD- Standard samples are comprised of a known amount of standard
reference material in the matrix undergoing analysis. A standard reference
material is a certified reference material produced by US NIST and
characterized for absolute content, independent of analytical test method.

Standard Blank (or A calibration standard consisting of the same solvent/reagent matrix used to

Reagent Blank) prepare the calibration standards without the analytes. It is used to construct
the calibration curve by establishing instrument background.

Standard Method DoD- A test method issued by an organization generally recognized as
competent to do so.

Standard Operating TNI- A written document that details the method for an operation, analysis, or

Procedure (SOP) action with thoroughly prescribed techniques and steps. SOPs are officially

approved as the methods for performing certain routine or repetitive tasks.

Standard Reference
Material (SRM)

DoD- A certified reference material produced by the US NIST or other
equivalent organization and characterized for absolute content, independent
of analytical method.
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Statement of
Qualifications (SOQ)

A document that lists information about a company, typically the
qualifications of that company to compete on a bid for services.

Stock Standard

A concentrated reference solution containing one or more analytes prepared
in the laboratory using an assayed reference compound or purchased from a
reputable commercial source.

Supervisor

DoD- The individual(s) designated as being responsible for a particular area or
category of scientific analysis. This responsibility includes direct day-to-day
supervision of technical employees, supply and instrument adequacy and
upkeep, quality assurance/quality control duties and ascertaining that technical
employees have the required balance of education, training and experience to
perform the required analyses.

Surrogate

DoD- A substance with properties that mimic the analyte of interest. It is
unlikely to be found in environmental samples and is added to them for quality
control purposes.

Systems Audit

An on-site inspection or assessment of a laboratory’s quality system.

Target Analytes

DoD- Analytes specifically named by a client (also called project-specific
analytes).

Technical Director

DoD- Individual(s) who has overall responsibility for the technical operation
of the environmental testing laboratory.

Technology

TNI- A specific arrangement of analytical instruments, detection systems,
and/or preparation techniques.

Test

DoD- A technical operation that consists of the determination of one or more
characteristics or performance of a given product, material, equipment,
organism, physical phenomenon, process or service according to a specified
procedure. The result of a test is normally recorded in a document sometimes
called a test report or a test certificate.

Test Method

DoD- An adoption of a scientific technique for performing a specific
measurement as documented in a laboratory SOP or as published by a
recognized authority.

Test Methods for
Evaluating Solid
Waste, Physical/
Chemical (SW-846)

EPA Waste’s official compendium of analytical and sampling methods that
have been evaluated and approved for use in complying with RCRA
regulations.

Total Petroleum

A term used to denote a large family of several hundred chemical compounds

Hydrocarbons (TPH) | that originate from crude oil. Compounds may include gasoline components,
jet fuel, volatile organics, etc.

Toxicity A solid sample extraction method for chemical analysis employed as an

Characteristic analytical method to simulate leaching of compounds through a landfill.

Leaching Procedure
(TCLP)
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Traceability

TNI- The ability to trace the history, application, or location of an entity by
means of recorded identifications. In a calibration sense, traceability relates
measuring equipment to national or international standards, primary standards,
basic physical conditions or properties, or reference materials. In a data
collection sense, it relates calculations and data generated throughout the
project back to the requirements for the quality of the project.

DoD- The property of a result of a measurement whereby it can be related to
appropriate standards, generally international or national standards, through an
unbroken chain of comparisons.

Training Document

A training resource that provides detailed instructions to execute a specific
method or job function.

Trip Blank

This blank sample is used to detect sample contamination from the container
and preservative during transport and storage of the sample. A cleaned sample
container is filled with laboratory reagent water and the blank is stored,
shipped, and analyzed with its associated samples.

Tuning

DoD- A check and/or adjustment of instrument performance for mass
spectrometry as required by the method.

Ultraviolet
Spectrophotometer
Uv)

Instrument routinely used in quantitative determination of solutions of
transition metal ions and highly conjugated organic compounds.

Uncertainty
Measurement

The parameter associated with the result of a measurement that characterized
the dispersion of the values that could be reasonably attributed to the
measurand (i.e. the concentration of an analyte).

Validation

DoD- The confirmation by examination and provision of objective evidence
that the particular requirements for a specific intended use are fulfilled.

Verification

TNI - Confirmation by examination and objective evidence that specified
requirements have been met. Note: In connection with the management of
measuring equipment, verification provides a means for checking that the
deviations between values indicated by a measuring instrument and
corresponding known values of a measured quantity are consistently smaller
than the maximum allowable error defined in a standard, regulation or
specification peculiar to the management of the measuring equipment. The
result of verification leads to a decision either to restore in service, to perform
adjustment, to repair, to downgrade, or to declare obsolete. In all cases, it is
required that a written trace of the verification performed shall be kept on the
measuring instrument’s individual record.

Whole Effluent
Toxicity (WET)

The aggregate toxic effect to aquatic organisms from all pollutants contained
in a facility’s wastewater (effluent).

Work Cell

DoD- A well-defined group of analysts that together perform the method
analysis. The members of the group and their specific functions within the
work cell must be fully documented.
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12.0. REVISIONS

The PASI Corporate Quality Office files both a paper copy and electronic version of a Microsoft Word
document with tracked changes detailing all revisions made to the previous version of the Quality
Assurance Manual. This document is available upon request. All revisions are summarized in the table

below.
Document Number Reason for Change Date
Quality Assurance General: reformatted and renumbered several sections. 06Feb2012

Manual 15.0

General: corrected names/numbers of corporate SOP references.

General: changed General Manager to SGM/GM/AGM where applicable to
account for changes in management structure in each lab.

General: changed Quality Manager to SQM/QM where applicable to
account for changes in management structure in each lab.

Section 1.3.3: removed specific industry standards.

Section 1.5.4: added section with current anonymous hotline number.
Sections 1.7.3, 1.7.4, 1.7.5, 1.7.6, and 1.7.8: reworded to match changes in
management structure.

Section 1.8.4: added new job description for Senior Quality Manager.
Section 1.8.5 (first bullet point): added language from DoD QSM gray box
4, added connection to the Director of Quality, and added new language
regarding the QM reporting structure.

Section 1.8.5: added new second bullet point from DoD QSM.

Section 1.8.5 (third bullet point): added responsibility to do quarterly
reports.

Section 1.8.5 (twelfth bullet point): added language from DoD QSM.
Section 1.8.6: added Quality Analyst job description.

Section 1.10.3: added the current anonymous hotline number.

Section 1.12.2: changed Sample Custodian to red text in case locally that is
not the person responsible.

Section 2.6.5: changed region codes to division codes and added division
codes for Pompano Beach and Dallas and added in MT and VA, MN to code
10. Removed code 38 for PGH radiochem (all now under code 30).
Section 3.4.2: added sentence about Drinking Water DOCs.

Section 4.2.4: added specific TNI language for every target component to be
spiked in LCS over a 2-year period (V1M4 1.7.3.2.3.b).

Section 4.3.4: added specific TNI language for every target component to be
spiked in the MS/MSD over a 2-year period (VIM4 1.7.3.3.1.c).

Section 4.9.9: added DoD definition for LOD.

Section 4.10.3: added caveat from TNI standard regarding LOQ verification
(VIM4 1.5.2.2.¢).

Section 4.13.2: added new section to clarify when the rounding step occurs.
Section 4.13.4: clarified the significant figure rules depending on the LIMS
used.

Section 4.14: added section on retention time windows.

Section 5.1.3: added requirement from DoD QSM.

Section 5.1.7.4: reworded for clarity.

Section 6.2.6.1.4: reworded to match language in SW-846.

Sections 6.2.6.2, 6.2.6.3 and 6.2.7.1: added language which prohibits
rounding to pass calibration acceptance criteria.

Section 6.2.6.4.1: added red section with language from 2010 DoD QSM
(gray box 37).

Section 6.3.3.1: changed weight calibration frequency to 5 years to match
Support Equipment SOT.

Section 6.4.7: removed language about instrument maintenance for clarity.
Section 7.1.5: additional requirement for MA

Sections 7.1.2 and 7.2.2: added language regarding documentation of
primary analyst and data reviewer.
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Document Number

Reason for Change

Date

Section 7.2.7: additional requirement for MA.

Section 7.3.2.25: removed section.

Section 7.3.3: additional requirement for MA.

Section 7.3.7: Added AGM and SQM.

Section 7.5.4: additional requirement for MA.

Section 8.1.2.3: added clarifying language.

Section 8.1.2.6: reworded for clarity.

Section 8.5.3: added language from 2009 TNI standard (V1M2 4.7/ISO
4.7.1 note 1).

Section 8.5.4: added new section with language from 2009 TNI standard
(VIM2/ISO 4.7.1 note 2).

Sections 9.1.5 and 9.1.6: reworded for clarity.

Section 10: General- added indication of source of definitions within the
chart (e.g., TNI, DoD, etc.) and added a sentence to that effect prior to the
definition table.

Section 10: Added clarification to the definition of ‘batch’ (TNI and DoD
references) and corrected a couple of word deviations from previous version
of QAM. Also added the ‘batch’ definition from the state of SC in red text
based on their specific requirements.

Section 10: revised definitions for accreditation, assessment, calibration
curve, calibration standard, certified reference material, data reduction,
finding, holding time (including caveat for prep start time), LCS, LOD,
method, preservation, PT sample, protocol, quality system, raw data,
reference material- per 2009 TNI standards (V1M2 section 3.1).

Section 10: added definitions for measurement system, mobile laboratory,
procedure, PT program, and technology- per 2009 TNI standards (V1M2
section 3.1).

Section 10: added definitions for assessment, calibration curve, calibration
standard, certified reference material, data reduction, demonstration of
capability, finding, laboratory, matrix spike, preservation, PT sample,
quality control, quality control sample, raw data, reference material,
selectivity, SOP, and work cell- per 2010 DoD QSM 4.2 (Appendix B).
Attachment VIII: completely revised the method/bottle/preservation table.
Section 10: added definitions for facility, initial calibration blank, analysis
sequence, serial dilution, post-digestion spike, and instrument detection
limits- peer review of document.

Section 11.20: Added TNI standard reference.
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ATTACHMENT I- QUALITY CONTROL CALCULATIONS

PERCENT RECOVERY (%REC)

(MSConc — SampleConc)
TrueValue

%REC = *100

NOTE: The SampleConc is zero (0) for the LCS and Surrogate Calculations

PERCENT DIFFERENCE (%D)

%D - MeasuredValue — TrueValue 100

TrueValue

where: -
TrueValue = Amount spiked (can also be the CF or RF of the ICAL Standards)
Measured Value = Amount measured (can also be the CF or RF of the CCV)

PERCENT DRIFT

. CalculatedConcentration — TheoreticalConcentration
% Drift = *100

TheoreticalConcentrtion

RELATIVE PERCENT DIFFERENCE (RPD)

D:w*loo

(R1+R2)/2
where:

R1 = Result Sample 1

R2 = Result Sample 2

CORRELATION COEFFICIENT (R)

iwi*(xi_%)*(Yi_Yi)

CorrCoeff = N _ N _
\/(Zwi * (X - X)Zj*[Zwi (Y, =Y )2j
i=1 i=1
With: N Number of standard samples involved in the calibration
i Index for standard samples
Wi Weight factor of the standard sample no. i
Xi X-value of the standard sample no. i
X(bar) Average value of all x-values
Yi Y-value of the standard sample no. i

Y(bar) Average value of all y-values
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ATTACHMENT I- QUALITY CONTROL CALCULATIONS (CONTINUED)

STANDARD DEVIATION (S)

~ (X ;- X )7
> = Z (n - 1)

number of data points

X; = individual data point
X = average of all data points
AVERAGE (X)
i
XX
X — =1
n
where:
n = number of data points
X = individual data point

RELATIVE STANDARD DEVIATION (RSD)

S
RSD = =%*100
X
where:
S = Standard Deviation of the data points
X = average of all data points
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ATTACHMENT IIA- LABORATORY ORGANIZATIONAL CHART

*Group Leader
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ATTACHMENT IIB- CORPORATE ORGANIZATIONAL CHART
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ATTACHMENT I11- EQUIPMENT LIST

Tracking PACE

ID Quantity Description Manufacturer Model # Serial # ID# Location Purchased Status

1 1 Autosampler Agilent 7683 US12511941 GC15 Organics Lab 2000 In Service
Gas

2 1 Chromatograph Agilent 6890N US00041669 GC15 Organics Lab 2000 In Service

3 1 Autosampler Agilent 7683 US10140095 GC16 Organics Lab 2000 In Service
Gas

4 1 Chromatograph Agilent 6890N US13912900 GC16 Organics Lab 2000 In Service

5 1 Autosampler Agilent 7683 US10143037 GC17 Organics Lab 2000 In Service
Gas

6 1 Chromatograph Agilent 6890 US11111033 GC17 Organics Lab 2000 In Service

7 1 Autosampler CTC Analytics LEAP 161109 GC21 Organics Lab 2006 In Service
Gas

8 1 Chromatograph Varian 3800 11273 GC21 Organics Lab 2004 In Service

9 1 Autosampler CTC Analytics LEAP 161134 GC18 Organics Lab 2006 In Service
Gas

10 1 Chromatograph Varian 3800 08816 GC18 Organics Lab 2001 In Service

11 1 Autosampler Varian 8400 01365 GC19 Organics Lab NA In Service
Gas

12 1 Chromatograph Varian 3800 08818 GC19 Organics Lab 2001 In Service

13 1 Autosampler CTC Analytics HTS Pal 111148 GC20 Organics Lab 2007 In Service
Gas

14 1 Chromatograph Varian 3800 08817 GC20 Organics Lab 2001 In Service

15 1 Autosampler Varian CP-8400 01051 GC10 Organics Lab NA In Service
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Gas

16 1 Chromatograph Varian 3800 04007 GC10 Organics Lab 1998 In Service

17 1 Autosampler Varian 8100 02223 GCO05 Organics Lab 1987 In Service
Gas

18 1 Chromatograph Varian 3400 09761 GCO05 Organics Lab 1987 In Service

19 1 Autosampler Varian 8100 01229 GCOo7 Organics Lab 1988 In Service
Gas

20 1 Chromatograph Varian 3400 09338 GCo07 Organics Lab 1988 In Service

21 1 Autosampler Varian 8400 02480 GC11 Organics Lab NA In Service
Gas

22 1 Chromatograph Varian 3800 04006 GC11 Organics Lab 1998 In Service

23 1 Autosampler Varian 8200 8094 GC22 Organics Lab NA In Service
Gas

24 1 Chromatograph Varian 3400 17038 GC22 Organics Lab 1989 In Service

25 1 Fast GC System Gerstel MACH 1012 NA Organics Lab 2006 In Service

26 1 Leak Detector Gow-Mac 21250 C470808 NA Organics Lab 2006 In Service

27 1 Autosampler Varian CP-8400 2569 GCMS03 Organics Lab 1999 In Service
Gas

28 1 Chromatograph Varian 3800 4638 GCMS03 Organics Lab 1999 In Service

29 1 Mass Spectrometer Varian Saturn 2000 4107 GCMS03 | Organics Lab 1999 In Service

30 1 Autosampler Varian CP-8400 1346 GCMS04 Organics Lab 2003 In Service
Gas

31 1 Chromatograph Varian 3800 1497 GCMS04 Organics Lab 2003 In Service

32 1 Mass Spectrometer Varian Saturn 2200 5093 GCMS04 Organics Lab 2003 In Service
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33 GPC J2 Scientific Accuprep GPC 03J-1092-3.1 NA Organics Lab 2004 In Service
34 Refrigerator/Freezer Hotpoint CTF21CRP LV651419 R14 Organics Lab NA In Service
35 Refrigerator/Freezer Hotpoint CTX18LYYBRWH GM756364 R6 Organics Lab NA In Service
Gas
36 Chromatograph Varian 3800 11563 GCMS07 Organics Lab NA In Service
37 Mass Spectrometer Varian Saturn 2000 04943 GCMSO07 | Organics Lab NA In Service
38 Autosampler Varian CP-8400 00679 GCMS07 Organics Lab NA In Service
39 3 Bay Refrigerator Continental 3R 14639459 R21 Organics Lab 2006 In Service
40 Vacuum Pump Gast DOA-P704-AA NA NA Organics Lab Sep-06 In Service
41 Autosampler Varian Archon MS0902W027 GCMS08 VOC Lab 2009 In Service
42 Purge & Trap Ol Analytical 4660 D534466734P GCMS08 VOC Lab 2009 In Service
Graphite Furnace
43 Atomic Absorption Varian SpectrAA-240Z EL04083663 NA Metals 2004 In Service
CV Mercury
44 Analyzer Leeman HydraAA 62528 NA Metals 2001 In Service
45 Ph/ISE Meter Orion 720A 3378 NA Metals NA In Service
Environmental
46 Heating Block Express NA 2484CEL1334 NA Metals 2004 In Service
47 Analytical Balance Mettler AG204 1113380606 Scale 1 Metals NA In Service
48 Recirculating Chiller Neslab CFT-33 90NML47610-12 NA Metals NA In Service
49 Centrifuge IEC HNS-II 235515712 NA Metals NA In Service




/

/%eAnaMfca! ?

Document Name:

Quality Assurance Manual

Page 84 of 118

Document Revised: February 6, 2012

Document No.:

Quality Assurance Manual rev.15.0

Issuing Authorities:

York Quality Office

Pace Corporate Quality Office and Pace New

50 1 Muffle Furnace NA NA NA NA Metals NA In Service
51 1 Convection Oven VWR 1370FM 08062705 NA Metals NA In Service
52 1 Turbidimeter VWR TUB800 1355 NA Metals NA In Service
53 1 Digital Pipette Rainin EDP A16271 NA Metals NA In Service
54 1 Digital Pipette Rainin EDP A16433 NA Metals NA In Service
55 1 ICP-AES Thermo iCAP6500 Duo 20104903 NA Metals 2011 In Service
56 1 Recirculating Chiller | Thermo/Neslab ThermoFlex900 111007080 NA Metals 2011 In Service
X4DX-HS-TSP-16-
57 1 Autosampler ESI SC-4 DX FAST 101108 NA Metals 2011 In Service
58 1 Digital Pipette Eppendorf Xplorer 15-300ul 117304A NA Metals 2011 In Service
59 1 Extractor Dionex ASE 200 3040696 ASE4 Main Lab 1997 In Service
60 1 Extractor Dionex ASE 200 98030553 ASE2 Main Lab 1997 In Service
61 1 Extractor Dionex ASE 200 97020728 ASE1 Main Lab 1998 In Service
62 1 Extractor Dionex ASE 200 96090222 ASE3 Main Lab 1998 In Service
63 20 Extractor Corning Onestep NA NA Main Lab NA In Service
64 1 Concentrator Zymark Turbovap TV0433N12507 NA Main Lab NA In Service
65 1 Concentrator Zymark Turbovap TV0431N12480 NA Main Lab NA In Service
66 1 Concentrator Zymark Turbovap TV0525N12366 NA Water Lab NA In Service
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67 1 Concentrator Zymark TurbovapLV TV427N12411 NA Water Lab NA In Service

68 1 Concentrator Organomation N-EVAP 50385 NA Water Lab 2010 In Service

69 1 Concentrator Calipur TurbovapLV TV0919N15245 NA Water Lab 2009 In Service

70 1 Concentrator Calipur Turbovap TV0525N12366 NA Water Lab NA In Service
Solid Phase

71 1 Extractor Horizon SPE-DEX 4790 03-0439 R8 Water Lab 2001 In Service
Solid Phase

72 1 Extractor Horizon SPE-DEX 4790 03-0440 R7 Water Lab 2001 In Service
Solid Phase

73 1 Extractor Horizon SPE-DEX 4790 03-0442 R6 Water Lab 2001 In Service
Solid Phase

74 1 Extractor Horizon SPE-DEX 4790 03-0441 R5 Water Lab 2001 In Service
Solid Phase

75 1 Extractor Horizon SPE-DEX 4790 03-0427 R4 Water Lab 2001 In Service
Solid Phase

76 1 Extractor Horizon SPE-DEX 4790 03-0428 R3 Water Lab 2001 In Service
Solid Phase

77 1 Extractor Horizon SPE-DEX 4790 03-0429 R2 Water Lab 2001 In Service
Solid Phase

78 1 Extractor Horizon SPE-DEX 4790 09-1192 L1 Water Lab 2009 In Service
Solid Phase

79 1 Extractor Horizon SPE-DEX 4790 09-1197 L2 Water Lab 2009 In Service
Solid Phase

80 1 Extractor Horizon SPE-DEX 4790 09-1198 L3 Water Lab 2009 In Service
Solid Phase

81 1 Extractor Horizon SPE-DEX 4790 09-1191 L4 Water Lab 2009 In Service
Solid Phase

82 1 Extractor Horizon SPE-DEX 4790 09-1194 L5 Water Lab 2009 In Service
Solid Phase

83 1 Extractor Horizon SPE-DEX 4790 09-1196 L6 Water Lab 2009 In Service
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Solid Phase
84 1 Extractor Horizon SPE-DEX 4790 09-1195 L7 Water Lab 2009 In Service
Solid Phase
85 1 Extractor Horizon SPE-DEX 4790 09-1193 L8 Water Lab 2009 In Service
86 1 Controller Horizon Envision Platform 1066 NA Water Lab 2001 In Service
87 1 Controller Horizon Envision Platform 1067 NA Water Lab 2009 In Service
Solid Phase
88 1 Extractor Horizon SPE-DEX 4790 01-0203 R1 Water Lab 2006 In Service
89 1 Muffle Furnace Thermolyne 30400 718950469774 NA Water Lab NA In Service
Fisher
920 1 Oven Scientific 200 887 NA Water Lab NA In Service
91 1 Oven VWR 1370FD 0300891 NA Water Lab NA In Service
92 1 Dishwasher Meile G7783 00/74311470 NA Water Lab NA In Service
93 1 Refrigerator/Freezer GE TBF15DNF TN632400 R16 Water Lab NA In Service
94 1 Wrist Shaker Burrell BB NA NA Water Lab NA In Service
95 1 Centrifuge IEC HN-S 3472947 NA Water Lab 2011 In Service
96 1 Syringe Pump Hamilton Microlab 500 MD90EB1510 NA Water Lab NA In Service
97 2 Vacuum Pump Gast DAA-V186-EB NA NA Water Lab NA In Service
98 1 Controller Horizon SPC-100 98-190 NA Water Lab 2001 In Service
99 1 Refrigerator/Freezer GE TBF21DPB LP507941 R7 VOC Lab NA In Service
Sample
100 1 Freezer Kenmore 106-7391540 E93921072 F12 Storage NA In Service
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101 Refrigerator GE NA NA R9 VOC Lab NA In Service
102 Freezer Admiral SKF163A DA4452560 F11 VOC Lab NA In Service
103 Analytical Balance Mettler AG204 1120363108 Scale 2 Waste Room NA In Service
104 Refrigerator/Freezer GE TBX145PGRAD RF792992 NA Lunch Room NA In Service
105 Refrigerator/Freezer Hotpoint CTXY14CMELAD 2D772635 NA Lunch Room NA In Service
7.5 Ton HVAC with
economizer
106 package Carrier 48TJE008 0999G30104 NA Roof NA In Service
Make Up Air Unit,
107 10000CFM Reznor PCB100 53186 NA Roof NA In Service
108 Condenser Unit Carrier 38AH024-134 299F91520 NA Roof NA In Service
7.5 Ton HVAC with
economizer
109 package Carrier 48TJE008 0999G30103 NA Roof NA In Service
5 Ton HVAC Unit
with economizer
110 package Carrier 48TJE006 0999G21090 NA Roof NA In Service
111 4 Ton HVAC Unit Carrier 48TJE005 0999G20747 NA Roof NA In Service
112 Hot Water Heater John Wood FG1E5050T4NOW 0414109659 NA Utility Room NA In Service
113 Recirculating Chiller VWR 1173MD 108600146 NA Main Lab NA In Service
114 Recirculating Chiller Thermo Merlin M-33 104008031 NA Main Lab NA In Service
115 Recirculating Chiller Thermo Merlin M-33 103345042 NA Main Lab NA In Service
116 Recirculating Chiller Thermo Merlin M-33 104110091 NA Main Lab NA In Service
Recirculating
117 Heated Water Bath KS Lauda K20 802010 NA Main Lab NA In Service
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118 Recirculating Chiller Neslab CFT-33 810727-1 NA Main Lab NA In Service
Recirculating
119 Heated Water Bath | VWR Scientific 11302 414481 NA Main Lab NA In Service
120 Analytical Balance Mettler PL303 1203170362 NA Fish Room NA In Service
121 Grinder Hobart M-22 AK00133 NA Fish Room NA In Service
122 Tissue Grinder Retch GM200 92304015 NA Fish Room NA In Service
123 Tissue Grinder Retch GM200 92304017 NA Fish Room NA In Service
124 Wrist Shaker Burrell 75 NA NA Main Lab NA In Service
125 Wrist Shaker Burrell 75 NA NA Main Lab NA In Service
126 Rack Shaker Burrell 75 NA NA Main Lab NA In Service
127 Tumbler, 6 position NA NA NA NA Main Lab NA In Service
128 Exhaust Fan, Main Hartzell Fan 06124 BCM3 11104A1A NA Roof NA In Service
Exhaust Fan,
129 Metals Twin City Fan 182C12, TFE3W 99-14172-1-1 NA Roof NA In Service
Exhaust Fan, Water Penn
130 Lab Ventilator 24-B NA NA Roof NA In Service
Exhaust Fan, Waste
131 Room Carnes VUBK12LA1NA207?7?7? 581284.007 NA Roof NA In Service
132 Concentrator Zymark ZW640-3 04364 NA Main Lab NA In Service
133 Concentrator Zymark ZW640-3 04641 NA Main Lab NA In Service
134 Tissuemiser IKA Works T25BS1 03.009612 NA Main Lab NA In Service
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Mantle Controller, 3

135 1 position GlassCol 104A4612 411560 NA Main Lab NA In Service
Mantle Controller, 3

136 1 position GlassCol 104A4612 411561 NA Main Lab NA In Service
Mantle Controller, 3

137 1 position GlassCol 104A4612 411559 NA Main Lab NA In Service
Mantle Controller, 3

138 1 position GlassCol 104A4612 411558 NA Main Lab NA In Service
Mantle Controller, 3

139 1 position GlassCol 104A4612 414200 NA Main Lab NA In Service
Mantle Controller, 3

140 1 position GlassCol 104A4612 414201 NA Main Lab NA In Service
Mantle Controller, 3

141 1 position GlassCol 104A4612 414198 NA Main Lab NA In Service
Mantle Controller, 3

142 1 position GlassCol 104A4612 414199 NA Main Lab NA In Service

143 1 6 Place Mantle GlassCol 100DRX30412 411662 NA Main Lab NA In Service

144 1 6 Place Mantle GlassCol 100DRX30412 411663 NA Main Lab NA In Service

145 1 6 Place Mantle GlassCol 100DRX30412 413525 NA Main Lab NA In Service

146 1 6 Place Mantle GlassCol 100DRX30412 413526 NA Main Lab NA In Service

TRUE Sample
147 1 Refrigerator 3 Bay Manufacturing TS-72 1-3742814 R20 Storage NA In Service
TRUE Sample
148 1 Refrigerator 3 Bay Manufacturing TS-72 1-374284 R19 Storage NA In Service
Bear Paw
149 1 Fish Scaler Tackle NA 47K32399R NA Fish Room NA In Service
150 1 Analytical Balance Mettler PE-16 121565-002 NA Fish Room NA In Service
RO Water

151 1 Pure Water System Modulab NA NA NA Room NA In Service
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RO Water
152 1 RO Water System US Filter ROSLW1001 9108-582 NA Room NA In Service
153 1 Flashpoint Tester Precision 74537 10AX-10 NA Main Lab NA In Service
Mantle Control, 2
154 1 unit Barnstead NA 10767242 NA Main Lab NA In Service
Mantle Control, 2
155 1 unit Barnstead NA 10757982 NA Main Lab 2006 In Service
156 1 Mantle Control Glas-Col PL3122 306312 NA Main Lab NA In Service
157 1 Mantle Control Glas-Col PL3122 306295 NA Main Lab NA In Service
158 1 Mantle Control Glas-Col PL3122 327117 NA Main Lab NA In Service
159 1 Mantle Control Glas-Col PL3122 326824 NA Main Lab NA In Service
160 1 Mantle Control Glas-Col PL3122 327108 NA Main Lab NA In Service
161 1 Mantle Control Glas-Col PL3122 306307 NA Main Lab NA In Service
162 1 Mantle Control Glas-Col PL3122 311007 NA Main Lab NA In Service
163 1 Mantle Control Glas-Col PL3122 326809 NA Main Lab NA In Service
164 1 Mantle Control Glas-Col PL3122 342829 NA Main Lab NA In Service
IR Temperature
165 1 Gun Cole-Parmer 39650-02 2717990101-0034 NA Login NA In Service
166 1 Pipet Holder BioHT Midiplus YM31962 NA Main Lab NA In Service
167 1 Pipet Holder BioHT Midiplus YM60480 NA Main Lab NA In Service
168 1 Pipet Holder BioHT Midiplus YM21076 NA Main Lab NA In Service
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169 1 Pipette Holder BioHT Midiplus YM60479 NA Main Lab NA In Service
170 1 Pipette Holder BioHT Midiplus YM60481 NA Main Lab NA In Service
171 40 Heating Mantles Various Various NA NA Main Lab NA In Service
250ml Round
172 60 Bottom Various NA NA NA Main Lab NA In Service
173 70 Soxhlet Extractors Various NA NA NA Main Lab NA In Service
174 400 Volumetric Flasks Various NA NA NA Main Lab NA In Service
175 75 Powder Columns Various NA NA NA Main Lab NA In Service
176 14 Snyder Columns Various NA NA NA Main Lab NA In Service
177 33 Beakers Various NA NA NA Main Lab NA In Service
178 40 Separatory Funnels Various NA NA NA Main Lab NA In Service
179 120 Turbo Tubes Zymark NA NA NA Main Lab NA In Service
180 60 Allihn Condensors Various NA NA NA Main Lab NA In Service
Graduated
181 75 Cylinders Various NA NA NA Main Lab NA In Service
182 6 2000ml Flasks Various NA NA NA Main Lab NA In Service
Large Scale
183 3 Extractors Various NA NA NA Main Lab NA In Service
184 45 Gas Regulators Various NA NA NA Various NA In Service
Gas
185 Chromatograph Varian 3900 803 GCMS08 VOC Lab 2009 In Service
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186 Mass Spectrometer Varian Saturn 2000 8501 GCMS08 VOC Lab 2009 In Service
187 Refrigerator/Freezer GE TBF21DNB DN577412 F15 Waste Room NA In Service
188 Autosampler Varian CP-8400 2569 GCMS03 SVOC Lab 1999 In Service
Gas
189 Chromatograph Varian 3800 4638 GCMS03 SVOC Lab 1999 In Service
190 Mass Spectrometer Varian Saturn 2000 4107 GCMS03 SVOC Lab 1999 In Service
191 Autosampler Varian CP-8400 2463 GCMS04 SVOC Lab 2003 In Service
Gas
192 Chromatograph Varian 3800 1497 GCMS04 SVOC Lab 2003 In Service
193 Mass Spectrometer Varian Saturn 2200 5093 GCMS04 SVOC Lab 2003 In Service
Gas
194 Chromatograph Varian 3800 11563 GCMS07 SVOC Lab 2004 In Service
195 Mass Spectrometer Varian Saturn 2000 04943 GCMSO07 SVOC Lab 2004 In Service
196 Autosampler Varian CP-8400 01346 GCMS07 SVOC Lab 2004 In Service
197 Solid Sampler Shimadzu SSM-5000A 38835629 NA Wet Lab 2006 In Service
198 Liguid Autosampler Shimadzu ASI-V A52104200350 NA Wet Lab 2006 In Service
199 TOC Analyzer Shimadzu TOCVCSH A51104100008 NA Wet Lab 2006 In Service
200 TOC Boat Sampler Tekmar 183 US02210004 NA Wet Lab NA In Service
201 TOC Analyzer Tekmar DC-190 99126008 NA Wet Lab NA In Service
202 Fluorimeter Turner Designs NA 720000175 NA Wet Lab NA In Service
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Hydrocarbon
203 1 Analyzer Buck Scientific 404 420 NA Wet Lab NA In Storage
Spectrophotometer, Bausch &
204 1 Vis Lomb Spectronic-20 5767WB NA Wet Lab NA In Service
205 1 Heating Block Lachat Microdist A2000-689 NA Wet Lab 2007 In Service
206 1 Analytical Balance Mettler AG204 1113380606 NA Metals Metals In Service
Tumbler TCLP, 8
207 1 position NA NA NA NA Wet Lab NA In Service
Associated
Tumbler ZHE, 6 Design and
208 1 position Manufacturing NA 1458 NA Wet Lab NA In Service
209 6 TCLP Filter Housing NA NA NA NA Wet Lab NA In Service
210 1 Turbidimeter VWR TUBB800 1355 NA Wet Lab NA In Service
211 1 Autosampler Varian 8100 02223 GCO05 GC 1987 In Service
Gas
212 1 Chromatograph Varian 3400 09761 GCO05 GC 1987 In Service
Not in
213 1 Autosampler Varian 8100 01229 GCo7 GC 1988 Service
Gas Not in
214 1 Chromatograph Varian 3400 09338 GCO07 GC 1988 Service
Not in
215 1 Autosampler Varian CP-8400 01051 GC10 GC NA Service
Refurb-
216 1 Autosampler CTC/LEAP RePAL PXY0040 GC10 GC 2011 In Service
Gas
217 1 Chromatograph Varian 3800 04007 GC10 GC 1998 In Service
Not in
218 1 Autosampler Varian 8400 02480 GC11 GC NA Service
Refurb-
219 1 Autosampler CTC/LEAP RePAL 211249 GC11 GC 2011 In Service
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Gas

220 1 Chromatograph Varian 3800 04006 GC11 GC 1998 In Service

221 1 Autosampler Tray Agilent G2614A US12511941 GC15 GC 2000 In Service
Gas

222 1 Chromatograph Agilent 6890N US00041669 GC15 GC 2000 In Service

223 1 Injector Agilent 7683 US12511941 GC15 GC 2000 In Service
Gas

224 1 Chromatograph Agilent 6890 US10140095 GC16 GC 2001 In Service

225 1 Autosampler Tray Agilent G2614A US14213141 GC16 GC 2001 In Service

226 1 Injector Agilent 7683 CN15223825 GC16 GC 2001 In Service
Gas

227 1 Chromatograph Agilent 6890 US10143037 GC17 GC 2001 In Service

228 1 Autosampler Tray Agilent G2614A US14913704 GC17 GC 2001 In Service

229 1 Injector Agilent 7683 CN14723375 GC17 GC 2001 In Service
Gas

230 1 Chromatograph Varian CP-3800 8816 GC18 GC 2002 In Service

231 1 Autosampler CTC/LEAP GC PAL 161134 GC18 GC 2005 In Service
Gas

232 1 Chromatograph Varian CP-3800 8818 GC19 GC 2002 In Service

233 1 Autosampler CTC/LEAP RePAL 210673 GC19 GC 2009 In Service
Gas

234 1 Chromatograph Varian CP-3800 8817 GC20 GC 2008 In Service

235 1 Autosampler CTC/LEAP HTS PAL 111148 GC20 GC 2002 In Service
Gas

236 1 Chromatograph Varian CP-3800 11273 GC21 GC 2004 In Service
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237 1 Autosampler CTC/LEAP GC PAL 161109 GC21 GC 2005 In Service

238 1 Autosampler Varian 8200 8094 GC22 GC NA In Service
Gas

239 1 Chromatograph Varian 3400 Star 17038 GC22 GC 2008 In Service

240 1 Autosampler CTC/LEAP RePAL 211142 GC23 GC NA In Service
Gas

241 1 Chromatograph Agilent 7890N US10906059 GC24 GC Mar-2009 In Service

242 1 Autosampler Tray Agilent G2614A CN85252214 GC24 GC Mar-2009 In Service

243 1 Injector Agilent 7683B CN85154864 GC24 GC Mar-2009 In Service
Gas

244 1 Chromatograph Agilent 7890N US10906049 GC25 GC Mar-2009 In Service

245 1 Autosampler Tray Agilent G2614A CN85252206 GC25 GC Mar-2009 In Service

246 1 Injector Agilent 7683B CN85154856 GC25 GC Mar-2009 In Service
Gas

247 1 Chromatograph Varian 450 GC GC0902B010 GC26 GC Mar-2009 In Service

248 1 Autosampler CTC/LEAP RePAL 210927 GC26 GC 2009 In Service
Gas

249 1 Chromatograph Varian 450 GC GC0902B009 GC27 GC Mar-2009 In Service

250 1 Autosampler CTC/LEAP RePAL 210366 GC27 GC 2009 In Service
Gas

251 1 Chromatograph Varian 450 GC GC0902B039 GC28 GC Mar-2009 In Service

252 1 Autosampler CTC/LEAP RePAL 210580 GC28 GC 2009 In Service
Gas

253 1 Chromatograph Bruker 450 GC BR1103M028 GC29 GC 2011 In Service
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254 1 Autosampler CTC/LEAP RePAL 110639 GC29 GC 2011 In Service
Gas

255 1 Chromatograph Agilent 7890A CN1114025 GC30 GC Mar-2011 In Service

256 1 Autosampler Tray Agilent G4514A CN11080020 GC30 GC Mar-2011 In Service

257 1 Injector Agilent G4513A CN11120197 GC30 GC Mar-2011 In Service
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Fire Evacuation Route and Safety Equipment Map
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ATTACHMENT V- LABORATORY SOP LIST

DEPT. TITLE SOP ID DOCUMENT CONTROL #
QAIQC Determination & Verification of MDL/IDL/PQL NEO021_07 S-NY-Q-021-rev.07
INORG Determination of pH NE022_08 S-NY-I-022-rev.08
VOA Analysis of Groundwater by EPA Method 503.1 by EPA 502.2 (Modified) NE023_10 S-NY-0-023-rev.10
INORG The Analysis of Mercury by Cold Vapor Atomic Absorption (CVAA) NEO025_09 S-NY-M-025-rev.09
SVOA Analysis of BNA SVOAs by EPA Method 625 NE026_08 S-NY-0-026-rev.08
VOA Analysis of Volatile Organics by EPA Method 624 NEO030_08 S-NY-0-030-rev.08
ORG Extraction of Herbicides by EPA 8151 NEO037_10 S-NY-0-037-rev.10
SAFETY | Inspection and Cleaning of the Emergency Showers and Eyewashes NEO038_06 S-NY-S-038-rev.06
SVOA Analysis of PCBs by GC/MS Method 680 NEO040_05 S-NY-0-040-rev.05
DATA Creating a Certificate of Analysis NE043_04 S-NY-C-043-rev.04
LOGIN Sub-contracting Sample Analysis NE044_07 S-NY-C-044-rev.07
SVOA Analysis of SVOCs by GC/MS EPA Method 8270C NE045_08 S-NY-0-045-rev.08
LOGIN Refrigerator and Freezer Temperature Monitoring NEO046_05 S-NY-C-046-rev.05
SAFETY | Classification and Disposal of Laboratory Waste NEO054_09 S-NY-W-054-rev.09
INORG The Operation of Eppendorf and Ranin Pipettes NEO55_06 S-NY-I-055-rev.06
ORG Cleaning Glassware with Muffle Oven NEO057_06 S-NY-0-057-rev.06
INORG Operation of the Continental RO Modulab Laboratory Water System NEO059_03 S-NY-I-059-rev.03
LOGIN Sample Container Preservation and Bottleware Storage NEO060_07 S-NY-C-060-rev.07
SAFETY | Power Failure NEO61_05 S-NY-S-061-rev.05

The Extraction Portion of the Toxicity Characteristic Leaching procedure
INORG (TCLP) NE063 06 S-NY-I-063-rev.06
SAFETY | Safety Training NE069 06 S-NY-S-069-rev.06
INORG The Hot Block Digestion Procedure for GFAA & ICP NEO70_05 S-NY-M-070-rev.05
Calibration and Verification of Laboratory Balances, Laboratory Weights,
QA/QC and Maintenance NEO76_07 S-NY-Q-076-rev.07
INORG Operation of Handheld Conductivity Meter NEO77_06 S-NY-I-077-rev.06
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WATER Extraction of SVOCs by Separatory Funnel EPA 3510C/625 NEO079_10 S-NY-0-079-rev.10
VOA Preparation & Analysis of Volatile Organics by GC/MS EPA Method 8260B NEO081_08 S-NY-0-081-rev.08
INORG Determination of Trace Elements by GFAA NE082_06 S-NY-M-082-rev.06
SAFETY | Monitoring of Fume Hoods NEO084_04 S-NY-S-084-rev.04
SAFETY | Spills in the Laboratory NE085_04 S-NY-S-085-rev.04
SAFETY Chemical Transportation NEO086 04 S-NY-S-086-rev.04
INORG Determination of Filterable Residue (TDS) in Water NEO087_06 S-NY-1-087-rev.06
Extraction of PCB (Wipes) by Soxhlet Extraction EPA 3540C & Analysis
ORG by 8082 NE088_07 S-NY-0-088-rev.07
INORG Percent Total Solids Determination (TS) NEO090_04 S-NY-I1-090-rev.04
The Collection of Environmental Samples by Pace Analytical Services, Inc.
LOGIN Personnel NE101_02 S-NY-C-101-rev.02
VOA Analysis of Volatile Aromatics by GC EPA Method 602 NE102_09 S-NY-0-102-rev.09
VOA Preparation & Analysis of EPA Method 8021/N.Y.S.- STARS NE106_06 S-NY-O-106-rev.06
ORG Extraction & Clean-up by Waste Dilution EPA 3580 for PCB 8082 NE111_08 S-NY-O-111-rev.08
WATER Extraction for SVOCs by CLLE EPA 3520 and EPA 8270 NE114 09 S-NY-0O-114-rev.09
INORG Determination of Non-Filterable Residue (TSS) NE117_06 S-NY-I-117-rev.06
WATER Extraction of PCBs by CLLE 3520 and Analysis by EPA 8082 and EPA 680 NE118_09 S-NY-0O-118-rev.09
ORG Extraction & Clean-Up of PCBs by Ultrasonication by EPA 3550B NE120_06 S-NY-O-120-rev.06
INORG Determination of Metals & Trace Elements by ICP NE122_07 S-NY-M-122-rev.07
INORG Determination of Flashpoint Using Pensky Martens Closed Cup Tester NE123_06 S-NY-I-123-rev.06
WATER Preparation & Extraction by CLLE (CSPCB-Green Bay) EPA 3520C NE124 08 S-NY-O-124-rev.08
INORG Determination of Hexavalent Chromium NE127_06 S-NY-I-127-rev.06
INORG Determination of TOC/DTOC/POC in Water NE128 08 S-NY-I-128-rev.08
INORG Determination of AVS-SEM by EPA 821/12-91/100 NE129 05 S-NY-I-129-rev.05
INORG Reactive Sulfide and Cyanide Determination NE130_05 S-NY-I-130-rev.05
GC Analysis of Pesticides by EPA Method 8081A NE131_07 S-NY-O-131-rev.07
ORG Preparation & Homogenization of Biota and Plant Matrices NE132 07 S-NY-0-132-rev.07
GC Analysis of PCBs by EPA Method 8082A Congener Spec. PCB (CQCS) NE133 04 S-NY-0-133-rev.04
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GC Analysis of Herbicides by EPA Method 8151(Modified) NE135_04 S-NY-O-135-rev.04
VOA Analysis of Petroleum (Qualitative) in Water by NYS DOH 310-14 NE136_05 S-NY-0O-136-rev.05
VOA Preparation & Analysis of Diesel Range Organics by EPA 8015 NE137_06 S-NY-0O-137-rev.06
GC PCB Aroclor Gas Chromatography Screening Method NE140_06 S-NY-0O-140-rev.06
Extraction of PCBs by Separatory Funnel EPA 3510C for Analysis by EPA
WATER 508, 608, 8082 NE141 08 S-NY-0-141-rev.08
WATER Extraction & Preparation by CLLE EPA 3520C for Analysis by 8082 CQCS NE142_09 S-NY-0O-142-rev.09
ORG ASE Extraction for PCB by 8082 & 3545 NE143 06 S-NY-0O-143-rev.09
ORG ASE Extraction for Wipe PCB by 8082 & 3545 NE144 07 S-NY-0O-144-rev.07
ORG ASE Extraction for Pesticide by 8081 & 3545 NE145_08 S-NY-O-145-rev.08
ORG ASE Extraction for Semivolatiles by EPA 8270 & 3545 NE146_07 S-NY-O-146-rev.07
ORG ASE Extraction for DRO by EPA 3545 NE147_08 S-NY-O-147-rev.08
GC Determination of PCBs using GC by Capillary Column EPA Method 8082 NE148 07 S-NY-0O-148-rev.07
ORG PUF Extraction for TO-4A 8082 Analysis NE151_07 S-NY-0-151-rev.07
ORG The Purification, Preparation, Handling, and Storage of PUF Air Cartridges NE153_06 S-NY-O-153-rev.06
ORG PET ID Extraction (Oil/Waste) NE154_06 S-NY-0O-154-rev.06
ORG PET ID Extraction (H20 by Separatory Funnel) NE155_07 S-NY-O-155-rev.07
ORG PET ID Extraction (Soil) NE156 07 S-NY-O-156-rev.07
WATER Extraction & Concentration of Pesticides by CLLE by EPA 3520C & 8081 NE157 08 S-NY-0-157-rev.08
ORG The Extraction of Fish and Biota Material NE158 05 01 S-NY-O-158-rev.05
SAFETY | MSDS and COA Maintenance and Storage NE163_05 S-NY-S-163-rev.05
VOA Preparation & Analysis of GRO by GC-FID EPA Method 8015 NE164_06 S-NY-O-164-rev.06
VOA Sampling & Analysis of Zero Headspace by EPA Method 5035 NE165_04 S-NY-0-165-rev.04
SAFETY | Pollution Prevention at Pace Analytical Services, Inc. NE168 05 S-NY-S-168-rev.05
WATER Extraction of DRO by CLLE EPA 3520C & 8015 NE171_05 S-NY-O-171-rev.05
WATER Solvent Testing for Water Lab NE172 05 S-NY-O-172-rev.05
WATER Aqueous Filtration for PCB Analysis NE173_05 S-NY-O-173-rev.05
INORG Total Organic Carbon Lloyd Kahn/Triplicate Analysis Option NE177 04 S-NY-I-177-rev.04
WATER 1-Liter Extraction of PCBs by SPE EPA 3535 for GEHR BMP NE178_05 S-NY-O-178-rev.05




_,%eAnaMfcal t

Document Name:
Quality Assurance Manual

Page 101 of 118

Document Revised: February 6, 2012

Document No.:
Quality Assurance Manual rev.15.0

Issuing Authorities:

York Quality Office

Pace Corporate Quality Office and Pace New

INORG Determination of Percent Moisture NE179 04 S-NY-0-179-rev.04
ORG Extraction of HEM from Solids by EPA 9071 NE180_03 S-NY-I-180-rev.03
INORG The Analysis of Percent Moisture, Ash, and Organic Matter NE182 04 S-NY-I-182-rev.04
SAFETY | Emergency Evacuation Procedures NE185_04 01 S-NY-S-185-rev.04
INORG Determination of Bulk Density NE188_04 S-NY-I-188-rev.04
SVOA The Use of Thru Put Software for SVOCs by EPA 8270C & 625 NE189_03 S-NY-O-189-rev.03
INORG Paint Filter Free Liquid Test NE190_04 S-NY-1-190-rev.04
ORG Extraction of Oil & Grease from Water by Separatory Funnel EPA1664 NE191_04 S-NY-O-191-rev.04
IT Symantec Back-up Exec V.11 for Windows & Linux Software NE193 03 S-NY-IT-193-rev.03
ORG Extraction of High Level PCB by Separatory Funnel EPA 8082 NE194 04 S-NY-0-194-rev.04
IT Empower V.2 for Data Archiving & Dearchiving NE195_02 S-NY-IT-195-rev.02
DATA Shipping and Receiving by Delivery Service NE199 03 S-NY-C-199-rev.03
INORG Preparation of Solid Samples by TOC NE205_04 S-NY-I-205-rev.04
DATA Data Packaging for PCBs by GC/MS EPA 680 NE206_05 S-NY-C-206-rev.05
GC Analysis of Low Level Green Bay Congener Specific PCBs NE207_04 01 S-NY-0-207-rev.04
WATER Extraction of PCBs by Large Volume SPE EPA 3535 for GEHR BMP NE208_05 S-NY-0-208-rev.05
VOA Archon Autosampler Operation NE217_05 S-NY-O-217-rev.05
WATER Extraction of PCBs by Solid Phase Membrane Disk (SPE) EPA 3535 NE218_03 S-NY-O-218-rev.03
QAIQC Data Control, Data Review, and Manual Integrations NE219 04 S-NY-Q-219-rev.04
QA/QC Review of Requests Tenders and Contracts Review NE220 02 S-NY-Q-220-rev.02
QAIQC Document Control for NELAC Compliance NE221_03 S-NY-Q-221-rev.03
LOGIN Sample Login Using LIMS NE223_04 S-NY-C-223-rev.04
QA/QC Laboratory Ethics NE224 03 S-NY-Q-224-rev.03
INORG Ignitability for Solids NE225 03 S-NY-I-225-rev.03
SVOA GPC Cleanup by EPA 3640A NE226 03 S-NY-0-226-rev.03
LOGIN Sample Receipt, Sample Storage, and Sample Security NE227_06 S-NY-C-227-rev.06
INORG Determination of Total Residue (TS) in Water NE228 03 01 S-NY-I-228-rev.03
VOA Preparation of Volatiles in Soil and Solid Waste by EPA 5030A NE229 02 S-NY-0-229-rev.03
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GC Analysis of Polychlorinated Biphenyls (PCBs) by EPA Modified 508 Method NE231_02 S-NY-0-231-rev.02
INORG Determination of Chlorophyll A and Pheophytin A NE232_03 S-NY-I-232-rev.02
Apparatus Set-up of Continuous Liquid Liquid Extraction (CLLE) for EPA
WATER 3520C NE233_03 S-NY-0-233-rev.03
INORG Preparation & Analysis of TOC Solid by Quadruplicate Lloyd Kahn Method NE234_02 S-NY-I-234-rev.02
ORG Determination of Biomass NE236_04 S-NY-0-236-rev.04
SVOA Analysis of Low Level SVOCs (PAH) by GC/MS EPA Method 8270-SIM NE238_05 S-NY-0-238-rev.05
ORG PUF Extraction for TO-10A (Soxhlet) by EPA 8082/680 Analysis NE241 03 S-NY-0-241-rev.03
INORG Determination of TVS & VSS NE242 04 S-NY-I-242-rev.04
DATA Controlled Destruction of Paper Copy Documents. NE247_02 S-NY-C-247-rev.02
INORG Determination of Total Cyanide NE249 04 S-NY-I-249-rev.04
ORG Cleaning of Glassware at Pace Analytical, Inc. NE256_02 S-NY-O-256-rev.02
Extraction & Determination of PAHs by Ambient Air Using GC/MS Method
SVOA TO-13A NE257_01 S-NY-0-257-rev.01
IT Computer-Resident Sample Data Control NE259 02 S-NY-IT-259-rev.02
Preparation and Analysis of PCBs for Indoor Air Monitoring by NIOSH
ORG Method 5503 NE260_03 S-NY-0-260-rev.03
DATA Organization and Assembly of Data Reports for Packaging NE261 02 S-NY-C-261-rev.02
QAIQC Confidentiality of Client Data NE262_02 S-NY-Q-262-rev.02
QAIQC Calibration Procedures, Standards, and Frequency NE263_02 S-NY-Q-263-rev.02
QA/QC Analytical Standard Identification, Traceability, and Storage Procedures NE264_02 S-NY-Q-264-rev.02
IT Data Processing Systems and Corrective Action Reporting Procedures NE265_02 S-NY-IT-265-rev.02
Documentation Procedures, Data Review Process, and Inventory
QA/QC Procedures NE266_02 S-NY-Q-266-rev.02
QA/QC Data Validation and Self-Inspection Procedures NE267_02 S-NY-Q-267-rev.02
QAIQC Maintenance Activities for Pace Analytical Services, Inc. NE268_02 S-NY-Q-268-rev.02
ORG Extraction and Cleanup Procedures of Fish Qil for PCB Aroclor or PAH NE269 02 S-NY-O-269-rev.02
INORG Analysis of Water Samples for Turbidity NE270_03 S-NY-I-270-rev.03
INORG Determination of Settable Solids NE271_03 S-NY-I-271-rev.03
ORG Preparation and Extraction on Alumina Columns NE272_02 S-NY-O-272-rev.02
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WATER Solid Phase Extraction by EPA Method 508 Modified NE273_02 S-NY-O-273-rev.02
QAIQC Training at Northeast Analytical, Inc. NE274 01 S-NY-Q-274-rev.01
WATER Composition & Filtration NE275_00 S-NY-0O-275-rev.00
INORG Mass of Solids for Sediment Samples NE277_01 01 S-NY-I-277-rev.01
SVOA Microwave Analysis of PAH extractions NE278_00 S-NY-0-278-rev.00
SVOA Microwave Analysis of SVOC extractions NE279_00 S-NY-0-279-rev.00
ORG Microwave Analysis of PCB extractions NE280_00 S-NY-0-280-rev.00
ORG Standard Operating Procedure for GEHR3545 GEHR3545 S-NY-O-GEHR-rev.05
GC Standard Operating Procedure for GEHR8082 GEHR8082 S-NY-O-GEHR8082-rev.04
GC Standard Operating Procedure for SSAP8082 SSAP8082 S-NY-O-SSAP8082-rev.03
INORG Microwave Analysis of Inorganic Digestions by EPA Methods 3015 & 3051 NE281_02 S-NY-M-281-rev.02
ORG Microscale Solvent Extraction (MSE) NE282_00 S-NY-0-282-rev.00
ORG Reagent Preparation for Organic Extraction, Testing, & Clean-up NE283_00 S-NY-0-283-rev.00
Extraction & Cleanup of Petroleum Hydrocarbons (EPH) by EPA Method
ORG 3545 & 3520C NE284 00 S-NY-0-284-rev.00
VOA Analysis of Volatile Petroleum Hydrocarbons (VPH) by EPA Method 8260B NE285_00 S-NY-0-285-rev.00
Analysis of Extractable Petroleum Hydrocarbons (EPH) & PAH by EPA
SVOA Method 8270C NE286_01 S-NY-0-286-rev.01
LOGIN Carboy Processing NE287 00 S-NY-W-287-rev.00
Black Carbon Processing and Analysis by a Modified USEPA Lloyd Kahn
INORG Method NE288 00 S-NY-I-288-rev.00
IT Creating and Account for New Employee NE289_00 S-NY-IT-289-rev.00
IT Remotely Connecting to the Network NE290_00 S-NY-IT-290-rev.00
IT Installing Cisco VPN Client NE291_00 S-NY-IT-291-rev.00
IT Set-Up for Windows Wireless Network NE292_00 S-NY-IT-292-rev.00
Analysis of BZ4 and BZ10 by Modified SW-846 Method 8082 with CQCS
GC Analysis NE293_00 S-NY-0-293-rev.00
GC Low Level Congener-Specific PCB Quantification by GC/ECD NE294_00 S-NY-0-294-rev.00
Inductively Coupled Plasma (ICP) Thermo Analysis Using SW-846 6010B,
INORG 200.7, and 200.2 NE295 00 S-NY-I-295-rev.00
SAFETY | Rescue Alert Lanyard System NE296_00 S-NY-S-296-rev.00
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INORG Synthetic Precipitation Leaching Procedure NE297_00 S-NY-I-297-rev.00
INORG Hexavalent Chromium by 7196A NE298 00 S-NY-I-298-rev.00
GC Extractable Total petroleum Hydrocarbons (ETPH) NE299 00 S-NY-0-299-rev.00
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ATTACHMENT VI- LABORATORY CERTIFICATION LIST

Program Category Accrediting Agency Certification # Expiration Date
Department of Health- Environmental
Drinking Water Laboratory Accreditation Program 11078 4/1/2011
Department of Health- Environmental
Non-Potable Water Laboratory Accreditation Program 11078 4/1/2011
Department of Health- Environmental
Solid and Hazardous Waste Laboratory Accreditation Program 11078 4/1/2011
Department of Health- Environmental
Air Emissions Laboratory Accreditation Program 11078 4/1/2011
Department of Public Health Environmental
Non-Potable Water Health section PH-0337 12/31/2012
Department of Public Health Environmental
Wastewater Health section PH-0337 12/31/2012
Department of Public Health Environmental
Solid Waste/ Soil Health section PH-0337 12/31/2012
The Commonwealth of Massachusetts
Non-Potable Water Department of Environmental Protection M-NY906 6/30/2011
State of New Jersey Department of
Solid and Hazardous Waste Environmental Protection NY026 6/30/2011
State of North Carolina Department of the
Wastewater/ Groundwater Environment and Natural Resources 668 12/31/2011
Permit to Move Live Plant Pests, Noxious United States Department of Agriculture
Weeds, am Soil Animal and Plant Health Inspection Service P526P-09-02260 7/15/2012
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ATTACHMENT VII- PACE CHAIN-OF-CUSTODY
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ATTACHMENT VIII- METHOD HOLD TIME, CONTAINER AND PRESERVATION GUIDE

Parameter Method Matrix | Container Preservative | Max Hold Time
Acidity SM2310B Water Plastic/Glass <6°C 14 Days
Actinides HASL-300 Water pH<2 HNO; 180 Days
Actinides HASL-300 Solid None 180 Days
Alkalinity SM2320B/310.2 Water Plastic/Glass <6°C 14 Days
<6°C; pH<2 | 14/40 Days
1:1 HCI1 preserved; 7/40
Alkylated PAHs Water (optional) Days unpreserved
Alkylated PAHs Solid <10°C 1 Year/40 Days
Total Alpha Radium (see note 3) | 9315/903.0 Water Plastic/Glass pH<2 HNO; | 180 days
Total Alpha Radium (see note 3) | 9315 Solid None 180 days
All analytes 28
days except:
NOQ, NO3, O-
Phos (48 Hours);
chlorite
(immediately for
300.0; 14 days
Anions (Br, Cl, F, NO,, NO;, o- <6°C; EDA | for 300.1).
Phos, SO, , bromate, chlorite, if bromate or | NO,/NO; combo
chlorate) 300.0/300.1/SM4110B | Water Plastic/Glass chlorite run 28 days.
All analytes 28
days except:
NOQ, NO3, O-
Phos (48 hours);
chlorite
Anions (Br, Cl, F, NO,, NO;, o- (immediately).
Phos, SO, , bromate, chlorite, NO,/NO; combo
chlorate) 300.0 Solid Plastic/Glass <6°C 28 days.
Anions (Br, CI, F, NO,, NO;, o- Water/
Phos, SO, 9056 Solid Plastic/Glass <6°C 28 days
Aromatic and Halogenated 8021 Solid 5035 vial kit See note 1 14 days
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Parameter Method Matrix | Container Preservative | Max Hold Time
Volatiles (see note 1)
pH<2 HCI; < | 14 Days (7 Days
Aromatic and Halogenated 6°C; Na,S,0; | for aromatics if
Volatiles 602/8021 Water 40mL vials if Cl present | unpreserved)
Acid Volatile Sulfide Draft EPA 1629 Solid 80z Glass <6°C 14 Days
< 6°C;
Bacteria, Total Plate Count SM9221D Water Plastic/WK Na,S,05 24 Hours
Base/Neutrals and Acids 8270 Solid 80z Glass <6°C 14/40 Days
<6°C;
1L Amber Na,S,0;5 if Cl
Base/Neutrals and Acids 625/8270 Water Glass present 7/40 Days
pH<2 HCI; <
6°C; Na
Base/Neutrals, Acids & 1L Amber sulfite if CI
Pesticides 525.2 Water Glass present 14/30 Days
14/40 Days
<6°C; pH<2 preserved;
1:1 HC1 7/40 Days <6°C; pH<2 1:1
Biomarkers Water (optional) unpreserved | HCI (optional)
1 Year/40
Biomarkers Solid <10°C Days <10°C
BOD/cBOD SM5210B Water Plastic/Glass <6°C 48 hours
Summa
BTEX/Total Hydrocarbons TO-3 Air Canister None 14 Days
Tedlar Bag or
BTEX/Total Hydrocarbons TO-3 Air equivalent None 48 Hours
Cation/Anion Balance SM1030E Water Plastic/Glass None None
Cation Exchange 9081 Solid 80z Glass None Unknown
Chloride SM4500CI1-C.E Water Plastic/Glass None 28 Days
SM4500Cl-
D,E,G/330.5/Hach
Chlorine, Residual 8167 Water Plastic/Glass None 15 Minutes
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Parameter Method Matrix | Container Preservative | Max Hold Time
Opaque bottle
or aluminum
Chlorophyll SM10200H Water foil
SM5220C, pH<2 H,SOy;
COD D/410.4/Hach 8000 Water Plastic/Glass <6°C 28 Days
Coliform, Fecal SM9222D Water 100mL Plastic | <6°C 6 Hours
Coliform, Fecal SM9222D Solid 100mL Plastic | < 6°C 6 Hours
48 Hours after
collection; results
from samples
analyzed 30-48
hours after
collection must
be qualified as
Coliform, Total and Escherichia analyzed >30
(E. coli) SM9223B Water 100mL Plastic | <10°C hours
Covered
Plastic/Acid
Washed
Color SM2120B.E Water Amber Glass <6°C 24 Hours
Condensable Particulate
Emissions EPA 202 Air Solutions None 6 Months
Cyanide, Reactive SW846 chap.7 Water Plastic/Glass None 28 Days
Cyanide, Reactive SW846 chap.7 Solid Plastic/Glass None 28 Days
pH>12 14 Days
NaOH; < (24 Hours if
SM4500CN- 6°C; ascorbic | sulfide present-
A,B,C,D,E,G,I,N/9010/ acid if Cl applies to
Cyanide, Total and Amenable 9012/335.4 Water Plastic/Glass present SM4500CN only)
Diesel Range Organics- Alaska
DRO AK102 Solid 8oz Glass <6°C 14/40 Days
Diesel Range Organics- Alaska pH<2 HCI; <
DRO AK102 Water 1L Glass 6°C 14/40 Days
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Parameter Method Matrix | Container Preservative | Max Hold Time
Diesel Range Organics- TPH
DRO 8015 Solid 80z Glass Jar <6°C 14/40 Days
<6°C;
Diesel Range Organics- TPH 1L Amber Na,S,05 if Cl
DRO 8015 Water Glass present 7/40 Days
Diesel Range Organics- TPH 1L Amber 1 Year if
DRO 8015 Tissue Glass <-10°C frozen/40 Days
Diesel Range Organics-
NwTPH-Dx Nw-TPH-Dx Solid 8oz Glass Jar <6°C 14/40 Days
14/40 Days; 7
Days from
collection to
Diesel Range Organics- 1L Amber pH <2 HCI; < | extraction if
NwTPH-Dx Nw-TPH-Dx Water Glass 6°C unpreserved
Diesel Range Organics- Tared 40z
Wisconsin DRO WI MOD DRO Solid Glass Jar <6°C 10/47 Days
Diesel Range Organics- 1L Amber
Wisconsin DRO WIMOD DRO Water Glass <6°C 14/40 Days
Dioxins and Furans 1613B Solid 80z Glass <-10°C 1 year
<6°C;
1L Amber Na28203 if Cl
Dioxins and Furans 1613B Water Glass present 1 year
Fish/
Dioxins and Furans 1613B Tissue Aluminum foil | <-10°C 1 year
<6°C;
1L Amber Na,S,0; if Cl
Dioxins and Furans 8290 Water Glass present 30/45 Days
Dioxins and Furans 8290 Solid 80z Glass <6°C 30/45 Days
Fish/
Dioxins and Furans 8290 Tissue | Not specified <-10°C 30/45 Days
Dioxins and Furans TO-9 Air PUF None 30/45 Days
EDB/DBCP (8011) <6°C;
EDB/DBCP/1,2,3-TCP (504.1) 504.1/8011 Water 40mL vials Na,S,05 if C1 | 14 Days
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Parameter Method Matrix | Container Preservative | Max Hold Time

present

1L Amber
Explosives 8330/8332 Water Glass <6°C 7/40 Days
Explosives 8330/8332 Solid 8oz Glass Jar | <6°C 14/40 Days
Extractable Petroleum
Hydrocarbons (aliphatic and 1L Amber pH<2 HCI; <
aromatic) MA-EPH Water Glass 6°C 14/40 Days
Extractable Petroleum
Hydrocarbons (aliphatic and
aromatic) MA-EPH Solid 40z Glass Jar | <6°C 7/40 Days
Ferrous Iron SN3500Fe-D Water Glass None Immediate
Flashpoint/Ignitability 1010 Liquid | Plastic/Glass None 28 Days
Fluoride SM4500F1-C,D Water Plastic None 28 Days
Gamma Emitting Radionuclides | 901.1 Water Plastic/Glass pH<2 HNO; | 180 days
Gasoline Range Organics 8015 Water 40mL vials pH<2 HCI 14 Days
Gasoline Range Organics 8015 Solid 5035 vial kit See note 1 14 days
28 Days if GRO
Gasoline Range Organics- See 5035 only (14 Days
Alaska GRO AK101 Solid 5035 vial kit note* with BTEX)
Gasoline Range Organics- pH<2 HCI; <
Alaska GRO AK101 Water 40mL vials 6°C 14 Days
7 Days

Gasoline Range Organics- pH<2 HCI; < | unpreserved; 14
NwTPH-Gx Nw-TPH-Gx Water 40mL vials 6°C Days preserved

<6°C;

packed jars
Gasoline Range Organics- with no
NwTPH-Gx Nw-TPH-Gx Solid 40mL vials headspace 14 Days
Gasoline Range Organics- pH<2 HCI; <
Wisconsin GRO WIMOD GRO Water 40mL vials 6°C 14 Days
Gasoline Range Organics- 40mL MeOH <6°Cin
Wisconsin GRO WIMOD GRO Solid vials MeOH 21 Days
Gross Alpha (NJ 48Hr Method) | NJAC 7:18-6 Water Plastic/Glass pH<2 HNO; | 48 Hrs
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Gross Alpha and Gross Beta 9310/900.0 Water Plastic/Glass pH<2 HNO; | 180 Days
Gross Alpha and Gross Beta 9310 Solid Glass None 180 Days
14/7 Days if
extracts stored <
6°C or 14/14
40mL Amber Days if extracts
Haloacetic Acids 552.1/552.2 Water vials NH,CI; < 6°C | stored at <-10°C
Hardness, Total (CaCOs) SM2340B,C/130.1 Water Plastic/Glass pH<2 HNO; | 6 Months
Heterotrophic Plate Count
(MPC) SM9215B Water 100mL Plastic | <6°C 24 Hours
Herbicides, Chlorinated 8151 Solid 80z Glass Jar <6°C 14/40 Days
<6°C;
1L Amber Na,S,0;5 if Cl
Herbicides, Chlorinated 8151 Water Glass present 7/40 Days
<6°C;
1L Amber Na,S,05 if Cl
Herbicides, Chlorinated 515.1/515.3 Water Glass present 14/28 Days
7196/218.6/SM3500Cr-
Hexavalent Chromium C,D Water Plastic/Glass <6°C 24 Hours
24 Hours after
Hexavalent Chromium 7196 (with 3060A) Solid <6°C extraction
Hydrogen Halide and Halogen
Emissions EPA 26 Air Solutions None 6 Months
Non-
liquid
Ignitability of Solids 1030 Waste Plastic/Glass None 28 Days
Lead Emissions EPA 12 Air Filter/Solutions | None 6 Months
Lipids Pace Lipids Tissue Plastic/Glass <-10°C 1 Year if frozen
Mercury, Low-Level 1631E Solid
Fluoropolymer 48 Hours for
bottles (Glass preservation or
if Hg is only 12N HCl or | analysis; 28 Days
Mercury, Low-Level 1631E Water analyte being BrCl to preservation if
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tested) sample oxidized
in bottle; 90 Days
for analysis if
preserved
Mercury, Low-Level 1631E Tissue Plastic/Glass <-10°C 28 Days if frozen
Mercury 7471 Solid 8oz Glass Jar | <6°C 28 days
Mercury 7470/245.1/245.2 Water Plastic/Glass pH<2 HNO; | 28 Days
Mercury 7471/245.6 Tissue | Plastic/Glass <-10°C 28 Days if frozen
Metals (GFAA) 7000/200.9 Water Plastic/Glass pH<2 HNO; | 6 Months
Metals (ICP) NIOSH 7300A/7303 Air Filters None 6 Months
Metals (ICP/ICPMS) 6010/6020 Solid 80z Glass Jar | None 6 months
Metals (ICP/ICPMS) 6010/6020/200.7/200.8 | Water Plastic/Glass pH<2 HNO; | 6 Months
6 Months if
Metals (ICP/ICPMYS) 6020 Tissue Plastic/Glass <-10°C frozen
Methane, Ethane, Ethene 8015 modified Water 40mL vials HCl 14 Days
Methane, Ethane, Ethene RSK-175 Water 40mL vials HCI 14 Days
Summa
Methane, Ethane, Ethene EPA 3C Air Canister None 14 Days
Tedlar Bag or
Methane, Ethane, Ethene EPA 3C Air equivalent None 48 Hours
Methanol, Ethanol 8015 modified Water 40mL vials <6°C 14 Days
Methanol, Ethanol 8015 modified Solid 20z Glass <6°C 14 Days
pH<2 HzSO4,
Nitrogen, Ammonia SM4500NH3/350.1 Water Plastic/Glass <6°C 28 Days
Nitrogen, Kjeldahl (TKN) 351.2 Solid Plastic/Glass <6°C 28 Days
pH<2 HzSO4;
Nitrogen, Kjeldahl (TKN) SM4500-Norg/351.2 Water Plastic/Glass <6°C 28 Days
24 Hours
Nitrogen, Nitrate SM4500-NO3/352.1 Water Plastic/Glass <6°C preferred
Nitrogen, Nitrate & Nitrite
combination 353.2 Solid Plastic/Glass <6°C 28 Days
Nitrogen, Nitrate & Nitrite pH<2 H,SOy;
combination SM4500-NO3/353.2 Water Plastic/Glass <6°C 28 Days
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Nitrogen, Nitrite or Nitrate
separately SM4500-N02/353.2 Water Plastic/Glass <6°C 48 Hours
pH<2 H,SOy;
Nitrogen, Organic SM4500-Norg/351.2 Water Plastic/Glass <6°C 28 Days
Summa
Non-Methane Organics EPA 25C Air Canister None 14 Days
Tedlar Bag or
Non-Methane Organics EPA 25C Air equivalent None 48 Hours
Odor SM2150B Water Glass <6°C 24 Hours
pH<2 HzSO4
or HCI; <
Oil and Grease/HEM 1664A/SM5520B/9070 | Water Glass 6°C 28 Days
Oil and Grease/HEM 9071 Solid Glass <6°C 28 Days
1L Amber
PBDEs 1614 Water Glass <6°C 1 Year/1 Year
Wide Mouth
PBDEs 1614 Solid Jar <6°C 1 Year/l Year
PBDEs 1614 Tissue Aluminum Foil | <-10°C 1 Year/l Year
PCBs and Pesticides,
Organochlorine (OC) TO-4/TO-10 Air PUF None 7/40 Days
Pest: 7/40 Days;
PCBs and Pesticides, 1L Amber PCB: 1 Year/1
Organochlorine (OC) 608 Water Glass Year
<6°C;
1L Amber Na,S,0;5 if Cl
Pesticides, Organochlorine (OC) | 8081 Water Glass present 7/40 Days
Pesticides, Organochlorine (OC) | 8081 Solid 8oz Glass Jar | <6°C 14/40 Days
1 Year if
Pesticides, Organochlorine (OC) | 8081 Tissue 8oz Glass Jar <-10°C frozen/40 Days
Pesticides, Organophosphorus
(OP) 8141 Solid 8oz Glass Jar | <6°C 14/40 Days
Pesticides, Organophosphorus 1L Amber pH 5-8 with
(OP) 8141 Water Glass NaOH or 7/40 Days
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H,S0y; <
60C; Na28203
if Cl present
<6°C;
1L Amber Na,S,0;5 if Cl
PCBs (Aroclors) 8082 Water Glass present 1 Year/l Year
PCBs (Aroclors) 8082 Solid 8oz Glass Jar <6°C 1 Year/1 Year
1 Year if frozen/1
PCBs (Aroclors) 8082 Tissue Plastic/Glass <-10°C Year
< 6°C but
1L Amber above
PCB Congeners 1668A Water Glass freezing 1 Year/1 Year
< 6°C but
above
PCB Congeners 1668A Solid 4-80z Glass Jar | freezing 1 Year/l Year
PCB Congeners 1668A Tissue 4-80z Glass Jar | <-10°C 1 Year/1 Year
Oil Range Organics- ORO
Oxygen, Dissolved (Probe) SM4500-0O Water Glass None 15 minutes
Paint Filter Liquid Test 9095 Water Plastic/Glass None N/A
Particulates PM-10 Air Filters None 6 Months
Summa
Permanent Gases EPA 3C Air Canister None 14 Days
Tedlar Bag or
Permanent Gases EPA 3C Air equivalent None 48 Hours
pH SM4500H+B/9040 Water Plastic/Glass None 15 minutes
pH 9045 Solid Plastic/Glass None
pH<2 HzSO4,
Phenol, Total 420.1/420.4/9065/9066 | Water Glass <6°C 28 Days
Filter within 15
minutes,
Analyze within
Phosphorus, Orthophosphate SM4500P/365.1/365.3 | Water Plastic Filter; <6°C | 48 Hours
Phosphorus, Total SM4500P/ Water Plastic/Glass pH<2 H,SOy; | 28 Days
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365.1/365.3/365.4 <6°C

Phosphorus, Total 365.4 Solid Plastic/Glass <6°C 28 Days
Polynuclear Aromatic
Hydrocarbons (PAH) TO-13 Air PUF None 7/40 Days
Polynuclear Aromatic
Hydrocarbons (PAH) 8270 SIM Solid 8oz Glass Jar <6°C 14/40 Days

< 6°C;
Polynuclear Aromatic 1L Amber Na,S,0; if Cl
Hydrocarbons (PAH) 8270 SIM Water Glass present 7/40 Days
Polynuclear Aromatic 1 Year if
Hydrocarbons (PAH) 8270 SIM Tissue | Plastic/Glass <-10°C frozen/40 Days
Radioactive Strontium 905.0 Water Plastic/Glass pH<2 HNO; | 180 days
Radium-226 903.0/903.1 Water Plastic/Glass pH<2 HNO; | 180 days
Radium-228 (see note 3) 9320/904.0 Water Plastic/Glass pH<2 HNO; | 180 days
Radium-228 (see note 3) 9320 Solid
Residual Range Organics-
Alaska RRO AKI103 Solid 80z Glass <6°C 14/40 Days

14/40 Days

<6°C; pH<2 preserved,
1:1 HC1 7/40 Days <6°C; pH<2 1:1

Saturated Hydrocarbons Water (optional) unpreserved | HCI (optional)

1 Year/40
Saturated Hydrocarbons Solid <10°C Days <10°C
Silica, Dissolved SM4500Si-D Water Plastic <6°C 28 Days
Solids, Settleable SM2540F Water Glass <6°C 48 Hours
Solids, Total SM2540B Water Plastic/Glass <6°C 7 Days
Solids, Total SM2540G Solid Plastic/Glass <6°C 7 Days
Solids, Total (FOC, OM, Ash) ASTM D2974 Solid Plastic/Glass <6°C 7 Days
Solids, Total Dissolved SM2540C Water Plastic/Glass <6°C 7 Days

SM2540D/USGS I-

Solids, Total Suspended 3765-85 Water Plastic/Glass <6°C 7 Days
Solids, Total Volatile 160.4/SM2540E Water Plastic/Glass <6°C 7 Days
Solids, Total Volatile 160.4 Solid Plastic/Glass <6°C 7 Days
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Specific Conductance SM2510B/9050/120.1 | Water Plastic/Glass <6°C 28 Days
Stationary Source Dioxins and
Furans EPA 23 Air XAD Trap None 30/45 Days
6 Months, 28
Stationary Source Mercury EPA 101 Air Filters None Days for Hg
6 Months, 28
Stationary Source Metals EPA 29 Air Filters None Days for Hg
Stationary Source PM10 EPA 201A Air Filters None 6 Months
Stationary Source Particulates EPA'S5 Air Filter/Solutions | None 6 Months
SM4500S04/9036/
9038/375.2/ASTM
Sulfate D516 Water Plastic/Glass <6°C 28 Days
Sulfide, Reactive SW-846 Chap.7 Water Plastic/Glass None 28 Days
Sulfide, Reactive SW-846 Chap.7 Solid Plastic/Glass None 28 Days
pH>9 NaOH;
ZnOAc; <
Sulfide, Total SM4500S8/9030 Water Plastic/Glass 6°C 7 Days
Sulfite SM4500S03 Water Plastic/Glass None 15 minutes
Surfactants (MBAS) SM5540C Water Plastic/Glass <6°C 48 Hours
pH<2 H,SO,
or HCI; <
Total Organic Carbon (TOC) SM5310B,C,D/9060 Water Glass 6°C 28 Days
Total Organic Carbon (TOC) 9060/Walkley Black Solid Glass <6°C 14 Days
Glass; no
Total Organic Halogen (TOX) SM5320/9020/9021 Water headspace <6°C 14 Days
Tritium 906.0 Water Glass None 180 days
Turbidity SM2130B/180.1 Water Plastic/Glass <6°C 48 Hours
908.0/ASTM D5174-
Total Uranium 97 Water Plastic/Glass pH<2 HCI 180 days
Volatile Petroleum
Hydrocarbons (aliphatic and pH<2 HCI; < | 14 Days
aromatic) MA-VPH Water 40mL vials 6°C preserved
Volatile Petroleum MA-VPH Solid 4-80z Glass Jar | < 6°C; 7/28 Days
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Hydrocarbons (aliphatic and packed jars
aromatic) with no
headspace
Summa
Volatiles TO-14 Air Canister None 30 Days
Tedlar Bag or
Volatiles TO-14 Air equivalent None 48 Hours
Summa
Volatiles TO-15 Air Canister None 30 Days
Volatiles 8260 Solid 5035 vial kit See note 1 14 days
pH<2 HCI; <
60C; Na2$203
Volatiles 8260 Water 40mL vials if Cl present | 14 Days
Conc. 5035 vial kit or
Volatiles 8260 Waste 40mL vials <6°C 14 Days
pH<2 HCI; < | 14 Days (7 Days
6°C; Na,S,0; | for aromatics if
Volatiles 624 Water 40mL vials if Cl present | unpreserved)
pH<2 HCI; <
6°C;
Ascorbic acid
40mL vials (in | or Na,S,0; if
Volatiles (see note 2) 524.2 Water duplicate) Cl present’ 14 Days

' 5035/5035A Note: 5035 vial kit typically contains 2 vials water, preserved by freezing or, 2 vials aqueous sodium bisulfate preserved at 4°C, and one vial
methanol preserved at <6°C and one container of unpreserved sample stored at <6°C.

2 Method 524.2 lists ascorbic acid as the preservative when residual chlorine is suspected, unless gases or Table 7 compounds are NOT compounds of interest
and then sodium thiosulfate is the preservative recommended.

? Methods 9315 and 9320 both state that if samples are unpreserved, the samples should be brought to the lab within 5 days of collection, preserved in the lab,
and then allowed to sit for a minimum of 16 hours before sample preparation/analysis.
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SECTION 3. INTRODUCTION , SCOPE AND APPLICABILITY

3.1 INTRODUCTION AND COMPLIANCE REFERENCES

TestAmerica Pittsburgh’s Quality Assurance Manual (QAM) is a document prepared to define
the overall policies, organization objectives and functional responsibilities for achieving
TestAmerica’s data quality goals. The laboratory maintains a local perspective in its scope of
services and client relations and maintains a national perspective in terms of quality.

The QAM has been prepared to assure compliance with The NELAC Institute (TNI) Standard,
dated 2009, Volume 1 Modules 2 and 4, and ISO/IEC Guide 17025:2005(E) or DoD
ELAP.(TNI). In addition, the policies and procedures outlined in this manual are compliant with
TestAmerica’s Corporate Quality Management Plan (CQMP) and the various accreditation and
certification programs listed in Appendix 3. The CQMP provides a summary of TestAmerica’s
quality and data integrity system. It contains requirements and general guidelines under which
all TestAmerica facilities shall conduct their operations.

The QAM has been prepared to be consistent with the requirements of the following documents:

« EPA 600/4-88/039, Methods for the Determination of Organic Compounds in Drinking Water, EPA,
Revised July 1991.

e EPA 600/R-95/131, Methods for the Determination of Organic Compounds in Drinking Water,
Supplement Ill, EPA, August 1995.

e EPA 600/4-79-019, Handbook for Analytical Quality Control in Water and Wastewater Laboratories,
EPA, March 1979.

e Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition,
September 1986, Final Update I, July 1992, Final Update IlIA, August 1993, Final Update II,
September 1994; Final Update IIB, January 1995; Final Update Ill, December 1996; Final Update 1V,
January 2008.

e U.S. Department of Defense, Quality Systems Manual for Environmental Laboratories, Version 4.2,
October 2010.

o Federal Register, 40 CFR Parts 136, 141, 172, 173, 178, 179 and 261.

o Statement of Work for Inorganics & Organics Analysis, SOM and ISM, current versions, USEPA
Contract Laboratory Program Multi-media, Multi-concentration.
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« APHA, Standard Methods for the Examination of Water and Wastewater, 18" Edition, 19", 20" 21
and on-line Editions.

e U.S. Department of Energy Order 414.1C, Quality Assurance, June 17, 2005.

o U.S. Department of Energy, Quality Systems for Analytical Services, Revision 3.6, November 2010.

e U.S. Department of Defense, Air Force Center for Environmental Excellence Quality Assurance
Project Plan (QAPP), Version 4.0.02, May 2006.

e Nuclear Regulatory Commission (NRC) quality assurance requirements.
e Marine Protection, Research, and Sanctuaries Act (MPRSA).
e Toxic Substances Control Act (TSCA).

3.2 TERMS AND DEFINITIONS

A Quality Assurance Program is a company-wide system designed to ensure that data
produced by the laboratory conforms to the standards set by state and/or federal regulations.
The program functions at the management level through company goals and management
policies, and at the analytical level through Standard Operating Procedures (SOPs) and quality
control. The TestAmerica program is designed to minimize systematic error, encourage
constructive, documented problem solving, and provide a framework for continuous
improvement within the organization.

Refer to Appendix 2 for the Glossary/Acronyms.

3.3 SCOPE / FIELDS OF TESTING

The laboratory analyzes a broad range of environmental and industrial samples every month.
Sample matrices vary among, effluent water, groundwater, hazardous waste, sludge, soils and
tissue. The Quality Assurance Program contains specific procedures and methods to test samples
of differing matrices for chemical, physical and biological parameters. The Program also contains
guidelines on maintaining documentation of analytical processes, reviewing results, servicing
clients and tracking samples through the laboratory. The technical and service requirements of all
analytical requests are thoroughly evaluated before commitments are made to accept the work.
Measurements are made using published reference methods or methods developed and
validated by the laboratory.

The methods covered by this manual include the most frequently requested methodologies
needed to provide analytical services in the United States and its territories. The specific list of
test methods used by the laboratory can be found in Tables 3-1-3-6. The current list of
accredited methods is maintained with the scope of accreditation which is maintained in the QA
files in N:\QA\01_Facility QA_Documents\04_Certifications.The approach of this manual is to
define the minimum level of quality assurance and quality control necessary to meet these
requirements. All methods performed by the laboratory shall meet these criteria as appropriate.
In some instances, quality assurance project plans (QAPPs), project specific data quality
objectives (DQOs) or local regulations may require criteria other than those contained in this
manual. In these cases, the laboratory will abide by the requested criteria following review and
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acceptance of the requirements by the Laboratory Director and the Quality Assurance (QA)
Manager. In some cases, QAPPs and DQOs may specify less stringent requirements. The
Laboratory Director and the QA Manager must determine if it is in the lab’s best interest to
follow the less stringent requirements.

3.3.1 Specialty Analyses

3.3.1.1 Dredged Material Evaluations

TestAmerica Pittsburgh offers trace level testing of waters (site-waters and elutriates),
sediments, and tissues in support of Dredged Material Evaluations for in-water (ocean and
inland waters) and upland (Confined Disposal Facilities (CDFs), beneficial use, etc.) disposal
options. In-house capabilities for commonly requested sediment program parameters include:

e Organochlorine Pesticides

¢ Organophosphorus Pesticides

e PCBs (as Aroclors)

¢ Volatile Organics

e Semivolatile Organics

e Polynuclear Aromatic Hydrocarbons (PAHSs)

e Metals

¢ Cyanide

e Total Sulfides

¢ Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM)

¢ Nitrogen, Ammonia

¢ Nitrogen, Nitrate + Nitrite

e Biochemical Oxygen Demand (BOD)

e Chemical Oxygen Demand (COD)

e Total Organic Carbon (combustion procedure for sediments)

e Total Solids/Moisture Content

e Total Volatile Solids

e Lipids

¢ With teaming arrangements with other TestAmerica facilities, additional sediment
program capabilities include:
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Polychlorinated Dibenzo-Dioxins and Furans (PCDDs/PCDFs)
Butyl Tins (mono — tetra)
Total Kjeldahl Nitrogen
Total Phosphorus
Grain Size
Specific Gravity
Atterberg Limits
PCBs (as Congeners)

TestAmerica Pittsburgh also generates elutriate samples following appropriate U.S. Army Corps
of Engineers procedures. These include:

Standard Elutriate Test (SET) for in-water disposal evaluations, and

Modified Elutriate Test (MET) or Effluent Elutriate Test (EET) for CDF disposal evaluations.
lllinois Resuspension Tests (Supernatant and Elutriate Tests).

Dredge Elutriate Test (DRET)

TestAmerica Pittsburgh currently supports dredge material evaluation projects following several
state specific programs, as well as, under the following guidance documents:

Ocean Testing Manual or OTM (USACE, 1991).

New Jersey’s Tidal Waters Technical Manual (NJDEP, 1997).
Inland Testing Manual or ITM (USACE, 1998).

Upland Testing Manual or UTM (USACE, 2003).

3.3.1.2 Tissue Analyses

TestAmerica Pittsburgh has extensive experience in supporting projects requiring tissue
analyses. These include analyses of laboratory cultured reference species from
bioaccumulation tests associated with dredged material evaluations to a variety of field collected
species (aquatic and terrestrial). TestAmerica Pittsburgh has developed modifications to the
standard solid methodologies (where possible) to allow for the use of smaller sample weights
and achieve lower quantitation limits. In-house capabilities for commonly requested tissue
parameters include:
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¢ Organochlorine Pesticides
e PCBs (as Aroclors)
e Semivolatile Organics
e Polynuclear Aromatic Hydrocarbons (PAHSs)
o Metals
e Lipids
¢ Moisture Content
With teaming arrangements with other TestAmerica facilities, additional tissue capabilities
include:
¢ Polychlorinated Dibenzo-Dioxins and Furans (PCDDs/PCDFs)

e Butyl Tins (mono — tetra)

o PCBs (as Congeners)

3.4 MANAGEMENT OF THE MANUAL

34.1 Review Process

The template on which this manual is based is reviewed annually by Corporate Quality
Management Personnel to assure that it remains in compliance with Section 3.1. This manual
itself is reviewed annually by senior laboratory management to assure that it reflects current
practices and meets the requirements of the laboratory’s clients and regulators as well as the
CQMP. Occasionally, the manual may need changes in order to meet new or changing
regulations and operations. The QA Manager will review the changes in the normal course of
business and incorporate changes into revised sections of the document. All updates will be
reviewed by the senior laboratory management staff. The laboratory updates and approves
such changes according to our Document Control & Updating procedures (refer to SOP No. PT-
QA-010).

Laboratory-specific QAM changes are approved and documented through the periodic and
annual reviews as per SOP No. PT-QA-010, Preparation and Management of Standard
Operating Procedures (SOPs) and Other Controlled Documents.
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Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Acidity Water SM 2310B (4a) - -
Waste - - -
Alkalinity Water 2320B - -
Waste -—- -—- -—-
Biochemical Water -—- -—-
Oxygen 5210B
Demand (plus
CBOD)
Bromide Water EPA 300.0 SW 9056A ---
Waste - SW 9056A -
Solid - SW 9056A -
Chemical Water EPA 4104 --- ---
Oxygen
Demand
Solid EPA 410.4 (M) - -
Chloride Water EPA 300.0 SW 9056A -—-
SM 4500 CL E
Waste - SW 9056A -
Solid - SW 9056A -
Chromium, Water SM 3500-Cr-B (SM SW 7196A/ 6800 ---
Hexavalent 20)
Waste -—- SW -—-
3060A/7196A/6800
Solid -—- SW 3060A/7196A -—-
Color Water SM 2120B - -
Waste - - -
Solid - - -
Specific Water EPA 120.1 SW 9050A -—-
Conductance
Waste EPA 120.1 SW 9050A ---
Cyanide Water EPA 335.4 SW 9012A/B
(Total)
Waste EPA 335.4 SW 9012A/B
Solid --- SW 9012A/B
Cyanide Water EPA 1677 --- ---
(Available)
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Table 3-1
Wet Chemistry Methods
Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Waste EPA 1677 9013 Extraction -
Solid EPA 1677 9013 Extraction -
Fluoride Water EPA 300.0 SW 9056A .
Waste EPA 300.0 (M) SW 9056A ---
Solid -- SW 9056A -
Ignitability Water --- SW 1010A/ 1020B | ---
(Flashpoint)
Waste -—- SW 7.1.2 -—-
SW 1010A/ 1020B
Hardness Water SM2340B & C - -
Moisture Solid - )
SM 2540 G
Nitrogen, Water EPA 350.1 - -
Ammonia
Waste EPA 350.1 (M) --- ---
Solid EPA 350.1 (M) --- ---
Nitrite Water EPA 300.0 SW 9056A -
(NOy) EPA 353.2
Waste - SW 9056A -
Solid EPA 300.0 (M) SW 9056A ---
EPA 353.2 (M)
Nitrate Water EPA 300.0 SW 9056A ---
(NO3)
Waste - SW 9056A -
Solid EPA 300.0 (M) SW 9056A ---
N!trgte plus Water EPA 353.2 SW 9056A -—-
Nitrite
Waste -—- SW 9056A
Solid EPA 353.2 (M) SW 9056A ---
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Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Methylene Blue | Water
Active
Substances SM 5540C - -
(MBAS)
Oil and Grease Water
& NPM EPA 1664A SW 9070A ---
Waste EPA 1664A SW 9070A -
HEM / HEM- Solid --- SW 9071B ---
SGT
Ortho-
phosphate Water EPA 300.0 SW 9056A -
O-PO,
Waste EPA 300.0 (M) SW 9056A -—-
Solid -- SW 9056A ---
Paint Filter Water - - -
Liquids Test Waste -—- SW 9095B ---
Solid -—- -—- -—-
pH Water SM 4500-H'B SW 9040B./C -—-
Waste - SW 9045C/D ---
Solid - SW 9045C/D -
Phenolics Water EPA 420 1 gw gggg B
EPA 420.4
Waste SW 9065
-—- SW 9066 ---
Solid SW 9065
--- SW 9066 ---
Sulfate Water EPA 300.0 SW 9056A .
(SO4)
Waste EPA 300.0 (M) SW 9056A .
Solid -- SW 9056A ---
" -2
Sulfide Water SM 4500 S“F SW 9034 .
Solid --- SW 9030B/9034 ---
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Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Total Organic
and Inorganic | \yater SM 5310 C SW 9060A
Carbon
(TOC & TIC)
Waste --- --- ---
Solid — Walkley-Black Lloyd Khan
Total Petroleum EPA 1664 (SGT-
Hydro-carbons Water HEM) 9070A -—-
EPA 1664 (SGT-
Waste HEM) 9071B -
: EPA 1664 (SGT-
Solid HEM) 9071B ---
Total Solids Water SM 2540 B -—- -—-
Waste SM 2540 B -—- -—-
: SM 2540 G
Solid --- --- (%)
Total Dissolved
Solids (Residue, | Water SM 2540 C - -
Filterable)
Total
Suspended
Solids (Non- Water SM 2540 D - -
filterable)
Total Volatile Solid EPA 160.4 . SM 2540 G
Solids (%)
Volatile
Suspended Water EPA 160.4 -—- SM 2540 E
Solids
Settleable Water SM 2540 F
Solids
Key to Table

M Indicates a DI leach procedure is performed prior to analysis.

Distributed To: Intranet
This is a Controlled Document. When Printed it Becomes Uncontrolled.

Company Confidential & Proprietary




Document No. PT-LQAM

Rev. 4

Effective Date: 12/16/2011

Table 3-2
Methods for Mercury by Cold Vapor Atomic Absorption

Page 25 of 206

Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
Mercury Water EPA 245.1 EPA 7470A -
TCLP --- EPA 7470A ---
Leachate
Waste --- EPA 7471A/B ---
Solid --- EPA 7471A/B ---
Table 3-3
Methods for Metals by ICP & ICPMS
Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
Aluminum EPA 6010B/C,
Water EPA 200.7/200.8 6020/ 6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Antimony 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Arsenic 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, L
6020/6020A
: 6010B/C,
Solid 6020/6020A
Barium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
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Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
6010B/C,
Waste 6020/6020A
Solid . 6010B/C, .
6020/6020A
Beryllium 6010B/C,
Water EPA 200.7/200.8 6020/6020A -
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Boron 6010B/C,
Water EPA 200.7/200.8 6020/6020A -—-
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Calcium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Cadmium 6010B/C,
Water EPA 200.7/200.8 6020/6020A -
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Cobalt 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Chromium 6010B/C,
Water EPA 200.7/200.8 6020/6020A -—-
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Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
6010B/C,
Waste 6020/6020A
Solid . 6010B/C, .
6020/6020A
Hexavalent | \y e EPA 6800
Chromium
Waste - --- ---
Solid --- EPA 6800 ---
Copper 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Cobalt 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, N
6020/6020A
Iron 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Lead 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Lithium Water EPA 200.7 EPA 6010B/C -
Waste --- EPA 6010B/C ---
Solid --- EPA 6010B/C ---
Magnesium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
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Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
6010B/C,
Waste 6020/6020A
Solid . 6010B/C, .
6020/6020A
Manganese 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Molybdenu 6010B/C,
m Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Nickel 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Potassium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Selenium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Silicon Water EPA 200.7 EPA 6010B/C ---
Waste --- EPA 6010B/C ---
Solid --- EPA 6010B/C ---
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Table 3-3
Methods for Metals by ICP & ICPMS
Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
Silver 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Sodium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Strontium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Tin 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Thallium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Titanium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
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Analytical Fields of Testing
Parameters | Matrix CWA/NPDES RCRA (SW846) Other
Vanadium 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Zinc 6010B/C,
Water EPA 200.7/200.8 6020/6020A ---
Waste . 6010B/C, .
6020/6020A
Solid . 6010B/C, .
6020/6020A
Table 3-4
Metals Sample Preparation Methods
Fields of Testing
Analytical Matrix
Parameters CWA/NPDES | RCRA (SW846) Other
Toxicity Water - EPA 1311 -
Characteristic
Leaching
Procedure
(TCLP)
Waste --- EPA 1311 ---
Solid --- EPA 1311 ---
ICP Metals Water EPA 200.7 EPA 3005A ---
EPA 3010A
TCLP --- EPA 3010A ---
Leachate
Waste --- EPA 3050B ---
Solid EPA 200.7 EPA 3050B ---

Distributed To: Intranet
This is a Controlled Document. When Printed it Becomes Uncontrolled.

Company Confidential & Proprietary




Document No. PT-LQAM

Rev. 4

Effective Date: 12/16/2011

Table 3-4

Metals Sample Preparation Methods

Page 31 of 206

Fields of Testing
Analytical Matrix
Parameters CWA/NPDES | RCRA (SW846) Other
CVAA Water EPA 245.1 EPA 7470A ---
TCLP --- EPA 7470A ---
Leachate
Waste - EPA 7471A/B -—-
Solid --- EPA 7471A/B
ICPMS Water 200.8 EPA 3005A -
EPA 3010A
TCLP --- EPA 3010A ---
Leachate
Waste - EPA 3050B -—-
Solid --- EPA 3050B/3060A | ---
(Cr VI — EPA 6800)
Table 3-5
Organic Sample Preparation Methods
Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Volatiles Water EPA 624 EPA 5030B .
by GC/MS
TCLP --- EPA 5030B .
Leachate
Waste --- EPA 5030B -
EPA 5035
Solid - EPA 5035 -
Semivolatiles | Water EPA 625 EPA 3510C .
by GC/MS EPA 3520C
TCLP --- EPA 3510C -
Leachate EPA 3520C
Waste --- EPA 3550B/3550C |
EPA 3580A
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Table 3-5

Organic Sample Preparation Methods

Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Solid ---
EPA 3580A -
EPA 3541
PAHSs by Water - EPA 3510C -—-
GC/MS/SIM EPA 3520C
(other Waste - EPA 3550B/3550C | ---
analytes are EPA 3580A
available) Solid — o
EPA 3580A
EPA 3541
Pesticides/ Water EPA 608 EPA 3510C
PCBs EPA 3520C ---
by GC
TCLP -—-- EPA 3510C ---
Leachate EPA 3520C
Waste -
EPA 3580A ---
Solid --- EPA 3550B/3550C
EPA 3541
Pesticides Water --- EPA 3510C ---
(Organophos- EPA 3520C
phorus) by
GC
Waste -—-- EPA 3550B/3550C | ---
EPA 3580A
Solid --- EPA 3541 -
PAHSs by Water EPA 610 EPA 3510C -—-
HPLC EPA 3520C
Waste -—-- EPA 3550B/3550C | ---
EPA 3580A
Solid --- ---
EPA 3541
Herbicides Water - EPA 8151A -
by GC
TCLP - EPA 8151A -
Leachate
Waste --- EPA 8151A ---
Solid -—-- EPA 8151A -—-
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Table 3-6
Organic Analysis Methods
Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Volatiles Water EPA 624 EPA 8260B .
By
GC/MS TCLP -—- EPA 8260B
Leachate o
Waste -—- EPA 8260B .
Solid - EPA 8260B .
Dissolved Gases Water --- --- RSK-175
(GC)
Semivolatiles Water EPA 625 EPA 8270C/8270D
By
GC/MS TCLP --- EPA 8270C/8270D | ---
Leachate
Waste - EPA 8270C/8270D | ---
Solid -—- EPA 8270C/8270D | ---
PAHSs by Water -—- EPA 8270C/8270D
GC/MS/SIM SIM o
(other analytes are | Waste - EPA 8270C/8270D |
available) SIM
Solid -—- EPA 8270C/8270D
SIM o
Pesticides/ Water EPA 608 Pesticides EPA
PCBs by GC 8081A/8081B
PCBs EPA -
8082/8082A
TCLP --- Pesticides EPA
Leachate 8081A/8081B
PCBs EPA -
8082/8082A
Waste - Pesticides EPA
8081A/8081B
EPA PCBs -
8082/8082A
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Analytical Fields of Testing
Parameters Matrix CWA/NPDES RCRA (SW846) Other
Solid - Pesticides EPA
8081A/8081B
PCBs EPA
8082/8082A
Pesticides Water - EPA 8141A/8141B | ---
(Organophos-
phorus) by GC
Waste --- EPA 8141A/8141B | ---
Solid --- EPA 8141A/8141B | ---
PAHSs by Water EPA 610 EPA 8310 ---
HPLC Waste --- EPA 8310 ---
Solid --- EPA 8310 ---
Phenoxyacid Water - EPA 8151A -
Herbicides
by GC
TCLP --- EPA 8151A ---
Leachate
Waste --- EPA 8151A ---
Solid --- EPA 8151A ---
Nonhalogenated Water - EPA 8015B/C -
Organic using
GC/FID (Direct
Aqueous Injection)
- Ethylene Glycol
Solid --- EPA 8015B/C -
EDB and DBCP Water --- EPA 8011 ---
TCLP --- --- ---
Leachate
Waste --- --—- -—-
Solid --- --- ---
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SECTION 4.

MANAGEMENT REQUIREMENTS

41 Overview

TestAmerica Pittsburgh is a local operating unit of TestAmerica Laboratories, Inc.. The
organizational structure, responsibilities and authorities of the corporate staff of TestAmerica
Laboratories, Inc. are presented in the CQMP. The laboratory has day-to-day independent
operational authority overseen by corporate officers (e.g., President, Chief Operating Officer,
Corporate Quality, etc.). The laboratory operational and support staff work under the direction
of the Laboratory Director. The organizational structure for both Corporate & TestAmerica
Pittsburgh is presented in Figure 4-1.

4.2 Roles And Responsibilities

In order for the Quality Assurance Program to function properly, all members of the staff must
clearly understand and meet their individual responsibilities as they relate to the quality
program. The following descriptions briefly define each role in its relationship to the Quality
Assurance Program.

42.1 Additional Requirements for Laboratories

The responsibility for quality resides with every employee of the laboratory. All employees have
access to the QAM, are trained to this manual, and are responsible for upholding the standards
therein. Each person carries out his/her daily tasks in a manner consistent with the goals and in
accordance with the procedures in this manual and the laboratory’s SOPs. Role descriptions for
Corporate personnel are defined in the CQMP. This manual is specific to the operations of
TestAmerica’s Pittsburgh laboratory.

42.2 General Manager (GM)

Each GM reports directly to a COO. Each GM has full responsibility for the overall administrative
and operational management of their respective laboratories. The GM’s responsibilities include
allocation of personnel and resources, long-term planning, setting goals, and achieving the
financial, business, and quality objectives of TestAmerica. The GM ensures timely compliance
with corporate management directives, policies, and management systems reviews. The GM is
also responsible for restricting any laboratory from performing analyses that cannot be
consistently and successfully performed to meet the standards set forth in this manual.

423 Laboratory Director /Technical Manager

Pittsburgh’s Laboratory Director is responsible for the overall quality, safety, financial, technical,
human resource and service performance of the whole laboratory and reports to their respective
GM. The Laboratory Director provides the resources necessary to implement and maintain an
effective and comprehensive Quality Assurance and Data Integrity Program. The Laboratory
Director can also serve as the Technical Manager.
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Specific responsibilities include, but are not limited to:

Provides one or more technical directors for the appropriate fields of testing. If the Technical
Manager is absent for a period of time exceeding 15 consecutive calendar days, the
Laboratory Director must designate another full time staff member meeting the qualifications
of the Technical Manager to temporarily perform this function. If the absence exceeds 65
consecutive calendar days, the primary accrediting authority must be notified in writing.

Ensures that all analysts and supervisors have the appropriate education and training to
properly carry out the duties assigned to them and ensures that this training has been
documented.

Ensures that personnel are free from any commercial, financial and other undue pressures
which might adversely affect the quality of their work.

Ensures TestAmerica’s human resource policies are adhered to and maintained.

Ensures that sufficient numbers of qualified personnel are employed to supervise and
perform the work of the laboratory.

Ensures that appropriate corrective actions are taken to address analyses identified as
requiring such actions by internal and external performance or procedural audits.
Procedures that do not meet the standards set forth in the QAM or laboratory SOPs may be
temporarily suspended by the Laboratory Director.

Reviews and approves all SOPs prior to their implementation and ensures all approved
SOPs are implemented and adhered to.

Pursues and maintains appropriate laboratory certification and contract approvals. Supports
ISO 17025 requirements.

Ensures client specific reporting and quality control requirements are met.

Captains the management team, consisting of the QA Manager, the Technical Mangers(s)
and Director or Project Management as direct reports.

Monitoring the validity of the analyses performed and data generated in the laboratory. This
activity begins with reviewing and supporting all new business contracts, insuring data
quality, analyzing internal and external non-conformances to identify root cause issues and
implementing the resulting corrective and preventive actions, facilitating the data review
process (training, development, and accountability at the bench), and providing technical
and troubleshooting expertise on routine and unusual or complex problems. Interfaces with
management on solving day-to-day technical issues.

Providing training and development programs to applicable laboratory staff as new hires
and, subsequently, on a scheduled basis. Training includes instruction on calculations,
instrumentation management to include troubleshooting and preventive maintenance.

The Technical Manager meets the requirements specified in the Section 5.2.6.1 of the TNI
standards.

424 Quality Assurance (QA) Manager or Designee
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The QA Manager has responsibility and authority to ensure the continuous implementation of
the quality system based on TNI Standard and DoD QSM. The QA Manager reports directly to
the Laboratory Director and has access to Corporate QA for advice and resources. This
position is able to evaluate data objectively and perform assessments without outside (e.g.,
managerial) influence. Corporate QA may be used as a resource in dealing with regulatory
requirements, certifications and other quality assurance related items. The QA Manager directs
the activities of the QA officers to accomplish specific responsibilities, which include, but are not
limited to:
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Serves as the focal point for QA/QC in the laboratory.

Ensuring Communication & monitoring standards of performance to ensure that systems are in
place to produce the level of quality as defined in this document.

Notifying laboratory management of deficiencies in the quality system and ensuring corrective
action is taken. Procedures that do not meet the standards set forth in the QAM or laboratory
SOPs are temporarily suspended following the procedures outlined in Section 12.

Evaluation of the thoroughness and effectiveness of training.

QA Manager has the authority and responsibility for ensuring that all personnel understand
their contributions to the quality system; evaluates the effectiveness of training; or uses
available tools, such as audit and surveillance results, control charts, proficiency testing results,
data analysis, corrective and preventive actions, customer feedback, and management reviews
in efforts to monitor trends and continually improve the quality system.

Maintains, approves, and updates the QAM.

Has joint signature authority, with the Laboratory Director and Technical Managers for approval
of quality documents.

Directs controlled distribution laboratory quality documents.
Provides Quality System training to all new personnel.
Reviews and approves documentation of analyst training records.

Serves as a focal point for QA and QC issues, reviews corrective actions and recommends
resolution for recurring nonconformances within the laboratory.

Monitoring and communicating regulatory changes that may affect the laboratory to
management.

Monitoring and evaluating laboratory certifications; scheduling proficiency testing samples.
Maintaining certifications.

Monitors data quality measures via statistical methods to verify that the laboratory routinely
meets stated quality goals.

Hosts external audits conducted by outside agencies.
Responsible for approving quality control reference data changes in the LIMS.
Oversees the selection, review, and approval of analytical subcontractors.

Prepares monthly QA Reports to management describing significant quality events to
Laboratory Director and/or Corporate QA.

Has the final authority to accept or reject data and to stop work in progress in the event that
procedures or practices compromise the validity and integrity of analytical data.

Coordinating, writing, and reviewing preparation of all test methods SOPs, with regard to
quality, integrity, regulatory He/she insures that the SOPs are properly managed and adhered
to at the bench.
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o Have documented training and/or experience in QA/QC procedures and the laboratory’s
Quality System.

¢ Having a general knowledge of the analytical test methods for which data audit/review is
performed (and/or having the means of getting this information when needed).
e Arranging for or conducting internal audits on quality systems and the technical operation.

e The laboratory QA Manager will maintain records of all ethics-related training, including the
type and proof of attendance.

e Maintain, improve, and evaluate the corrective action database and the corrective and
preventive action systems.

¢ Notifying laboratory management of deficiencies in the quality system and ensuring
corrective action is taken. Procedures that do not meet the standards set forth in the QAM or
laboratory SOPs shall be investigated following procedures outlined in Section 12 and
if deemed necessary may be temporarily suspended during the investigation.

o Objectively monitor standards of performance in quality control and quality assurance
without outside (e.g., managerial) influence.

e Coordinating of document control of SOPs, MDLs and control limits.

¢ Follow-up with audits to ensure client QAPP requirements are met.

o Development of suggestions and recommendations to improve quality systems.
o Research of current state and federal requirements and guidelines.

e Compliance with ISO 17025.

425 Quality Assurance Specialist

The QA Scientist is responsible for QA documentation and involvement in the following activities:

o Assist the QA Manager in performing the annual internal laboratory audits, compiling the
evaluation, and coordinating the development of an action plan to address any deficiency
identified.

e Facilitate external audits, coordinating with the QA Manager and Laboratory Staff to address
any deficiencies noted at the time of the audit and subsequently presented in the final audit
report.

o Assist the QA Manager in the preparation of new SOP’s and in the maintenance of existing
SOPs, coordinating annual reviews and updates.

¢ Manages the performance testing (PT) studies, coordinates follow up studies for failed analytes
and works with QA Manager and Laboratory Staff to complete needed corrective action
reports.

e Personnel training records review and maintenance.
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¢ Document control maintenance.

e Assists the Quality Manager and Project Management Group in the review of program plans for
consistency with organizational and contractual requirements. Summarize and convey to
appropriate personnel anomalies or inconsistencies observed in the review process.

¢ Manages certifications and accreditations.

¢ Monitors for compliance the following QA Metrics: Temperature Monitoring of refrigeration units
and incubators; thermometer calibrations; balance calibrations; eppendorf/pipette calibrations;
and proper standard/reagent storage.

o Periodic checks on the proper use and review of instrument logs.

e [Initiate Analyst/Data audits and the Mint-miner data file review process for organic
instrumentation. Maintain tracking of reviews.

e Assist in the technical review of data packages which require QA review.

42.6 Technical Manager or Designee

The Technical Manager(s) report(s) directly to the Laboratory Director. The scope of
responsibility ranges from the new-hire training and existing technology through the ongoing
training and development programs for existing analysts and new instrumentation and for
compliance with the ISO 17025 Standard. Specific responsibilities include, but are not limited to:

o Reviewing and approving, with input from the QA Manager, proposals from marketing, in
accordance with an established procedure for the review of requests and contracts. This
procedure addresses the adequate definition of methods to be used for analysis and any
limitations, the laboratory’s capability and resources, the client’'s expectations. Differences
are resolved before the contract is signed and work begins. A system documenting any
significant changes is maintained, as well as pertinent discussions with the client regarding
their requirements or the results of the analyses during the performance of the contract. All
work subcontracted by the laboratory must be approved by the client. Any deviations from
the contract must be disclosed to the client. Once the work has begun, any amendments to
the contract must be discussed with the client and so documented.

« Monitoring the validity of the analyses performed and data generated in the laboratory. This
activity begins with reviewing and supporting all new business contracts, insuring data
quality, analyzing internal and external non-conformances to identify root cause issues and
implementing the resulting corrective and preventive actions, facilitating the data review
process (training, development, and accountability at the bench), and providing technical
and troubleshooting expertise on routine and unusual or complex problems.

« Providing training and development programs to applicable laboratory staff as new hires
and, subsequently, on a scheduled basis. Training includes instruction on calculations,
instrumentation management to include troubleshooting and preventive maintenance.

« Enhancing efficiency and improving quality through technical advances and improved LIMS
utilization. Capital forecasting and instrument life cycle planning for second generation
methods and instruments as well as asset inventory management.
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427 Director of Project Management

The Director of Project Management reports to the Laboratory Director and serves as the
interface between the laboratory’s technical departments and the laboratory’s clients. The staff
consists of the Project Management team. With the overall goal of total client satisfaction, the
functions of this position are outlined below:

Technical training and growth of the Project Management team.

Technical liaison for the Project Management team.

Human resource management of the Project Management team.

Responsible to ensure that clients receive the proper sampling supplies.

Accountable for response to client inquiries concerning sample status.

Responsible for assistance to clients regarding the resolution of problems concerning COC.

Ensuring that client specifications, when known, are met by communicating project and
quality assurance requirements to the laboratory.

Notifying the supervisors of incoming projects and sample delivery schedules.

Accountable to clients for communicating sample progress in daily status meeting with
agreed-upon due dates.

Responsible for discussing with client any project-related problems, resolving service issues,
and coordinating technical details with the laboratory staff.

Responsible for staff familiarization with specific quotes, sample log-in review, and final
report completeness.

Monitor the status of all data package projects in-house to ensure timely and accurate
delivery of reports.

Inform clients of data package-related problems and resolve service issues.

Coordinate requests for sample containers and other services (data packages).

428 Project Manager

Reports directly to the Director of Project Management or designee.
Monitors analytical and QA project requirements for a specified project.
Acts as a liaison between the client and the laboratory staff.

Prepares Quality Assurance Summary (QAS) or equivalent summary form and
communicates project-specific requirements to all parties involved.

Assists the laboratory staff with interpretation of work plans, contracts, and QAPP
requirements.
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o Reviews project data packages for completeness and compliance to client needs.
e Has signature authority for final reports.
o Keeps the laboratory and client informed of project status.

e Together with the QA Manager, approves customer requested variances to methods and to
standard laboratory protocols.

¢ Monitors, reviews, and evaluates the progress and performance of projects.

e Reports client inquiries involving data quality issues or data acceptability to the facility QA
Manager and to the operations staff.

o Prepares reissue requests for project data.

o Responsible for meeting quality requirements.

429 Report Production Manager

Reports directly to the Laboratory Director or designee.

e Supervises daily activities of the Report Production Groups.

o Works with the Technical Managers and/or Group/Team Leaders to ensure that projects are
reported in a timely manner.

4.2.10 Report Production Staff

o Reports directly to the Report Production Manager or designee.

e Accurately generates and compiles analytical reports and associated deliverables for
delivery to the client.

o Responsible for meeting quality requirements.

o Produce as needed reports that meet the NELAC requirements.

4211 Customer Service Manager (CSM)

e Reports directly to the Laboratory Director or designee

o Has signature authority for contracts for laboratory services, as detailed in TestAmerica
policy, and for laboratory reports.

e Defines customer requirements through project definition.
e Assesses and assures customer satisfaction.
o Provides feedback to management on changing customer needs.

e Brings together resources necessary to ensure customer satisfaction.
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4212 Organics Department Technical Manager

Manages the GC and GCMS groups. Reports directly to the Laboratory Director or designee.

o Ensure that analysts in their department adhere to applicable SOPs and the QA Manual.
He/she performs frequent SOP and QA Manual review to determine if analysts are in
compliance and if new, modified, and optimized measures are feasible and should be added
to these documents. Responsible for review and approval of SOPs for their section.

o With regard to analysts, participates in the selection, training, development of performance
objectives and standards of performance, appraisal (measurement of objectives),
scheduling, counseling, discipline, and motivation of analysts and documents these activities
in accordance with systems developed by the QA and Personnel Departments. They
evaluate staffing sufficiency and overtime needs. Training consists of familiarization with
SOP, QC, Safety, and computer systems.

o Encourage the development of analysts to become cross-trained in various methods and/or
operate multiple instruments efficiently while performing maintenance and documentation,
self-supervise, and function as a department team.

e Provide guidance to analysts in resolving problems encountered daily during sample
prep/analysis in conjunction with the Technical Managers and/or QA Manager. Each is
responsible ensuring 100% implementation of the data review and documentation, non-
conformance and corrective action issues, the timely and accurate completion of
performance evaluation samples and MDLs, for his/her department.

o Ensure all logbooks are maintained, current, and properly labeled or archived.

e Report all non-conformance conditions to the QA Manager, Technical Managers and/or
Laboratory Director.

o Ensure that preventive maintenance is performed on instrumentation as detailed in the QA
Manual or SOPs. He/she is responsible for developing and implementing a system for
preventive maintenance, troubleshooting, and repairing or arranging for repair of
instruments.

¢ Maintain adequate and valid inventory of reagents, standards, spare parts, and other
relevant resources required to perform daily analysis.

e Achieve optimum turnaround time on analyses and compliance with holding times.

e Conduct efficiency and cost control evaluations on an ongoing basis to determine
optimization of labor, supplies, overtime, first-run vyield, capacity (designed vs.
demonstrated), second- and third-generation production techniques/instruments, and long-
term needs for budgetary planning.

e Develop, implement, and enhance calibration programs.

e Provide written responses to external and internal audit issues.
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4213 Team Leader/Supervisor or Technical Manager

Reports directly to the Organics Manager and/or Laboratory Director or designee.

Ensure that analysts in their department adhere to applicable SOPs and the QA Manual.
He/she performs frequent SOP and QA Manual review to determine if analysts are in
compliance and if new, modified, and optimized measures are feasible and should be added
to these documents. Responsible for review and approval of SOPs for their section.

With regard to analysts, participates in the selection, training, development of performance
objectives and standards of performance, appraisal (measurement of objectives),
scheduling, counseling, discipline, and motivation of analysts and documents these activities
in accordance with systems developed by the QA and Personnel Departments. They
evaluate staffing sufficiency and overtime needs. Training consists of familiarization with
SOP, QC, Safety, and computer systems.

Encourage the development of analysts to become cross-trained in various methods and/or
operate multiple instruments efficiently while performing maintenance and documentation,
self-supervise, and function as a department team.

Provide guidance to analysts in resolving problems encountered daily during sample
prep/analysis in conjunction with the Technical Manager(s) and/or QA Manager. Each is
responsible ensuring 100% implementation of the data review and documentation, non-
conformance and corrective action issues, the timely and accurate completion of
performance evaluation samples and MDLs, for his/her department.

Ensure all logbooks are maintained, current, and properly labeled or archived.

Report all non-conformance conditions to the QA Manager, Technical Manager (s) and/or
Laboratory Director.

Ensure that preventive maintenance is performed on instrumentation as detailed in the QA
Manual or SOPs. He/she is responsible for developing and implementing a system for
preventive maintenance, troubleshooting, and repairing or arranging for repair of
instruments.

Maintain adequate and valid inventory of reagents, standards, spare parts, and other
relevant resources required to perform daily analysis.

Achieve optimum turnaround time on analyses and compliance with holding times.

Conduct efficiency and cost control evaluations on an ongoing basis to determine
optimization of labor, supplies, overtime, first-run vyield, capacity (designed vs.
demonstrated), second- and third-generation production techniques/instruments, and long-
term needs for budgetary planning.

Develop, implement, and enhance calibration programs.

Provide written responses to external and internal audit issues.
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4214 Laboratory Analyst

Laboratory analysts are responsible for conducting analysis and performing all tasks assigned
to them by the team leader or supervisor. The responsibilities of the analysts are listed below:

Perform analyses by adhering to analytical and quality control protocols prescribed by
current SOPs, this QA Manual, and project-specific plans honestly, accurately, timely,
safely, and in the most cost-effective manner.

Ensures sample and data integrity by adhering to internal chain-of-custody procedures.

Document standard and sample preparation, instrument calibration and maintenance, data
calculations, sample matrix effects, and any observed non-conformance on bench sheets,
lab notebooks, run logs, and/or the Non-Conformance Database.

Report all non-conformance situations, instrument problems, matrix problems and QC
failures, which might affect the reliability of the data, to their supervisor or Technical
Manager (s), and/or the QA Manager or member of QA staff.

Perform 100% review of the data generated prior to entering and submitting for secondary
level review. Performs data processing using available tools/software.

Suggest method improvements to their supervisor, the Technical Manager (s), and the QA
Manager. These improvements, if approved, will be incorporated. Ideas for the optimum
performance of their assigned area, for example, through the proper cleaning and
maintenance of the assigned instruments and equipment, are encouraged.

Work cohesively as a team in their department to achieve the goals of accurate results,
optimum turnaround time, cost effectiveness, cleanliness, complete documentation, and
personal knowledge of environmental analysis.

4.2.15 Sample Custodian/Sample Receiving Team Leader

Ensures implementation of proper sample receipt procedures, including maintenance of
chain-of-custody.

Reports nonconformances associated with condition-upon-receipt of samples.
Logs samples into the LIMS.

Ensures that all samples are stored in the proper environment.

Assists Environmental Health and Safety staff with sample disposal.

Responsible for meeting quality requirements.

4.2.16 Field Service Technician

The Field Service Technicians report to the Field Services Project Manager. The
responsibilities of the Field Service Technicians are outlined below:

Perform sample collection and sample pick-up
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o Performs field tests and measurements and operates and maintains equipment used for

those purposes