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NOTICE

This QAPP is valid only for this specific project as described herein. It is not to be used for
other projects or subsequent phases of this project without the written approval of the
Project Manager. The City of Knoxville is required to obtain advance approval from the
Environmental Protection Agency (EPA) of this Generic Quality Assurance Project Plan (QAPP)
prior to performance of any site work using federal grant funds under its EPA Brownfields
Assessment Grant. The QAPP is a formal document describing quality assurance (QA) and
quality control (QC) procedures to be implemented in order to achieve the stated performance
criteria. Upon EPA’s approval, this Generic QAPP will be valid for five years, subject to annual
review and updates. In addition to this Generic QAPP, a Site-Specific QAPP (SSQAPP)
Addendum will be required for each individual Phase IT Environmental Assessment Project prior
to beginning any Phase II assessment activities.



Generic Quality Assurance Project Plan-Rev.1 Brownfields EPA Cooperative Agreement Number BF-96489607-0

South Waterfront Brownfields Assessment, Knoxville, Tennessee March 11, 2011
A.2 TABLE OF CONTENTS

Ad TITLE AND APPROVAL PAGE / INTRODUGTION ....ciciiviiiiniieiiiniineminissiisssmimmmmmenrmmesssnsssssss sns i
A2 TABLE OF CONTENTS ...ttt et e et e e ettt e e e e e e e e s et eaeaeeee s il
LIBEOT TabIR /0T FUGMISS ovvucnssnmesmr oo it oo s o e e A oA e e e \
A.3 DISTRIBUTION LEST ..ttt sttt ettt ettt et ettt te e e e e s e e et e eeseeeeens Vi
A PROUECT { TASK ORSANEZATION i i i s i s conecmmassan ot 1
Al | Project MANBGOBE. v isiiciisirimimsssssi s st st bsst assenimrassnsnsmansns s ass s s araa T LA AR TSI 2
A2 Fiold Team LeBUer . ..misivmnmasnaivnsiissimsmsiiicm it 2
A.4.3 Field Sampling TECANICIANS ........coiiiiiiiiiiiiiii e e e e e 3
A.4.4 Laboratory Quality Assurance OffiCers........c.uiriiiiiiiiiiiiiiicecieeee e, 3
BAD TSI ABBOSROE s omusvomncsnisssn s e S AT S S A T SR s SRR 3
A.4.6 Site Safety and Health OffiCer..........ccoceiiiiiiii e 4
A4.7 Project Quality AsSUrancd OffICEI .o.uiviiimumismiisiin i i ssisii s ssassnsones 4
AAG RSN DOPY ATEIICHEE +curscimcummsmmionsissimss isises RS v aH A B RS i Al A S SR s 4
A.4.8.1 EPA Project Officer/Project Manager ...........cccccccvveeivivivieissinmeirivaesneesssnsnssssssssssssssussssssses 4
A.4.8.2 EPA QA Manager’s Designated Approving OffiCial...............ooueecueeeeeeecieesisiiseeesiineeeenn, 4
A4:8,3 TDEC Projoct MBREQBY uxusisiaumsivimsaimmsss s odisisasvasenos s ts mias s Sisan 4
A.4.9 Analytical Laboratory...........c.eeiiiiiiiie e 4
A.5 PROBLEM DEFINITION / BACKGROUND (IN SITE SPECIFIC QAPP) .....ovveieieciieeeeeeeeeveieeeen, 5
A.6 PROJECT / TASK DESCRIPTION (IN SITE SPECIFIC QAPP)....c.eiiiiiieieeeeie e 5
A.7 SPECIAL TRAINING / CERTIFICATION ...ttt a e e e e e -3}
AB DOCUMENTS AND RECORENS s s st i s i s ¥
AS.1Field DOCUMERES ......convinasinmanisnimim i il s R S i i aianss 7
A.8.2 Data RECOTAS ....oiiiiiiiiiiiiiiieiiee ettt e e et e e et et e e e et e e e e e e e eeeeeeans 8
B.1 SAMPLING DESIGN AND SITE FIGURES (IN SITE SPECIFIC QAPP).......ocoieiiieeeiieeeeeeeaeenn 9
B.2 SAMPLING AND ANALYTICAL PROCEDURES (IN SITE SPECIFIC QAPP) .......coovevveieeeereennnn, 9
B:2.1 Field Equipmient and TesHNG ....icviuiiiiimiiiniivinmsismsasissasmmmnsnnsseassessnssarssnsrsnnsasss 10
B.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS .......cciiiiiiieeeeeeeeeeeeee e 11
B.4 ANALYTICAL METHODS AND REQUIREMENTS .......ooiiiiiiiieiieeecticeteeceeeee et 13
B.5 FIELD QUALITY CONTROL REQUIREMENTS ...t e eeennens 14
B.6 LABORATORY QUALITY CONTROL REQUIREMENTS ... 16
B.7 FIELD EQUIPMENT MAINTENANCE AND CALIBRATION......ccooiiiiiiieeeee e ee e, 17
o U= s O o 1 R 18
B.8 LABORATORY EQUIPMENT CALIBRATION AND CORRECTIVE ACTION.......cccoveeeeiiieeenn, 19
B.8.1 Instrument Performance and TUNE ..........ccoiiiiiiiiiiiiiiiiee e 20

1



Generic Quality Assurance Project Plan-Rev.1 Brownfields EPA Cooperative Agreement Number BF-96489607-0

South Waterfront Brownfields Assessment, Knoxville, Tennessee March 11, 2011
B.8.2 Calibration CUIMNVE ........cuiiiiiiiiiiii et e e e e st e e e s e ensssaae s 20
B.9 ANALYTICAL SENSITIVITY AND PROJECT CRITERIA.......ccooiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 20
B.10 DATA MANAGEMENT AND DOCUMENTATION ..c..oommmasiminmsinssimmmimsanmismmie 21
C.1 ASSESSMENTS AND CORRECTIVE ACTIONS ......ooiiiiiiiieoiiiee ettt seva e 23
G Field Data QuUality ASSESSIMIEINL.. cuuuamvsuamuissessesmssivsansmonsnmsssmmnmessiesess o s s ssnmain 23
C.1.2 Assessment and OVersight ... ... 23
1.3 Laboratony Cormestive i ABHON .vsnmisnsnmsanissnsmssusassismmes i 24
(O I A 0014 = 4 11 0 F= L[] RS RURSTRRSRRRRR 25
C.1.5 Missing or Lost Samples or Data...........cccueeieiiiiiiiiiiiiieee e 25
C.1:6 Non-Comphant Datel .....cuicmas s aamsininmiciissmissiamisisnsims i i i oiis 25
C.1.7 Corrective Action REPOIMING .....ooiiieieee e e 25
C.2 PROJECT REPORTS ..ottt bbbttt a e e e e e e e e e e e e e s ensnsnes 26
B:1 FIELD DATA EVALUATION it i i 26
D.2 LABORATORY DATA EVALUATION .....oviiiiiiiiiiiiie e e ettt eaaa e e e s eaaaee s 27
D3 DATAUSABILITY AND PROJECT EVALUATION ..cvsiimisimsmimamsiinammiins s 29



Generic Quality Assurance Project Plan-Rev.1 Brownfields EPA Cooperative Agreement Number BF-96489607-0
South Waterfront Brownfields Assessment, Knoxville, Tennessee March 11, 2011

List of Tables, Figures, and Appendices

Tables Pages
Table 1 — Summary of Analytical Methods, Holding Times, Preservation, Container Types 10
Table 2 — List of Instruments and Equipment 11
Table 3 — List of Project Supplies and Consumables 11
Table 4 — Summary of Field and Laboratory Quality Control 16
Table 5 — Summary of Field Instrument Calibration Requirements 19
Table 6 — Summary of Laboratory Equipment Calibration and QC 19
Table 7 — Laboratory Analytical Sensitivity and Project Criteria 21
Table 8 —Validation Activities 28
Table 9 —Data Usability Assessment 30
Appendices

Appendix A —  Site Vicinity Map Brownfields Candidate Database, Corrective Action Process

Appendix B— Resumes of Key Site Personnel

Appendix C — Project Organization Chart

Appendix D — Laboratory QA Manual/Plans/ Analytical Methods for ESC, EHS, S&ME and W.
L. Gore & Associates (see attached CD for entire documents)

Appendix E —  Regulatory Screening Levels (see attached CD for documents)

Appendix F — Relevant Portions of S&ME and EPA Region 4's Environmental SOPs for Soil,

Sediment, Surface Water, Groundwater and Soil Gas Samples (see attached
CD for documents)

Appendix G — Project Field Forms (see attached CD for documents)



Generic Quality Assurance Project Plan-Rev.1 Brownfields EPA Cooperative Agreement Number BF-96489607-0
South Waterfront Brownfields Assessment, Knoxville, Tennessee

March 11, 2011

Copy No.

A.3 DISTRIBUTION LIST
Generic Quality Assurance Project Plan
Revision 1

EPA Brownfields Cooperative Agreement No. BF-95443509-0

South Waterfront Brownfields Assessment
Knoxville, Tennessee

James R. Bruce, P.G., CHMM, Project Manager
S&ME, Inc.

1413 Topside Road

Louisville, Tennessee 37777
rbruce(@smeinc.com

865-970-0003

Nathan Peterson, R.G., Field Team Leader
S&ME, Inc.

1413 Topside Road

Louisville, Tennessee 37777
npeterson(@smeinc.com

865-970-0003

Eric Solt, P.G., S&ME Designated Approving Official
S&ME, Inc.

1413 Topside Road

Louisville, Tennessee 37777

esolt@smeinc.com

865-970-0003

Debbie Thomas, Health and Safety Officer
S&ME, Inc.

1413 Topside Road

Louisville, Tennessee 37777

dthomas@smeinc.com
865-970-0003

Leira Douthat, Risk Assessor
S&ME, Inc.

1413 Topside Road
Louisville, Tennessee 37777
ldouthat@smeinc.com
865-970-0003

Jane Wasilewski, Quality Assurance Manager
S&ME, Inc.

9759 Southern Pine Blvd.

Charlotte, North Carolina
jwasilewski@smeinc.com

704-523-4726

Tom Mellette, Quality Assurance Manager
Environmental Science Corporation
12065 Lebanon Road

vi



Generic Quality Assurance Project Plan-Rev.1 Brownfields EPA Cooperative Agreement Number BF-96489607-0
South Waterfront Brownfields Assessment, Knoxville, Tennessee March 11, 2011

Mt. Juliet, Tennessee 379122
tmellette(@esclabsciences.com
615-758-5858

8. Jim Whetsel, Quality Assurance Manager
W. L. Gore & Associates, Inc.
100 Chesapeake Blvd.
Elkton, Maryland 21922
jwhetsel@wlgore.com
410-392-7600

9. Irma Faszewski, Quality Assurance Manager
Environmental Hazards Services, LLC
7469 Whitepine Road.
Richmond, Virginia 23237
managerqaqc(@leadlab.com
800-347-4010

10. David Hill, AICP, ASLA, Sr. Director of South Waterfront Development
City of Knoxville
City-County Building, Suite 503, 400 Main Street
Knoxville, TN 37902
DHill@cityofknoxville.org
865-215-3764

I Serdar Ertep, EPA Brownfields Project Officer/Manager
U.S. EPA, Region IV
61 Forsyth Street, SW
Atlanta, Georgia 30303-3104
ertep.serdar@epamail.epa.gov
404-562-9683

12. Andrew Shivas
Tennessee Department of Environment and Conservation
4th Floor, L&C Annex
401 Church Street
Nashville, TN 37243-1538
Andy.Shivas@ tn.gov
615-532-0912

13 Erin Sutton
Tennessee Department of Environment and Conservation
3711 Middlebrook Pike
Knoxville, TN 37921
Erin.F.Sutton@tn.gov
865-594-5498

Note: Copy No. 1 is the Master Copy

vii



Generic Quality Assurance Project Plan-Rev.1 Brownfields EPA Cooperative Agreement Number BF-96489607-0
South Waterfront Brownfields Assessment, Knoxville, Tennessee March 11, 2011

All personnel will receive and follow applicable sections of this Generic QAPP and subsequent
revisions.
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A.4 PROJECT / TASK ORGANIZATION

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, functional
activities, and generic quality assurance (QA) and quality control (QC) activities associated with
the Brownfields site assessment activities to be conducted under the South Waterfront
Brownfields Assessment Grant in Knoxville, Tennessee. A site vicinity map is included as
Figure 1 (Appendix A). This QAPP has been prepared in general accordance with US
Environmental Protection Agency (EPA) guidance including EPA’s Brownfields Quality
Assurance Project Plans Interim Instructions, Generic QAPP and Site Specific QAPP Addendum
For Brownfields Site Assessments and/or Cleanups (February 25, 2010), Guidance for Quality
Assurance Project Plans, QA/G-5 (EPA/240/R-02/009, May 2006), EPA Requirements for
Quality Assurance Project Plans, QA/R-5 (EPA/240/B-01/003, December 2002). A QAPP
distribution list is presented in Section A.3.

The purpose of this QAPP is to outline generic procedures that will be implemented to assure
and control the quality and integrity of sample collection and analysis during the course of the
assessment. This QAPP describes the specific protocols to be followed for sampling, sample
handling and storage, chain-of-custody, and laboratory analysis. Laboratory QA/QC procedures
will be in accordance with applicable professional technical standards, EPA requirements, and
specific project goals and requirements.

A site-specific QAPP Addendum, Field Sampling and Analysis Plan (FSAP) and Site Specific
Health and Safety Plan (SSHSP) will also be developed for each selected assessment site and
will be submitted under separate cover. The FSAP will describe the specific sampling and data
gathering methods, which will be compatible with the Data Quality Objectives (DQOs)
identified in this QAPP. The SSHSP will also describe procedures to be followed to minimize
risks to health and safety during performance of the field activities.

The purpose of the Brownfields Assessments will be to understand the nature and extent of
potential contamination in the areas assessed, which may include potential off-site impacts, as
these factors may influence redevelopment opportunities. The results of proposed assessment
activities may be used in negotiating Brownfields Agreements with the Tennessee Department of
Environment and Conservation (TDEC). The results may also be used to evaluate if identified
constituents of concern pose a potential environmental risk for planned future use. The results
may also be evaluated to determine if additional assessment or remedial activities are warranted.

In general, the Phase II assessment activities to be conducted by S&ME Inc. (S&ME) at any
selected project site may include the assessment of soil, groundwater, passive soil vapors, soil
gas, sediment and surface water. Additional assessment may also include lead-based paint and
asbestos in on-site structures. Assessments will generally be followed with a written report
documenting all field activities and summarizing the analytical results. The report will include
photographs, boring logs, figures, and all analytical data from sampling efforts. Even in cases
where prior site characterization activities have been performed, additional assessment may be
performed to confirm results derived from previous investigations or to provide additional data
for those areas where existing information is limited or absent.

Personnel involved in the investigation and generation of data become a part of the overall
project quality assurance program. Within that program, the following individuals have specific
1
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responsibilities: Project Manager, Field Team Leader, Field Sampling Technicians, Laboratory
Quality Assurance Officers, Laboratory Sample Custodians, Site Safety and Health Officer, and
Senior Reviewer. The typical responsibilities of each are outlined below. Refer to Appendix B
for resumes of key site personnel and Appendix C for a copy of the Project Organization Chart.

A.4.1 Project Manager

Mr. James R. Bruce, P.G., CHMM will serve as Project Manager. Mr. Bruce is a Geologist and
Project Manager with S&ME in Knoxville, Tennessee. He will be responsible for direction of
the work to be conducted and will oversee scheduling and budgeting. Mr. Bruce will also direct
the preparation of each Site Specific QAPP (SSQAPP) Addendum and supporting
documentation, and will coordinate the project activities including the following:

1. Approve the QAPP and subsequent revisions to meet Brownfields specific
requirements and criteria;

2. Distribute the QAPP document to the Field Team Leader and other members of the

project team and guide personnel in achieving a thorough understanding of the

QAPP;

Assume overall responsibility of each investigation;

Coordinate field and laboratory activities;

Validate field data;

Ensure project activities are conducted in accordance with the QAPP;

Report to City of Knoxville Brownfields Grantee Project Manager and TDECs

Brownfields Project Manager regarding the project status;

Prepare interim and final reports to TDEC and the City of Knoxville;

9. Make final project decisions with the authority to commit the necessary resources to
conduct the project;

10. Institute corrective actions for problems encountered in the field sampling activities;

11. Communicate corrective actions to the Field Team Leader to remedy problems
encountered in the field and coordinate with the respective Laboratory QA Managers
to correct any corresponding problems encountered in the laboratory analyses; and

12. Compile documentation detailing any corrective actions and provide them to the
QA/QC Officer and TDEC.

YO [ e b

oo

A.4.2 Field Team Leader

Mr. Nathan Peterson (S&ME personnel), or an equally qualified substitute, will be the Field
Team Leader (FTL) for the assessments and report to the Project Manager. Mr. Peterson will be
responsible for seeing that site activities are carried out in accordance with the project planning
documents. Mr. Peterson will be responsible for providing quality assurance of field generated
data, assist in the coordination of field activities conducted by subcontractors and provide daily
on-site quality control for field work. He will also be responsible for maintaining clear
communication between laboratory and assessment personnel.

Mr. Peterson will also assist with the coordination of the field project activities and his specific
responsibilities include the following:

1. Select personnel that will comprise the field sampling team;
2
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2. Conduct the field activities in accordance with the approved QAPP and supervise the
field sampling team;

3. Following receipt from the Project Manager, Distribute the approved QAPP and
subsequent revisions to the field sampling team members;

4. Provide project status updates to Project Manager;

5. Implement corrective actions in the field as directed by the Project Manager; and

6. Document corrective actions in field logs and provide to the Project Manager.

A.4.3 Field Sampling Technicians

The Field Sampling Technicians will be responsible for on-site sampling and sample handling
activities. This includes proper labeling and security, chain-of-custody, analysis request forms,
packaging, and shipping. The field sampling technicians will be qualified S&ME technicians and
will assist Mr. Peterson in the field.

A.4.4 Laboratory Quality Assurance Officers

The Laboratory Quality Assurance Officer will be responsible for maintenance of laboratory
quality assurance activities associated with the project. The Laboratory Quality Assurance
Officer will also be responsible for coordinating the analysis of the samples and laboratory
validation of the data. Other responsibilities will include sample receipt at the laboratory,
selection of the analytical team, assurance that internal laboratory audits are conducted per the
Laboratory’s Quality Assurance Manual, and distributing applicable portions of the QAPP and
subsequent revisions to the applicable members of the analytical team. Responsibilities also
include instituting corrective actions for problems encountered in the laboratory analysis and
reporting laboratory problems affecting the project data to the Project Manager.

Soil, sediment, soil gas and surface and groundwater samples will be submitted to
Environmental Science Corporation (ESC), located in Mt. Juliet, Tennessee. The Laboratory
Quality Assurance Officer for all ESC samples will be Mr. Tom Mellette, Laboratory Operations
Manager. If passive soil vapor samples are collected, the Laboratory Quality Assurance Officer
will be Mr. Jim Whetzel, Quality Assurance Manager with W.L. Gore & Associates, Inc. in
Elkton, Maryland. If Asbestos samples are collected, the Laboratory Quality Assurance Officer
will be Ms. Jane Wasilewski, QA/QC Director with S&ME, Inc. in Charlotte, North Carolina. If
lead-based paint samples are collected, the Laboratory Quality Assurance Officer will be Ms.
Irma Faszewski, Quality Manager with Environmental Hazards Services, LLC in Richmond,
Virginia.

A.4.5 Risk Assessor

Ms. Leira Douthat of S&ME will serve as the project Risk Assessor. The Risk Assessor will be
responsible for evaluating the results of field and laboratory QA samples and determining the
usefulness of the analytical data. The Risk Assessor will review the analytical data packages and
document variations from the analytical protocol and actions taken by the laboratory. The Risk
Assessor will also validate the analytical data.
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A.4.6 Site Safety and Health Officer

The Site Safety and Health Officer will advise the field team members on health and safety
issues at the site and ensure compliance with the SSHSP. The Site Safety and Health Officer for
each specific assessment project will be identified in the SSQAPP. Ms. Debbie Thomas with
S&ME’s Knoxville office will serve as the overall project Site Health and Safety Officer.

A.4.7 Project Quality Assurance Officer

Mr. Eric Solt, P.G. will serve as the Quality Assurance (QA) Officer and Senior Reviewer for
the Brownfields assessment documents and deliverables. He will review documents for
completeness, accuracy, and adherence to the required scope of work. In addition, Mr. Solt may

conduct field audits as needed. Mr. Solt will also serve as S&ME’s Designated Approving
Official (DAO).

A.4.8 Regulatory Agencies
A.4.8.1 EPA Project Officer/Project Manager

Mr. Serdar Ertep will serve as the EPA Region 4 Brownfields Project Officer/Manager, with the
responsibility to oversee and monitor the grant. As part of that responsibility he/she must ensure
the process described in the work plan is followed and the terms and conditions of the grant are
met.

A.4.8.2 EPA QA Manager’s Designated Approving Official

The Brownfields Region 4 Quality Assurance Manager’s DAO provides a technical assistance
role to Region 4 Project Officer/Manager working on Brownfields sites. The DAO role is to
provide technical reviews of the Generic QAPPs and SSQAPP Addenda that are generated. This
includes the approval of the Generic QAPP and SSQAPP Addenda, respectively, and any
revisions.

A.4.8.3 TDEC Project Managers

The TDEC, Division of Remediation is the lead regulatory review agency for this project. Mr.
Andrew Shivas will be the lead TDEC Project Manager. He will act as EPA liaison and will
provide oversight for all activities proposed at each Brownfields assessment site under this grant.
Ms. Erin Sutton will serve as the TDEC Technical Project Manager and will provide technical
oversight for all activities proposed at each Brownfields assessment site under this grant.

A.4.9 Analytical Laboratory

ESC will be used as the primary analytical laboratory for this project. The Laboratory Quality
Assurance Officer for all ESC samples will be Mr. Tom Mellette, Laboratory Operations
Manager. ESC is certified by the State of Tennessee to perform the requested laboratory
analyses for the projects. Appendix D includes the qualifications and QA/QC Manual (on CD-
ROM) for ESC.
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W. L. Gore & Associates will be used as the analytical laboratory in the event that soil vapor
samples are collected for this project. The Laboratory Quality Assurance Officer will be Mr. Jim
Whetzel, Quality Assurance Manager with W.L. Gore & Associates, Inc. in Elkton, Maryland.
Appendix D also includes the QA/QC Manual (on CD-ROM) for W. L. Gore & Associates, Inc.

Environmental Hazards Services, LLC (EHS) will be used as the analytical laboratory in the
event that lead-based paint samples are collected for this project. The Laboratory Quality
Assurance Officer will be Ms. Irma Faszewski, Quality Manager with Environmental Hazards
Services, LLC in Richmond, Virginia. Appendix D also includes the QA/QC Manual (on CD-
ROM) for EHS.

S&ME will be used as the analytical laboratory in the event that asbestos samples are collected
for this project. The Laboratory Quality Assurance Officer will be Ms. Jane Wasilewski, QA/QC
Director with S&ME, Inc. in Charlotte, North Carolina. Appendix D also includes the QA/QC
Manual (on CD-ROM) for S&ME.

A.5 PROBLEM DEFINITION / BACKGROUND
(IN SITE-SPECIFIC QAPP)

Site-Specific QAPP Addenda will be prepared upon selection of approved candidate sites and
will include discussions of the specific site problem definitions and background information.

A.6 PROJECT / TASK DESCRIPTION
(IN SITE-SPECIFIC QAPP)

Following selection of each approved candidate site, a SSQAPP Addendum will be prepared for
the site and include a discussion of the project, the tasks to be performed, the data that will be
collected, reports that will be generated, and the projected schedule.

Upon completion of each assessment, a determination will be made relative to whether
environmental impacts in environmental media were identified, the concentrations exceed
applicable regulatory screening criteria, and if site remediation is warranted based on those
exceedances.

A.7 SPECIAL TRAINING / CERTIFICATION

The South Waterfront area includes a variety of properties that may have subsurface
contamination resulting from historical property uses that may be selected for assessment. In
general, due to the unknown nature and extent of surface and subsurface contamination, all on-
site field personnel must have completed the OSHA 40-hour Hazardous Waste and Operations
Training and annual 8-hour refreshers. Each SSQAPP and SSHSP will contain additional details
on health and safety related requirements, tailored to the specific site requirements. All onsite
S&ME personnel will also have completed the 10-hour Occupational Safety and Health Training
Course in Construction Safety and Health as well.

S&ME personnel receive ongoing internal safety training under the direction of the S&ME
Health and Safety Officer. Outside training is obtained on an as-needed basis for other specific
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assigned tasks. Any determinations for new training are identified during personnel evaluations
by S&KME Management.

It is the Project Manager’s responsibility to communicate with the field personnel regarding field
related training requirements, if necessary, or renewal of certifications or othér project related
training requirements. The Project Manager is responsible for ensuring that any training that is
required for the project is documented and retained in the project file.

A Tennessee Certified Asbestos Inspector accredited by the TDEC, Division of Solid and
Hazardous Waste Management, Toxic Substance Program will perform the asbestos and lead

sampling. This individual will also be required to provide proof of their 40-hour and 8-hour
HAZWOPER certifications.

Tennessee licensed drillers and environmental excavation subcontractors will perform the
drilling services and test pits as appropriate for investigative purposes. Licensure of the driller or
subcontractors will be confirmed during solicitation of services. All drillers and subcontractors
will be required to provide proof of their 40-hour and 8-hour HAZWOPER certifications.

S&ME’s corporate Health and Safety Officer maintains certifications for all 40-hour trained and
8-hour refresher trained personnel. The training certifications are retained in personnel files in
S&ME’s local office in Louisville, Tennessee as well as the corporate office in Raleigh, North
Carolina. The officer also maintains an electronic spreadsheet with updates for renewing
certifications and notifies employees annually regarding renewal requirements.

The Project Manager will conduct a kickoff meeting to communicate the SSQAPP and SSFSAP
requirements, to ensure that the project team understands the project objective and QA/QC
requirements. The project team is responsible for referring to the Generic QAPP and SSAPP
and SSFSAP throughout the project to ensure the established data quality objectives are met.

It is the Field Team Leader’s responsibility for seeing that site field activities are carried out in
accordance with the project planning documents and verifying that field personnel and
subcontractor’s maintain their respective field relating training documents for the duration of all
site investigation activities. The Field Team Leader will have current 40-Hour and 8-Hour
Supervisor HAZWOPER training certifications.

In general, field activities will be overseen by a Tennessee Professional Geologist or Engineer
who has been trained in site assessment field work and has demonstrated experience including
soil, soil gas, groundwater, surface water and sediment sampling. All personnel involved in
sampling procedures on this project will be experienced and will have demonstrated proficiency
in the specific sampling procedures outlined in the SSQAPPs that are forthcoming for selected
candidate sites. Each SSQAPP will be maintained at the project assessment site for the duration
of field sampling activities.

The laboratories performing the analysis will analyze environmental and building materials
samples for this project in compliance with all application regulations and standards. The
analytical laboratory, methods of analysis, and applicable accreditation will be defined in the
Site-Specific QAPP. It is anticipated that the following laboratories will be utilized for

6
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assessments under this program; ESC, Environmental Hazards, Inc., W.L. Gore & Associates,
and S&ME. The Laboratory QAM/LQM are included in Appendix D in electronic format.

A.8 DOCUMENTS AND RECORDS

S&ME understands the importance of producing deliverables that provide an accurate
representation of existing site conditions, without typographic and data errors. For this reason,
S&ME documents, including proposals, letters and reports undergo an internal Senior Review
process before they are finalized. The S&ME Senior Reviewer Program has been in place for
over fifteen years, and the Knoxville office has five approved Senior Reviewers, with three
specializing in environmental services. In addition to quality control expected from each S& ME
Project Manager, the Senior Reviewer Program ensures that all documents are reviewed by a
second senior professional for technical accuracy, grammar and formatting. S&ME has fully
integrated Geographic Information System (GIS) and Global Positioning System (GPS)
technologies into our service lines. The use of our GPS capabilities during field efforts enables
S&ME to more accurately locate sample collection points and other features of interest on a
given site, and to share this information with other parties involved in the project. Within the
Knoxville South Waterfront Development Area, GPS data will enable S&ME to accurately
record points of interest throughout the study area, over an extended sampling period. GPS data
will provide a mechanism for revisiting sample locations as needed, and for accurately
displaying the data on all deliverables. S&ME’s GIS analysts typically use the ESRI suite of
products including ArcView with applicable extensions.

S&ME utilizes Trimble GeoXT and GeoXH Differential GPS for field mapping applications,
and for use in a post-processing environment. For real time differential corrections, these
instruments use Wide Area Augmentation System (WAAS) to achieve sub-meter accuracy. We
also utilize ESRI ArcGIS 9.3.1 for office automation and interpolation of cartographic tasks.
S&ME maintains multiple seats of this software program for GIS analysts and field staff.
Trimble GPS Pathfinder Office is also utilized for the transfer of GPS data to ArcGIS and
AutoCAD applications, and post-processing. Trimble TerraSync is used on the Trimble data-
loggers for capturing GPS data and enforcing data quality standards.

A.8.1 Field Documents

S&ME field personnel will maintain a field logbook during all activities conducted on-site.
Field documents will include sketch maps, field reports, sample details, chain of custody, boring
logs, field measurements, calibration records, and monitoring well construction forms. Specific
forms proposed for field use are provided in Appendix G.

S&ME’s Field Team Leader will be responsible for ensuring field logbooks are properly
maintained. Specific details for completing field logbooks will be provided in the SSFSAP.
Field record documentation procedures relating to format and technique will include specific
instructions relating to page format, terminology, time entries, neatness, photo descriptions,
instruction for additions, clarifications and corrections.

Field note information will be recorded during all site visits and will typically include:

e Date, time and observed weather conditions. Changes in weather conditions will be noted
as they occur;
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e Names of personnel, subcontractors and all others on site;

e Field measurements including air and soil monitoring data, water quality parameters,
purge and sample times, and analyses to be performed on all samples collected;

e Sketches or maps to identify photo and/or sample locations. Landmarks and direction of
north will be included;

e Photographed locations will be referenced to a site sketch or map. Photograph
information will include date, time, location, photographer, sample number and a
complete description or identification of the subject in the photograph;

e Description of on-site health and safety equipment used;

e As part of the chain-of-custody procedure, in-situ sampling information will include
sample number, date, time, sampling personnel, sample type, designation of sample as a
grab or composite, and any preservative used. Sample locations will be referenced to
sample numbers on a site sketch or map;

e Information for in-situ field measurements including sample identification, date, time, and
personnel taking measurements. If in-field calculations are necessary, they will be
checked in the field and signed by a second team member, whenever possible;

e Field decontamination procedures;

e Results of QC checks;

e If on-site interviews occur, relevant information obtained will be recorded. Names of
persons interviewed, the interest group represented (if applicable), address, and phone
number will be recorded; and

e Any other relevant information, which would be difficult to acquire at a later date, will be
recorded.

A.8.2 Data Records

Related documents to be archived will include, at a minimum, records of key telephone
conversations, meeting minutes/notes, field notes, data sheets, progress reports, photographs,
laboratory data, document transmittals, and correspondence. Field information regarding sample
number, location, date and time of sampling, and field results will be entered into a database for
future merging with analytical results. Laboratory data deliverables are expected to be provided
to S&ME within fourteen to twenty-one working days of sample submittal to the laboratory. All
laboratory correspondence will go through the S&ME Project Manager. Hard copies of QA/QC
data, raw laboratory data, field notes, and reports will be archived in hard copy format at
S&ME’s Louisville, Tennessee office for a minimum of seven years. In addition, electronic
versions of reports, figures, tables, and project correspondence will be stored in electronic format
(i.e., Portable Document Format or similar) on S&ME’s Louisville, Tennessee office secure
server for a minimum of seven years.

The laboratory report packages will include results for field samples, as well as QC sample
results for blanks and duplicates, a description of data qualifiers that the laboratory applies to the
sample results, a narrative describing any issues or problems and resolution during analysis, and
chain of custody records.

Documentation will not include audit forms, since formal audits are not anticipated during the
project. However, the Project Manager will document in the report whether the specific projects
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were performed with respect to the performance goals specified in the QAPP and whether the
data were accumulated, transferred, reduced, calculated, summarized, and reported correctly.

SECTION B: MEASUREMENT DATA ACQUISITION

B.1 SAMPLING DESIGN AND SITE FIGURES
(IN SITE SPECIFIC QAPP)

The sampling design process and site figures will be provided in the Site Specific QAPP
Addendum following selection of each selected assessment site.

B.2 SAMPLING AND ANALYTICAL PROCEDURES
(IN SITE SPECIFIC QAPP)

A Site Vicinity Map and inventory database identifying potential assessment candidate
properties in the South Waterfront Project Area is provided for reference in Appendix A. The
property-specific sampling design procedures and site figures will be incorporated in each
SSQAPP Addendum following selection of each candidate assessment site.

Based upon previous records review, samples may be collected to confirm the concentration of
surface water or groundwater COCs within the specific property or corridor boundaries. If so,
water quality characteristics will be collected to support the critical measurements of COCs in
surface water and groundwater. Appropriate surface water and groundwater sampling methods
will be used and associated guidance adhered to in completing sampling activities associated
with this project (sampling methods referenced are provided in CD format in Appendix E).

Samples may be collected in order to determine the concentrations of COCs in soils or sediments
within the specific property or corridor boundaries. Sample collection locations will be selected
using a judgmental approach based on site observations and measurements, and identified using
Global Positioning Satellite (GPS) technology and site observations. Appropriate soil or
sediment sampling methods will be used and associated guidance adhered to in completing
sampling activities associated with this project (sampling methods referenced are provided in
CD format in Appendix E).

Table 1 below summarizes sampling containers, methods of analysis, numbers of samples for
each analytical analysis and quality assurance sampling requirements. Detection limits typically
reported by these methods are expected to be adequate to meet project data quality objectives.
General information on holding times and other method-specific sample requirements are also
provided. Additional methods of analysis not included below may be deemed appropriate to
achieve project specific goals. These additional methods will be described in each SSQAPP
Addendum as necessary following selection of each candidate assessment site.
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Table 1 — Summary of Analytical Methods, Holding Times, Preservation, Container Types

Holding Time Preservation Procedures Container Type
Sample Analysis Water Soil/Sediment Water SoillSediment | Water Soll Other
Volatile Organic (3) 40 (2) 40
Compounds 4°C-Sodium mL VOA | mL VOA
(Method 4°C; HCl to o glass; glass;
8260B)/includes L Hdays PH <2 Baiae o | Teflon | Tefion L
TPH GRO (TN il lined lined
Method) septum septum
Semi-Volatile 7 days until 7 days until
Organic Compounds | extraction, 40 | extraction, 40 4°C 4°C 1000 mL 4 oz. NA
(Method 8270C), days after days after glass glass
EPH (TN Method) extraction extraction
RCRA Metals
(except Mercury) pH<2 with 1 liter 4 oz.
(Method 180 days 180 days HNO3, 4°C L plastic | glass A
6010B/6020)
Mercury pH<2 with 1 liter 4 oz.
(Method 7471) =8 days 28days HNO3, 4°C 4C plastic | glass NA
7 days until 14 days until
PCBs (Method extraction, 40 | extraction, 40 . 4°C 4°C 1000 mL 4 oz. NA
8082) days after days after glass glass
extraction extraction
7 days until 14 days until
Herbicides extraction, 40 | extraction, 40 4°C 40 1000 mL 4 oz. NA
(Method 8051A) days after days after glass glass
extraction extraction
7 days until 14 days until
Pesticides extraction, 40 | extraction, 40 4°C 4°C 1000 mL 4 oz. NA
(Method 8081A) days after days after glass glass
extraction extraction
Lead (Paint) NA NA NA NA NA NA Resealable
(Method 7420) plastic bag
Asbestos
(Methods 600/M4- NA NA NA NA NA NA Resealable
82-020 or 600/R- plastic bag
93/116 )

Analyses conducted for soil, sediment, groundwater, surface water, and soil gas will be

performed by Environmental Science Corporation located in Mt. Juliet, Tennessee. Any analyses
conducted for lead based paint will be conducted by Environmental Hazards Services, LLC.
located in Richmond, Virginia. Passive soil vapor sample analyses will be performed by W. L.
Gore and Associates, in Elkton, Maryland. Asbestos sample analyses will be performed by
S&ME, Inc. in Charlotte, North Carolina. Should additional laboratory needs or specialized
analyses be necessary, these elements will be identified in each SSQAPP Addendum.

Appropriate additional laboratory QC documents will also be included in each SSQAPP

Addendum, if necessary.

B.2.1 Field Equipment and Testing

S&ME vehicles equipped for sampling will store the equipment listed in Table 2 and will serve
as the on-site support facilities for this project. Field Technicians also maintain accounts with
environmental equipment and supply vendors throughout the southeastern United States to
provide additional support. All field personnel are equipped with cellular telephones and have
direct access to alternative sampling and monitoring equipment when necessary.
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Non-dedicated equipment as provided in Table 2 below will require decontamination between
collections of each sample.

Table 2 — List of Instruments and Equipment

YS| Water Quality Meter
(pH/cond./Temp)
& Calibration buffers

Analytical Sample Containers

Stainless Steel Spoon
(Non-Dedicated)

Tubing for Peristaltic
Pump
(Dedicated)

Hach Turbidity Meter &
Calibration Buffer

Hammer Drill for Installing Gore Sorber
Modules

Stainless Steel Bowl
(Non-Dedicated)

Geoprobe®

MiniRAE 3000 Photo- Gore-Sorber® Modules Backhoe for Test Pits Heatiin Tews
ionization Detector* L
(Dedicated)
Sub-meter Differential Global Bailers Expandable Tip
el L Positioning System (Dedicated) (Dedicated)

VRAE PGM 7800 4-Gas
Meter*

Peristaltic Pump
(Non-Dedicated)

Water Level Indicator
(Non-Dedicated)

6-liter summa
canisters
(Dedicated)

Any single use (dedicated/consumable) items (equipment) provided in Table 3 below do not
require decontamination procedures as they are not reused and are disposed of.

Table 3 — Project Supplies and Consumables

Supplies and
Consumables

Construction Details/Acceptance Criteria

QA/QC Requirements

Well Bailing String

New nylon string, no visible contamination

Secure in a zip-lock bag and change string
between potential well locations

Sample Gloves

New disposable nitrile, no visible tears or
contamination

Change between samples and potential well
locations

Aluminum Foil Unopened package, no visible contamination Change between samples
pH Buffer New solution, no visible contamination Change between samples
Conductivity Buffer New solution, no visible contamination Change between samples
Paper Towels Unopened package, no visible contamination Change between samples
Liquinox New solution, no visible contamination Change between decontamination
Isopropyl Alcohol New solution, no visible contamination Change between decontamination
Deionized Water New solution, no visible contamination Change between decontamination

B.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

The Field Sampling Technicians performing environmental sample collection activities and the
Certified Asbestos Inspector performing asbestos and lead sample collection activities will be

responsible for sample custody in the field, and for sample shipment. General sample handling
and custody procedures are summarized below:
Prior to sample collection, a self-adhesive sample label will be affixed to each sample container.

At a minimum, the sample label will contain the following:

Client - Job Name/Project Number;
Sample Identification Code;

Date and Time Collected (except for duplicate samples); and
Preservatives Added.

Prior to collecting samples in the field, the Field Team Leader and Field Sampling Technicians
will obtain the sample bottles necessary for the field operation. Field samplers will label each

11
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sample collected, filling in the appropriate information in waterproof ink. The field sampler will
be responsible for collecting the samples and for logging the samples into assigned field
notebooks. Chain-of-Custody forms will accompany sample containers to document the transfer
of the containers from field collection through shipping to the laboratory and receipt by the
laboratory. A sample container is under custody in the field if one of the following conditions
exists:

e [tisin the field investigator’s actual possession;

e Itisin the field investigator’s view after being in his/her physical possession;

e It was in the field investigator’s physical possession and then he/she secured it to prevent
tampering; or

e [tisin a secure area restricted to authorized personnel only.

The Field Team Leader will complete and verify the Chain-of-Custody for accuracy. A copy of
the Chain-of-Custody will be placed in the project files and the original will accompany the
shipped samples. If used, overnight carrier shipping label numbers will be included on the
Chain-of-Custody form at the bottom along with the company name of the carrier. The identity
of field duplicate samples will not be disclosed to the analytical laboratory.

Shipping containers will be sealed and accompanied by the Chain-of-Custody record, with
appropriate signatures. The transfer of custody is the responsibility of the Field Team Leader or
Field Sampling Technicians and the laboratory.

In the laboratory, a sample custodian will be assigned to receive the samples. Upon receipt of a
sample, the custodian will inspect the condition of the samples, reconcile the sample(s) received
against the Chain-of-Custody record, log in the sample(s) in the laboratory log book, and store
the sample(s) in a secured sample storage room or cabinet until assigned to an analyst for
analysis.

The sample custodian will inspect the sample for leakage from the container. A leaky multiphase
sample will not be accepted for analysis as this sample would no longer be a representative
sample. The custodian will examine whether the sample bottle seal is intact or broken, since a
broken seal may mean sample tampering and may make analytical results inadmissible in court
as evidence. The Laboratory Coordinator will be promptly notified of broken seals so that
appropriate action may be taken (e.g., collect another sample).

Discrepancies observed between the samples received, the information that is on the Chain-of-
Custody record, and the sample analysis request sheet will be resolved before the sample is
assigned for analysis. The Project Manager and/or On-Site Coordinator will be informed of any
such discrepancy as well as its resolution. Results of the inspection will be documented in the
laboratory sample log book. Discrepancies will be documented in the analytical case narrative,
as appropriate.

Environmental samples will be transported as follows:

e Collect the sample in appropriate containers;
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e Wrap glass sample containers in bubble wrap to protect from breakage. Small (less than
500 ml) glass containers will also be placed in plastic (e.g., Zip-Lock) bags;

e Place the sample containers in a strong outside container such as a picnic cooler. Place ice
around sample containers;

e Place the signed Chain-of-Custody forms inside the cooler. Retain one copy of the signed
Chain-of-Custody and store it in the project files;

e Each sample shipping container will be sealed with tape prior to shipping;

e Place Custody Seal over cooler lid;

e Clearly label each container’s exterior with its destination; and

e Ship via air freight or other overnight carrier or hand-deliver directly to the laboratory.

For samples to be analyzed by ESC, it is likely that a lab courier will be utilized to transport the
samples to the laboratory. For asbestos samples, S&ME will utilize Federal Express to transfer
the samples to our accredited facility in Charlotte, North Carolina. Passive soil vapor module
samples will be transported by Federal Express to W.L. Gore & Associates, Inc. in Elkton,
Maryland. Lead-based paint samples will be transported by Federal Express to Environmental
Hazards Services, LLC. in Richmond, Virginia. The Laboratory Sample Custodian and analysts
will be responsible for custody of the sample at the laboratory.

B.4 ANALYTICAL METHODS AND REQUIREMENTS

The analytical procedures utilized in performing future assessment activities will primarily
conform to the protocols described below as applicable. The Project Manager will provide a list
of regulatory screening levels to the analytical laboratory to ensure the detection limits are below
the applicable screening levels.

e US EPA Method 8260B will be utilized for analysis of volatile organic compounds
(VOCs) in soil, sediment, surface water and groundwater samples. The field preparation
method for soil samples for VOC analysis will be EPA Method 5035A. Detection limits
for individual compounds are provided in the ESC analytical laboratory QA manual
provided in Appendix D;

e US EPA Method 8270 will be utilized for analysis of semivolatile organic compounds
(SVOCs) in soil, sediment, surface water and groundwater samples. Detection limits for
individual compounds are provided in the ESC analytical laboratory QA manual
provided in Appendix D;

e US EPA Method 8270 or 8310 will be utilized for analysis of Polynuclear Aromatic
Hydrocarbons (PAHs) in soil, sediment, surface water and groundwater samples. The
detection limits for these compounds are provided in the ESC analytical laboratory QA
manual provided in Appendix D;

e US EPA Method 6010 and 7471 will be utilized for analysis of the eight RCRA metals in
soil, sediment, surface water and groundwater samples. Detection limits for individual

metals are provided in the ESC analytical laboratory QA manual provided in Appendix
D;
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e TN EPH Method will be utilized for analysis of Extractable Petroleum Hydrocarbons
(EPH) in soil, sediment, surface water and groundwater samples. Detection limits for
individual compounds are provided in the ESC analytical laboratory QA manual
provided in Appendix D;

e TN GRO Method will be utilized for analysis of Gasoline Range Organics (GRO) in soil,
sediment, surface water and groundwater samples. Detection limits are provided in the
ESC analytical laboratory QA manual provided in Appendix D;

e US EPA SW 846 Method 8082 will be utilized for analysis of PCBs in soil, sediment,
surface water and groundwater samples. Detection limits for individual compounds are
provided in the ESC analytical laboratory QA manual provided in Appendix D;

e US EPA SW 846 Method 8051A will be utilized for analysis of Herbicides in soil,
sediment, surface water and groundwater samples. Detection limits for individual
compounds are provided in the ESC analytical laboratory QA manual provided in
Appendix D;

e US EPA SW 846 Method 8081A will be utilized for analysis of Pesticides in soil,
sediment, surface water and groundwater samples. Detection limits for individual
compounds are provided in the ESC analytical laboratory QA manual provided in
Appendix D;

e US EPA Method TO-15 will be utilized for analysis of volatile organic compounds
(VOCs) in soil gas. Detection limits for individual compounds are provided in the ESC
analytical laboratory QA manual provided in Appendix D; and

e US EPA Method 7420 will be utilized for lead analysis in paint chip samples. Detection
limits are provided in the EHS analytical laboratory QA manual provided in Appendix D.

e US EPA Method 600/M4-82-020 will be utilized for determination of asbestos in bulk
insulation samples and EPA-Method 600/R-93/116 for determination of asbestos in bulk
building material samples. Detection limits are provided in the S&ME analytical
laboratory QA manual provided in Appendix D.

B.5 FIELD QUALITY CONTROL REQUIREMENTS

Field quality control will be implemented through the collection and analysis of QA/QC samples
for environmental sampling conducted for each Phase II ESA. Field quality control for building
materials samples, including asbestos and lead based paint are not applicable. The following QA
sample types will be collected for environmental samples collected during future Phase II ESAs.
The number of QA samples will be determined based on the site-specific sampling program, and
will be detailed in the SSQAPP Addendum for each selected assessment site. A summary of
types of QA samples that may be used include the following:

e Trip Blanks —Trip blanks will be included for QA purposes should field observations or
assessment findings warrant VOC groundwater sampling. These blanks consist of ultra-
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pure water supplied by the laboratory contained in volatile organic compound (VOC)
sample containers and preserved similar to VOC samples. These samples serve as a QC
check on potential external contamination and/or cross-contamination between VOC
groundwater samples during shipping and storage. A trip blank will accompany the
sampling team during sample collection and the samples during shipment for each cooler
of VOC samples sent to the laboratory. One trip blank may accompany the VOC samples
collected during each sampling event.

e Rinseate Blanks - These are samples of ultra-pure water supplied by the laboratory
which have been in contact with decontaminated sampling and/or drilling equipment.
These samples serve as a QC check on the decontamination procedure. Rinseate blanks
serve as a QC check on the decontamination procedure. With regard to soil sampling
equipment, there is a potential that compounds could be transferred between samples if
the proper decontamination procedures are not followed. Therefore, rinseate samples for
select sample locations will be collected.

e Field Duplicate Samples - Duplicate samples are collected to allow determination of
analytical repeatability. Differences in analytical reproducibility are a concern with
respect to sample homogeneity. Therefore, a duplicate sample may be collected on sites
where soil, groundwater, asbestos and lead-based paint sampling occurs.

e Matrix Spike Sample — Matrix spike/matrix spike duplicate (MS/MSD) samples will be
submitted as a further QA/QC check. Sufficient sample must be collected in the field in
order to perform these analyses. These samples are spiked through the addition of known
concentrations of compounds at the laboratory and the amount of recovery of the spiked
compounds is measured to evaluate the effects of the sample matrix on the laboratory
analysis. The spiked compounds and the level of constituent added are defined in the
analytical protocols or are consistent with appropriate analytical protocol. The matrix
spike samples will be collected from areas of suspected low compound concentrations.

Duplicate and matrix spike samples will be acquired by collecting grab samples concurrent with
the collection of the actual sample. For groundwater samples, each VOC container will be filled
until full and capped sequentially. For other parameters, aliquots of the samples will be
sequentially placed in each of the laboratory bottles until they are full.

For soil duplicate and matrix spike samples, the samples for analyses other than VOCs will be
homogenized prior to placement into sample containers. Homogenization will be performed by
mixing the soil sample in a decontaminated stainless steel or glass bowl and then sequentially
placing aliquots of the mixed sample into the containers until full. Samples collected for VOC
analysis will not be homogenized because of potential loss of analytes due to volatilization
during the homogenization process and instead will be placed directly into sample bottles.

The table below lists the general types of QC samples that may be utilized for the selected

assessment sites and provides the acceptance criteria (control limits) and corrective actions
should the acceptance criteria be exceeded.
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Table 4 — Summary of Field and Laboratory Quality Control

QC Sample

Frequency

Acceptance Criteria

Corrective Action

VOA Trip Blank

1 per cooler/event

No contaminants are detected

Flag in data report

Equipment Rinseate
Blank

1 per day per matrix per equipment
type per decontamination event

No contaminants are detected

Rerun sample
Flag in data report

Field Duplicate
(Soil, Groundwater and Lead

1 per every 20 samples

Duplicate concentrations
are within £50% of original

Rerun sample

criteria.

Paint) sample Flag in data report
. : Duplicate analysis

Field Duplicate pend) Rerun sample
(Asbestos) All samples based upon positive-stop Flag in data report

Spiking technique
is assessed to
ascertain correct
protocol, sample
respiked and
reanalyzed, flag
data in report

Mean 3 times standard

Matrix Spike Sample deviation

1 per parameter per matrix

Tables will be provided in the SSQAPP Addendum that will specify QC samples proposed for
each Phase II assessment site.

B.6 LABORATORY QUALITY CONTROL REQUIREMENTS

As part of its QA/QC program, a routine preventive maintenance program will be conducted by
each applicable contract laboratory to minimize the occurrence of instrument failure and other
system malfunctions. The program will include an internal group to perform routine scheduled
maintenance, repair, or to coordinate with the vendor for the repair of all instruments. Laboratory
instruments are maintained in accordance with manufacturer’s specifications under service
contracts.

Specific routine maintenance procedures, preventive maintenance procedures, and maintenance
logs for the GC-MS, TOC, GC-FID, ICP, GCF-AA, cold vapor AA, and other analytical
instruments used to analyze samples for this project will be documented/maintained by the
laboratory. This documentation will be available for review if requested.

Laboratory quality control checks include the following:

e Laboratory Control Standard

e Laboratory Control Standard Duplicates
e Matrix Spikes

e Matrix Spike Duplicates

e Method Reagent Blanks

The laboratory generates precision and accuracy targets from the matrix spikes and matrix spike
duplicates to assess precision and accuracy. Pre-cleaned equipment blariks and duplicate
samples will be collected. Trip Blanks will also be prepared by the laboratory and included in
each sample cooler.
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B.7 FIELD EQUIPMENT MAINTENANCE AND CALIBRATION

The information discussed in the following subsections will be performed to maximize
efficiency in the laboratory and while working on the site. Note that no field instruments are
applicable to asbestos sampling. Routine field instrumentation that may be used as a part of
Phase II assessment activities may include:

Mini Rae Photovac Photoionization Detector

VRAE Plus 7800 Multi Gas Monitor

Hach Turbidimeter 2100P

YSI DO Meter

YSI Water Quality Meter (pH, Specific Conductivity, Temperature)
Trimble Global Positioning System

X-Ray Flourescence (XRF) Analyzer

Specific preventive maintenance procedures to be followed for field equipment are those
recommended by the manufacturer. Routine daily maintenance procedures conducted in the field
will include the following:

e Removal of surface dirt and debris from exposed surfaces of the sampling equipment
measurement systems;

e Storage of equipment away from the elements;

e Daily inspections of sampling equipment and measurement systems for possible
problems (e.g., cracked or clogged lines or tubing; weak batteries); and

e (Calibrations will also be conducted as appropriate in accordance with manufacturer’s
specifications to identify possible problems with the meters.

Field instrument maintenance, inspection, and testing procedures will be further addressed in the
FSAP portion of future SSQAPP Addenda. Each Field Team Leader and Field Sampling
Technician is responsible for inspection, testing, and maintenance of all field equipment.
Sampling equipment and spare parts are maintained by S&ME or the equipment vendor as
applicable. During implementation of field activities, spare parts for all field equipment and
instrumentation will be stored in compartments of each instrumentation carrier for use if
instrument repair is required. Any preventative or corrective maintenance completed will be
documented in the field notes.

Additional notes on our X-Ray Fluorescence Analyzer and Nuclear Density Gauge:

All operators of the XRF Analyzer and Nuclear Density Gauge receive training on Radiation
Safety and equipment- specific training before they are allowed to operate or transport the
equipment. The designated Radiation Safety Officer for S&ME is Mr. John Coffee. S&ME
does not require that S&ME equipment operators be monitored for exposure to radiation. This
determination is based on limited frequency of use of the device by any one operator, the level of
training required to operate the device safely, inherent safety of a sealed source device along
with the low amount of radioactive isotope contained in the sealed source and its redundant
safety mechanisms, and the exposure data history the manufacturer has documented over the
years for these instruments, However, S&ME will monitor any device operator that wishes to
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have exposure monitoring. S&ME currently uses the XRF for screening soil locations in order
to direct samples acquired for laboratory analysis. S&ME does not use the XRF for Certified
Analysis.

B.7.1 Field Calibration

An inspection checklist and initial calibration check will be performed by the Field Team Leader
prior to mobilizing to assessment sites. The frequency of field calibration procedures are
summarized in Table 5 below and will, at a minimum, include the following:

e Equipment for monitoring ambient air volatile organic compounds (e.g., PID) will be
calibrated prior to use each day against an isobutylene or methane standard.

e The specific conductance meter (YSI multiparameter or similar) will be standardized a
minimum of twice daily or after every 10 samples and documented in the site field book.

e The pH meter will be calibrated using specific techniques according to the
manufacturer’s instructions and two standard buffer solutions (either 4.0, 7.0, or 10.0).
The pH values of these buffers will be compensated for temperature according to the
values supplied on the manufacturer’s bottle label. The temperature (measured as below)
at which the sample pH was measured will then be used to compensate for temperature
on the meter.

e Temperature measurements will be performed using the thermometer function on the
conductivity meter, which will be calibrated to an NBS specification thermometer.
Measurements will be recorded to the nearest 0.1 degree Celsius. This level of accuracy
is sufficient for the temperature measurements required by this project.

e The dissolved oxygen meter should be calibrated prior to and at the end of each sampling
day. The instrument will be calibrated in saturated conditions. More frequent calibrations
may be performed as necessary to maintain analytical integrity.

¢ The turbidity meter (Hach or similar) is calibrated against a 0.02 NTU Reference
Standard included with the meter. The turbidity meter should be calibrated at least twice
per day unless field conditions dictate that more frequent calibrations should be
conducted. The calibrations should be conducted at the beginning of the day and the
middle of the day.

Field personnel may judge that increasing the frequency of calibrations and use of post-
calibrations may be appropriate based on the nature of the measurements, change in service,
environmental conditions, etc. Refer to Table 5 for a summary of field measurement QA/QC
requirements, which include calibration methods and frequency. Field personnel will refer to the
equipment operation manuals for details on calibration.
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Table 5 — Summary of Field Instrument Calibration Requirements

Typical Instrument

Calibration Method

Minimum Calibration Frequency

YSI Meter (pH/cond./Temp)
& Calibration buffers

Reference standards

2 times daily or after every 10 samples

Hach Turbidity Meter &
Calibration Buffer

Reference standard

2 times daily (beginning of day and middle of day)

MiniRAE 3000 Photo-ionization
Detector

Isobutylene (100 ppm)

Prior to use each day

YSI DO 600 XL Meter

Saturation (refer to
manual)

2 times daily (prior to and at end of each sampling day)

or after every 10 samples

B.8 LABORATORY EQUIPMENT CALIBRATION AND CORRECTIVE ACTION

Calibration procedures for this project may include those items summarized below and will
follow the analytical protocols to be utilized as noted in the Laboratory QAMSs provided in
Appendix D. Table 6 summarizes continuing instrument calibration and corresponding
corrective action related information for analytical methods proposed. For initial and
independent calibration standard protocol, reference Appendix D, ESC QAM, Section 5.0.

The W.L. Gore & Associates laboratory individual responsible for equipment calibration is their
Laboratory Manager, Don D’Apolito. The EHS laboratory individuals responsible for equipment
calibration are their metals laboratory analysts. ESC laboratory personnel responsible for

calibration include Laboratory Managers Jim Burns (Metals), JD Gentry (VOCs) and Chris

Johnson (SVOCs).
Table 6 — Summary of Laboratory Instrument Calibration and QC
Minimum
Typical Instrument Calibration Acceptance/Rejection Corrective Action Calibration
Method/Type Criteria Frequency
Must pass established method Instrument will undergo
. : ; tuning criteria; 8260-CCV must be evaluation to determine
oy oTimials: Tns < 20% difference for CCC cause. All samples
Y ! compounds; RF criteria for SPCC between last in control Every 12 Hours

GC/MS VOC 8260

refer to ESC QAM for
standards

compounds must meet method
criteria. Targets must meet ESC%
drift criteria.

standard and first out of
control check will be
reanalyzed.

ICP and ICPMS and
Mercury

Continuing- 1Matrix
Spike (MS), 1 Matrix
Spike Duplicate (MSD) ,
refer to ESC QAM for
standards

Spike must be within + 25
(ICP/ICPMS) and + 30% and MS
and MSD must have and PPD <

20%

Instrument will undergo
evaluation to determine
cause. All samples
between last in control
standard and first out of
control check will be
reanalyzed.

1 of each per
batch

GC/PCBs

Daily Continuing, refer to
ESC QAM for standards

Must be within 15% of the initial
calibration curve

Instrument will undergo
evaluation to determine
cause. All samples
between last in control
standard and first out of
control check will be
reanalyzed.

Beginning, every
10 and ending
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Instrument will undergo
evaluation to determine
cause. All samples -
between last in control Beginning every
standard and first out of 10 and ending
control check will be
reanalyzed.
Instrument will undergo
evaluation to determine
cause. All samples

5 S Daily Continuing, refer to Must be within 15% of the initial
Pesticides/Herbicides il
E for standar
8151A/8181A SC QAM for standards calibration curve

# i ; Daily Continuing, refer to Must pass established method : Every 12 Hours
GC/MS Semi-volatiles s between last in control
8270C/D ESC QAM for standards criteria standard and first out of per method
control check will be
reanalyzed.

Note: For initial and independent calibration standard protocol, reference Appendix D, ESC QAM, Section 5.0.

B.8.1 Instrument Performance and Tune

Prior to analysis of each set of samples and on a daily basis during the analysis (or as otherwise
required), it will be demonstrated that the instrument meets the operating performance standards
established in the appropriate analytical protocol. If an instrument does not meet the
performance standards, it will be tuned until the performance criteria are achieved.

B.8.2 Calibration Curve

Instruments will be calibrated prior to the analysis of each batch of samples by analyzing known
mixtures of the group of compounds metals, anion analytes, or other appropriate calibration
material as required by the applicable protocols. Instrument calibration will be verified daily, or
as required in each analytical protocol. A new calibration curve will be established if the
response observed in the analysis of the continuing calibration check standard varies outside of
prescribed protocol limits.

Specific calibration logs and equipment repair records for the GC-MS, TOC, GC-FID, ICP,
GCF-AA, cold vapor AA, and other analytical instruments used to analyze samples for this
project will be documented/maintained by the laboratory. This documentation will be available
for review if requested.

The laboratory-specific QAM addresses the testing, inspection, and maintenance for the
analytical instruments and is included in Attachment E. Procedures include reviewing the
instrument log for any notations regarding problems experienced during previous use and
verifying that scheduled preventative maintenance has been conducted in accordance with the
manufacturer’s recommendations and SOPs. The lab will document any preventive or corrective
maintenance conducted on laboratory equipment/instrumentation.

B.9 ANALYTICAL SENSITIVITY AND PROJECT CRITERIA

Table 7 summarizes analytical sensitivity and project criteria for analytical methods that may be
routinely performed for the project. This information will be included in site specific QAPP
Addenda prepared for future Phase Il ESA candidate sites. The information provided in this table
will be utilized for project planning and evaluating the resulting data. The information presented
in this table will be utilized as a reference in the data evaluation process.
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Table 7 — Laboratory Analytical Sensitivity and Project Criteria
Class Analyte Method Matrix Accuracy % Prec. RL Unit
(RPD)
VOCs Varies' 82608 Soil Varies' 34 .01 ma/kg
VOCs Varies' 82608 GW Varies' 20 .001 mg/l
VOCs Varies' TO-15 Air 70-130 25 2 ppbv
SVOCs Varies' 8270C Soil Varies' Varies' .33 ma/kg
SVOCs Varies' 8270C GW Varies' Varies' Varies* | mall
Metals Varies' 6010B Soil Varies' <20 Varies* | mglkg
Metals Varies' 6010B GW 85-115 <20 Varies* mag/l
PCBs Varies' 8082A Soil 46-126 34 017 | mglkg
PCBs Varies' 8082A Gw 62-131 22 .0005 mg/l
Pesticides Varies' 8081A/B Soil Varies' Varies' Varies* | malkg
Pesticides Varies' 8081A/B GW Varies' Varies' | Varles* | mg/l
Herbicides Varies' 8051A Soil Varies' Varies' | Varies* | mg/kg
Herbicides Varies' 8051A GW Varies' Varies' | Varies* | mag/l
Asbestos Asbestos 600° ACM' Varies' Varies® 1% %
Paint
Lead Lead 7420 Chip Varies' Varies® 10 ug ug/g

'See ESC QAM, Table 12.3 for specific analyte RLs and other accuracy information
See S&ME QAM for accuracy information
*See S&ME QAM for accuracy information
*Asbestos Containing Materials

*USEPA Method 600/M4-82-020 utilized for bulk insulation samples and Method 600/R-93/116 utilized for bulk material samples.

B.10 DATA MANAGEMENT AND DOCUMENTATION

Data for this project will be produced intwo locations: onsite and at the laboratory. Data
collected onsite will be recorded on field forms (included in Appendix F) and in field logbooks,
which will become a part of the project file. The Project Manager will submit copies of the
field forms and logbooks with the field activity report when field activities are complete.
The Laboratory Director will submit laboratory data to the Project Manager within 10
calendar days of the laboratory's receipt of the samples. The Project Manager will be
responsible for ensuring the analytical report meets requirements and for forwarding it to
the TDEC Brownfields Project Manager when applicable.

A computer compatible with MS Office Suite will be used to help process, compile, and
manage the data. Laboratory records will be managed according to the following as applicable:

e ESC QAM Section 12 "Data Reduction, Validation, and Reporting."

e EHS LQM Sections 4.4 and 4.5 "Data Reduction, Validation, and Data
Recordkeeping."
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e W. L. Gore & Associates LQM Section 15.1 "Records Management and Storage."
e S&ME LQM Section 7 "Data Validation, and Retention."

Adherence to these SOPs will assure that applicable information resource management
requirements are satisfied. The laboratory will manage the original raw data from this project
(both hard copy and electronic). The Laboratory Director retains and maintains laboratory
records.

S&ME maintains the records of the field staff in the project folder, all electronic records
including final reports are maintained in-house on the S&ME network in the project folder. The
S&ME IT- department maintains the security of the network with up to date software and virus
protection. The S&ME network maintains restricted access to S&ME staff. Sample results are
provided from the laboratory both in hard-copy and electronic form (PDF) to ensure results
remain in their original content. Additionally, files are maintained in a storage room.

The listing below summarizes types of reports, records, and other documents that may be
generated for this project:

Field Logs (checklists and standard forms- see Attachment F)
Quality Assurance Project Plans

Historical Phase I Environmental Assessments

Phase II Environmental Assessments Limited Site Assessment Report
Interim Source Removal Proposal

Interim Source Removal Report

Site Rehabilitation Plan

Site Assessment Report

Risk Assessment Report

No Further Action Proposal

Natural Attenuation with Monitoring Proposal

Remedial Action Plan

Remedial Action Status Report

Post-Active Remedial Monitoring Report

Site Rehabilitation Completion Report

No Further Action Proposal with Monitoring Proposal

No Further Action Proposal with Monitoring Report
Combined Document

All records and reports, including any review comments and checklist from the USEPA Region
4 Designated Approving Official can be found in the physical project file located at S&ME’s
Louisville, Tennessee office located at 1413 Topside Road, Louisville, Tennessee 37777. The
project file will be eventually archived for a period up to seven years. Any deviations from
these procedures will be documented in the project file and approved by the S&ME QA/QC
Officer before implementation.

Upon receipt of laboratory data, the data is reviewed for its useability. Upon this determination,
data is then formatted into tables and compared to regulatory limits to determine if
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contamination is present at the subject property. Most laboratories (defined in the Site-Specific
QAPP) provide their data in formatted tables directly from their Laboratory Information
Management System (LIMS); this lessens the required manipulation of data and therefore
provides a more accurate presentation of data. Upon completion of formatting the Analytical
Data Table; data is reviewed for accuracy by the QA/QC officer.

C.1 ASSESSMENTS AND CORRECTIVE ACTIONS

The Project Manager is responsible for overseeing that all field activities are performed following
standard protocols as outlined under this QAPP. As in all fieldwork, problems arise and are
generally handled by the Field Team Leader in conjunction with Project Manager. These problems
and their resolutions are properly documented in records and discussed upon return from the field.
If possible, improvements are implemented to prevent similar issues in the future.

C.1.1 Field Data Quality Assessment

To assist in collecting field data accurately and correctly, specific instructions will be issued by
the Project Manager to personnel involved in field data acquisition. At the end of each field
event, the Project Manager will review the field books used by project personnel to check that
tasks were performed as specified in the instructions and the Work Plans. Forms utilized in the
field may be found in Appendix F. Specific items to be reviewed may include:

e Samples collected in proper locations;

e Field equipment calibration procedures documented in field book and in accordance with
acceptance criteria;

e Proper sampling techniques used;

e Field QA/QC requirements followed; and

e Samples analyzed for correct parameters.

Raw data and reduced data will be submitted by project personnel to the Project Manager for
review. Equations, calculations, data transfers, consistent units, and significant figures will be
subject to the quality assurance review.

C.1.2 Assessment and Oversight

The Project QA Officer may conduct audits. Because the Project QA Officer is in a review role
and not part of field team, he will provide some level of independence from the sampling team.
The Project QA Officer is not affiliated with the analytical laboratory.

These audits may include site visits during field activities. The Project QA Officer will
determine the frequency of audits but given the short duration of the proposed work it is unlikely
that more than one audit per site will be conducted. The role and responsibility of the QA Officer
during these audits is to determine whether the work is being performed in accordance with the
site specific work plans. Potential types of problems and examples of corrective actions are
presented below.
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Potential Audit Concerns Examples of Corrective Action
e Improper use of field equipment Instruct on proper methods
e Poor sample collection techniques Collect additional samples properly

o  [HiBIBHEE FasSR eI Brasaliias Consider cross contamination potential and
prop P resample if deemed necessary

« Wrong sample locations Contact TDEC and determine if additional samples

will be required

Consider cross contamination potential and
resample if deemed necessary; instruct on potential
health concerns associated with improper use.

¢ Improper use of PPE

e Poorly written field notes Advise on proper techniques per the FSAP
requirements and rewrite if necessary

In the event discrepancies are identified during an audit, the QA/QC Officer will discuss the
findings with the Project Manager and Field Team Leader. The Field Team Leader, in
consultation with the Project Manager, will be responsible for corrective actions related to field
activities. Audit findings would be included in the Final Reports along with descriptions as
warranted; this information is provided to project staff, state, and EPA project personnel.

C.1.3 Laboratory Corrective Action

Corrective actions are required when an out-of-control event or potential out-of-control event is
noted. The corrective action taken is somewhat dependent on the analysis and the event.
Laboratory personnel are alerted that corrective actions may be necessary if the following:

QC data are outside the warning or acceptable windows for precision and accuracy;
Blanks contain target analytes above acceptable levels;

There are unusual changes in detection limits;

Deficiencies are detected by the QA Department during internal or external audits or
from the results of performance evaluation samples; or

e Inquiries concerning data quality are received.

e o o

Corrective action procedures are often handled at the bench level by the analyst who reviews the
preparation or extraction procedure for possible errors, checks the instrument calibration, spike
calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter is referred to the laboratory supervisor, manager and/or QA Department for
further investigation. Once resolved, full documentation of the corrective action procedure is
then filed with the QA Department. The laboratory will provide documentation as to what, if
any, corrective actions were initiated concerning this study and report them to the Project
Manager.
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C.1.4 Contamination

For each matrix analyzed, the Laboratory Quality Assurance Officer will review the data from
the analysis of field, trip, and method blanks. If excessive contamination (e.g., concentrations
above allowable limits set within an analytical protocol) is found in the blanks, corrective action
will be taken, including requesting that the analytical laboratory do the following:

e check raw data and calculations; and

e if the contaminating analyte is also present at high levels in field samples, repeat the
analysis of the laboratory stored sample or sample extract.

If contamination does not appear to originate at the laboratory, the Field Team Leader, in
conjunction with the Project Manager, will review field sampling procedures to determine if a
change in field protocol is necessary.

C.1.5 Missing or Lost Samples or Data

The objective for completeness is 95 percent. If samples or data are lost during sampling and
analysis activities, corrective actions will be taken, including:

e requesting that the analytical laboratory re-analyze stored samples or extracts, if
available; and

e repeating collection and analysis of samples.
C.1.6 Non-Compliant Data

In the event that field or laboratory data is determined to be non-compliant by the laboratory or
upon data review, the criticality of the data point will be evaluated. If the necessary decisions
identified in the DQO process can be made without the subject data point, then the necessary
evaluations and decision-making process will proceed. In this case, the non-compliant data will
be identified in the report and the rationale for the non-criticality of the data will be discussed.

If the subject data is determined to be critical to making the necessary decisions, then the subject
sample location will require re-sampling and analysis. If this is the case, the Project Manager
will contact the Brownfields Grantee Project Manager to discuss potential re-sampling. If re-
sampling is authorized, then the reason for the re-sampling, and the initial and subsequent results
of the re-sampling will be included in the final project report. In some cases, the data may not be
rejected but may be qualified based upon review. In this case, this data limitation or qualification
will be identified in the QA/QC section of the final report along with a discussion of the data
qualification or limitation.

C.1.7 Corrective Action Reporting

Reporting of corrective actions will be accomplished as follows:

e Audit findings will be reported by the Project QA Officer via letter or memo to the
S&ME Project Manager who will forward to the Brownfields Grantee Project Manager.
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e The results of the data validation process will be reported via letter to the S&ME Project
Manager.

e Corrective actions implemented during the field operations will be documented in daily
field reports.

This documentation will be forwarded to the Brownfields Grantee Project Manager and will be
included in an appendix to the final report for the site assessment activities.

C.2 PROJECT REPORTS

The Project Manager will prepare the final report, which will be reviewed for technical accuracy
and data quality by the project QA/QC officer or similar senior technical staff (as appropriate).
The final report will include a summary description of project activities, a summary of all data,
the field activity report, a discussion on any problems encountered during the project and the
corrective actions taken, a discussion of the conclusions drawn from the results and the rationale
for those conclusions, and the results of the data quality assessment. The final report will be
distributed to the project team. The report will then be reviewed for conformance with internal
document standards. Final reports will be forwarded to the EPA project officer/manager as
required. Laboratory analytical reports will be generated by the Laboratory Director and
submitted to the Project Manager ten calendar days after receipt of the samples. The Project
Manager will then forward the analytical information to the TDEC Brownfields Project Manager
in conjunction with the field notes when applicable.

Execution of proposed field activities will commence with approval of the Generic QAPP and
the Site-Specific QAPP Addendum.

D.1 FIELD DATA EVALUATION

The Project Manager and Risk Assessor will validate the field data and discuss any problems
identified during the project with the Field Team Leader. Data will be reviewed for integrity by
checking all field entries for errors and consistency. Data validation will be accomplished
through a series of checks and reviews intended to assure that the reported results are of a
verifiable, reproducible, and acceptable quality. The validation process will include:

< Quality control blanks meet criteria
= Quality control data (spikes, duplicates) are acceptable

= Surrogate spike recoveries are acceptable

A data usability review that includes an assessment of field procedures (including field notes,
boring logs, field screening results, and field analytical data), completeness, comparability,
representativeness, precision, and bias (accuracy) of the data will be performed by the Project
Manager. The findings of this review will be documented and presented in the final report.

If verification or validation indicates that samples have been collected and/or analyzed out of
compliance with the QAPP (for instance deviations from the acceptance criteria for quality
control defined in this QAPP and its addendums), resampling may be required. The Project
Manager must contact the Brownfields Coordinator and EPA Project Manager in the event that
there are any deviations from the QAPP and the Brownfields Coordinator and EPA Project
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Manager will determine if the data is acceptable or if resampling is required. If data that deviates
from the QAPP is accepted, the data will be used for screening purposes only and the data will
be annotated as such.

D.2 LABORATORY DATA EVALUATION

The Laboratory Director (ESC, EHS, S&ME or W.L. Gore & Associates) will review and verify
the laboratory data generated under their corrective action system for accuracy according to the
laboratory's QAM/LQM. Quality control checks are performed on field data by reviewing the
chain of custody forms and results from the lab for each sampling event. All sample results will
be reviewed and correlated to field measurements and observations. The validation process will
include:

= Unacceptable data are identified and corrective actions are initiated

= Data qualifiers are assigned (by lab)if necessary

In addition to evaluating data qualifiers associated with laboratory analyses, a comparison of the
sample duplicate(s) and the corresponding sample result(s) will be made to evaluate the
reproducibility of the sample results based on the laboratory analysis and sample collection and
transportation procedures. For this comparison, if the duplicate or sample result is less than 5
times the reporting limit then the comparison is made by the absolute difference between the
results (S-D). For water samples, if this difference is less than the magnitude of the (higher)
reporting limit, precision is considered "acceptable". For soil samples, if the difference is less
than twice the magnitude of the (higher) reporting limit, precision is considered "acceptable". If
these differences are within 2X the "acceptable" limits, they are considered "slightly high";
anything beyond that would be considered "high". If both sample and duplicate results are
greater than five times (5X) the reporting limit (the higher of the two RLs, if they're not the
same), then precision is assessed by the %RPD (difference in results divided by the average of
the two results X 100); <35% RPD = "good/acceptable", >35% but < 50% = variability is
"slightly high", >50%= "high".

Based on the data qualifiers provided by the laboratory, and on the sample/sample duplicate
comparison described above; data will be categorized as fully quantified, qualified, or unusable.
Unusable data will not be utilized in the project decision process. Raw data will be included in
all submitted project reports.

Precision, accuracy and completeness calculations are as follows, respectively:

1. RPD = 200*I(BS %R- BSD Result) I (BS %R + BSD Result)]
2. BS Recovery = 100*(BS Result)/[Spike Added]
3. BSD Recovery = 100*(BSD Result)/[Spike Added]

RPD: Relative Percent Difference %R: Percent Recovery
BS: Blank Spike BSD: Blank Spike Duplicate

An evaluation of laboratory analysis procedures and review of: holding times, blanks, control
samples, duplicate analysis, detection limits, holding times, laboratory controls, and overall
assessment of data will be conducted.
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The data usability will compare proposed sample locations to actual sample locations. The
review also will verify that the predefined number of samples were analyzed and will confirm
that the predefined analytical methods and detection limits were used. The Project Manager and
Risk Assessor will review the quality control samples, hold times, calibration, surrogate
recovery, as well as the precision and accuracy data for the sampled analytes of concern to
determine whether the data will be accepted or rejected. In the event results are rejected, the
Quality Assurance Officer, Project Manager, and the Brownfields Grantee Project Manager will
meet to discuss the reasons for the rejection of data and what steps should be initiated including
additional site sampling if deemed necessary.

Problems associated with the laboratory will be documented in the laboratory QA report
provided with all analytical results, which will be provided to all end users in the form of
summary reports.

Table 8- Validation Activities
Activity

Ensure that all required information on sampling and analysis
was provided (including planning documents).

Item

Data Deliverables and
QAPP

Analytes
Chain-of-Custody

Ensure that required lists of analytes were reported as specified|

Examine the traceability of the data from time of sample
collection

until reporting of data. Examine chain-of-custody records
Identify holding time criteria, and either confirm that they were
met or documented any deviations. Ensure that samples were
analyzed within holding times specified in method, procedure, or
contract requirements. If holding times were not met,
confirm that deviations were documented, that appropriate
notifications were made (consistent with procedural
requirements), and that approval to proceed was received prior
to analysis.

Ensure that required sample handling, receipt, and
storage procedures were followed, and that any deviations were
documented.

Holding Time

Sample Handling

Sampling Methods and

Procedures

Establish that required sampling methods were used and that
any deviations were noted. Ensure that the sampling
procedures and field measurements met performance criteria and
that any deviations were documented.

Analytical Methods and

Procedures

Establish that required analytical methods were used and that
any deviations were noted. Ensure that the QC samples met
performance criteria and that any deviations were documented.

Data Qualifiers

Determine that the laboratory data qualifiers were defined and
applied as specified in methods, procedures, or contracts.
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Deviations Determine the impacts of any deviations from sampling or
analytical methods and SOPs. Consider the effectiveness and
appropriateness of any corrective action.

Sampling Plan Determine whether the sampling plan was executed as specified
(i.e., the number, location, and type of field samples were
collected and analyzed as specified in the QAPP).

Sampling Procedures | Evaluate whether sampling procedures were followed with
respect to equipment and proper sampling support (e.g.,
techniques, equipment, decontamination, volume, temperature,
preservatives, etc.).

Co-located Field Compare results of collocated field duplicates with
: criteria established in the QAPP.
Duplicates
Project Quantitation Determine that quantitation limits were achieved, as outlined in
e the QAPP and that the laboratory successfully analyzed a
Limits standard at the QL.

Confirmatory Analyses | Evaluate agreement of laboratory results.

Performance Criteria | Evaluate QC data against project-specific performance criteria in
the QAPP (i.e., evaluate quality parameters beyond those
outlined in the methods.).

Data Qualifiers Determine that the data qualifiers applied were those specified in
the QAPP and that any deviations from specifications were
justified.

Validation Report Summarize deviations from methods, procedures, or contracts.

Include qualified data and explanation of all data qualifiers.

D.3 DATA USABILITY AND PROJECT EVALUATION

The Project Manager will validate the field data and discuss any problems identified during the
project with the Field Team Leader. Any problems and associated corrective actions will be
documented in the field activity report. The Project Manager will discuss any problems along
with proposed corrective actions with the QA/QC Officer.

The Laboratory Director (ESC, EHS, S&ME or W.L Gore & Associates) will review and verify
the laboratory data generated under their corrective action system for accuracy according to the
laboratory's QAM/LQM. Any problems identified during this process will be reported to the
Project Manager in the analytical data report. Information on QC criteria will be included in the
Site-Specific QAPP Addendum. The quality assurance officer along with the project manager
validates laboratory data upon receipt of the analytical results.

The Laboratory Director/QA Manager will evaluate the sample/sample duplicate data and
equipment blank data to determine if data precision is of an acceptable quality. Pending these
three data validation procedures, the data will be determined to be of a specified quality and
reported as such. For instance, data will typically be reported with no qualifiers if the data are
determined to be fully useable. However, a discussion of data limitations will be added to the
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data summary tables and data discussion within the reports if data validity is compromised in

any way.

When applicable the TDEC Brownfields Project Manager will also review and verify the field
sheets, the final report, and the analytical data report. Any problems or deviations are typically
reported to the Project Manager in the form of a comment and a formal action and response is

provided back to the TDEC.

Issues are resolved through staff TQM meetings or through the

TDEC comment and response process.

Table 9-Data Usability Assessment

Item

Assessment Activity

Data Deliverables and

Ensure that all necessary information was provided, including but
not limited to validation results

QAPP

Deviations Determine the impact of deviations on the usability of data.

Sampling Determine if alterations to sample locations continue to satisfy the
. roject objectives.

Locations, B9y )

Chain-of-Custody,

Deviation

Establish that any problems with documentation of custody
procedures do not prevent the data from being used for the intended

purpose.

Holding Times,

Deviation

Determine the acceptability of data where holding times were
exceeded.

Damaged Samples,

Deviation

Determine whether the data from damaged samples are useable. If
the data cannot be used, determine whether resampling is
necessary.

PT Sample Results,

Deviation

Determine if the implications of any unacceptable analytes (as
identified by the PT sample results) on the usability of the
analytical results. Describe any limitations on the data.

SOPs and Methods,

Evaluate the impact of deviations from SOPs and specified
methods on data quality.

Deviation

QC Samples Evaluate the implications of unacceptable QC sample results on the|
data usability for the associated samples. For example, consider
the effects of blank contamination.

Matrix Evaluate matrix effects (interference or bias).

Meteorological Data and
Site Conditions

Evaluate the possible effects of meteorological (e.g., wind, rain,
temperature) and site conditions on sample results. Review field
reports to identify whether any unusual conditions were presented
and how the sampling plan was executed.

Comparability

Ensure that results from different data collection activities achieve
an acceptable level of agreement.
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Completeness

Evaluate the impact of missing information. Ensure that enough
information was obtained for the data to be useable (completeness
as defined in PWOs documented in the QAPP.

Background

Determine if background levels have been adequately established
(if appropriate).

Critical Samples

Establish that critical samples and critical target analytes/COCs, as
defined in the QAPP, were collected and analyzed. Determine if
the results meet criteria specified in the QAPP.

Data Restrictions

Describe the exact process for handling data that do not meet PQOs
(1.e., when measurement performance criteria are not met).
Depending on how those data will be used, specify the restrictions
on the use of those data for environmental decision-making,.

Usability Decision

Determine if the data can be used to make a specific
decision considering the implications of all deviations and
corrective action.

Usability Report

Discuss and compare overall precision, accuracy representativeness
comparability, completeness, and sensitivity for each matrix,
analytical group, and concentration level. Describe limitations on
the use of the project if criteria for data quality indicators are not
met.

Field modifications regarding sampling analysis may be necessary for circumstances such as
auger refusal, limited access areas or when enough sample volume could not be collected for
various reasons. Re-sampling may be necessary if results are deemed unacceptable for various
reasons such as exceeding laboratory holding times, etc. These variables will be further defined
in the Site-Specific QAPP Addendum when the project description is detailed based on the
specific contaminants of concern.
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LIST OF ABBREVIATIONS

ASTM: American Society for Testing and Materials
BS: Blank Spike

BSD: Blank Spike Duplicate

BSA: Brownfields Site Assessment

BSRA: Brownfields Site Rehabilitation Agreement
BTEX: Benzene, Toluene, Ethylbenzene, and Total Xylenes
CD: Compact Disc

CM: Centimeters

COC: Contaminants of Concern

CEL: Cleanup Target Levels

DAO: Designated Approving Official

DEFT: Decision Error Feasibility Trials

DEP/FDEP: Florida Department of Environmental Protection
DPT: Direct Push Technology

DQO: Data Quality Objective

ESA: Environmental Site Assessment

ECD: Electron Capture Device

FID: Flame Ionization Detector

GC: Gas Chromatography

GC-MS: Gas Chromatography- Mass Spectrometry
GCTLs: Groundwater Cleanup Target Levels

GIS: Geographic Information Systems

GPS: Global Positioning Satellite

HAZWOPER: Hazardous Waste Operations

HPLC: High Performance Liquid Chromatography
ICP: Inductively Coupled Plasma

ID: Identification

ie.. id est - that is

IUPAC: International Union of Pure and Applied Chemistry
Liter

LOQM: Laboratory Quality Manual

MDL: Method Detection Limits

MIP: Membrane Interface Probe

mL: Milliliter

MTBE: Methyl tert-butyl ether

MW: Monitor Well

NA: Not Applicable

NELAC: National Environmental Laboratory Accreditation Conference
NTU: Nephelometric Turbidity Units (turbidity)
OSHA: Occupational Safety and Health Administration
OVA: Organic Vapor Analyzer

PAHs: Polynuclear Aromatic Hydrocarbons

PE: Performance Evaluation
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LIST OF ABBREVIATIONS (continued)

P:E.:
PG
POLs:
QA:
QAM:
QAPP:
QC:
%R:
RCRA:
RPD:
RL:
RQAO:
SCTLs:
SESD:
SPLP:
SS:
STOF:;
SVOC:
SOP:
TBE:
TCLE:
TQM:
USC:

U.S.EPA:

UST:
VOC:

Professional Engineer

Professional Geologist

Practical Quantification Limits

Quality Assurance

Quality Assurance Manual

Quality Assurance Project

Plan Quality Control

Percent Recovery

Resource and Conservation Recovery Act
Relative Percent Difference

Reporting Limit

Regional Quality Assurance Designated Approving Official
Soil Cleanup Target Levels

Sience and Ecosystem Support

Division Synthetic Precipitate Leaching
Procedures Soil Sample

State of Florida

Semi-volatile Organic Compounds

Standard Operating Procedure

TBE Group, Inc. (aka Cardno TBE)
Toxicity Characteristics Leaching Procedure
Total Quality Management

Unified Soil Classification

United State Environmental Protection Agency
Underground Storage Tank

Volatile Organic Compound
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Project Role:
Project Manager

Company:
S&ME, Inc. - Knoxville, TN

Education:
B.S., Geology, Murray State
University, 1983

A.S., University of Kentucky,
Hopkinsville, 1981

Years of Experience:
Joined S&ME in 2006 with 22
years of previous experience

Professional Registrations:
 Professional Geologist,
Kentucky (#0958)

» Professional Geologist,
Tennessee (#0738)

e Kentucky Corrective Action
Contractor (#1019)

e JHMM Certified Hazardous
Materials Manager (#14564)

e NREP Indoor Air Quality
Manager (#1268)

£ S&ME

JAMES R. BRUCE, P.G., CHMM
PROJECT MANAGER

Mr. Bruce is a Project Manager for S&ME. He joined S&ME, Inc. in 2006
with 16 years previous environmental and regulatory experience, and 6 years
previous petroleum exploration experience. He is skilled in the following
disciplines: Technical operations management; project management; Phase I
and 11 Environmental Site Assessment; NPDES permitting; UST/AST
closure, and soil and groundwater assessment; geologic evaluation; soil and
groundwater remedial evaluation; soil and groundwater remediation system
design and construction; hazardous materials management; RCRA .
permitting; chemical inventories; PCB and RCRA Annual Report
development; hazardous and solid waste disposal; integrated pollution
prevention and SPCC Plan development; emergency spill response
management; stream restoration construction management; landfill
remediation  construction  management;  Brownfield  construction
management; Brownfield assessment; indoor air quality assessment,
petroleum exploration, production management, and well completion design
and implementation. Mr. Bruce has successful long term working
relationships (particularly with Tennessee regulatory agencies and regulatory
authorities) with regulatory personnel involved in implementing regulatory
requirements for projects in which he has been involved.

KEY PROJECTS AND ASSIGNMENTS

Brownfield Assessment Project, Community Wide Assessment,
East Tennessee

Project Manager for 16-county community wide assessment under EPA
Brownfields Assessment Grant Program. Project included the
implementation of 9 Phase I ESA’s for properties previously operated as a
knitting mill, furniture manufacturer, historical landfill, petroleum bulk
plant, scrap metal yard, former gasoline service stations and riverfront
corridor. Other project activities included successful implementation of a
Phase I ESA at a former historical landfill site and a Phase Il ESA at a
property encompassing both a petroleum bulk plant and furniture
manufacturer. Both Phase 11 ESA’s included the collection of passive soil
vapor collector samples, surface and subsurface soil samples, groundwater
samples and soil gas samples. Facilitated interactions between owners,
regulators, and other stakeholders to obtain property access for assessment
implementation. Project required coordination with federal EPA and state
regulatory personnel involved in oversight of the Brownfields grant.

Brownfield Assessment Project, Lenoir City, Tennessee

Project Manager for the assessment of 95 acre abandoned rail yard under
EPA Brownfields Assessment Grant Program. This project was of
particular importance to the Loudon County Economic Community
Development Corporation thus requiring close interaction with the local
and state authorities responsible for approval of alternative cleanup
options. Project included investigation to determine the distribution of
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Continuing Education:

40-Hour Hazardous Waste
Operations Training, 1990,
Law Environmental, Inc.,
Kennesaw, Ga., Supervisor
Training and annual 8-hour
refresher courses

Confined Space Entry and
Rescue Training, April 1994

Hazardous Training Materials
and Testing, April 1994

Lead Standards Training,
July 1994

Bloodborne Pathogens
Training, July 1994

Risk Management Training,
ARCADIS G&M, Oak
Ridge, Tn., June 2002

Stream Restoration
Workshop, May 2004

SS&ME

lead and arsenic in soils and foundry sands historically deposited across
approximately 60 acres of the site. Facilitated interactions between owners,
consultants, regulators, and other stakeholders to obtain property access for
assessment implementation and preparation of conceptual redevelopment
design. On site project activities included the clearing of sampling
corridors along densely vegetated areas of site, installation of 330 surveyed
test pits to facilitate surface and subsurface sampling for chemical and
geotechnical parameters, and characterization of foundry sand thickness
across site. Investigative activities performed also included off site soil
vapor, sediment, and surface water sampling to measure for potential
impacts on adjacent properties.

Brownfield Assessment Project, Newport, Tennessee

Project Manager for the assessment of 2.5 acre historical industrial
property under EPA Brownfields Assessment Grant Program. The site
operations date to late 1800’s when it was utilized as a flour mill and was
later used to store hazardous chemicals. Project included investigation to
determine the presence and distribution of various constituents of concern
historically released at the site including metals, VOC’s, SVOC’s, and
pesticides. On site project activities included installation of six test pits to
facilitate surface and subsurface sampling for chemical and geotechnical
parameters, installation of four groundwater monitoring wells to assess
groundwater, and sediment and surface water sampling. Facilitated
interactions between owners, consultants, regulatory agencies, and other
stakeholders for site access, assessment implementation and preparation of
conceptual redevelopment design.

Multimedia Compliance Audit, Tennessee Valley Authority
(TVA), Fort Loudoun Group Facilities

Team audit member for external independent review of TVA regulatory
files for the Fort Loudoun Hydro Group facilities (Melton Hill, Fontana,
Fort Loudoun). Utilized breadth of previous manufacturing experience to
assess whether procedures were being properly applied in the management
of the hydro facility, maintenance, and material-handling operations at
each facility. Responsibilities included multimedia audit of the Fort
Loudoun facility files covering the following regulatory areas: Resource
Conservation and Recovery Act (RCRA), Toxic Substances Control Act
(PCBs), Oil Pollution Prevention, Solid Waste, and Used oil. Interviewed
key personnel to better understand site operations and substantiate
compliance with written programs and procedures. Performed facility
inspections to examine all current operations and processes. Determined
applicable legal and procedural requirements and assisted with the
preparation of a preliminary list of concerns at each plant, including
record-keeping, reporting, and training.
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SPCC and IPP Plan Technical Updates, TVA, Various
Hydroelectric Facilities in Tennessee, North Carolina, Georgia,
and Kentucky

Project Coordinator and agent for the certifying engineer for the update of
Integrated Pollution Prevention (IPP) and Spill Prevention Controls and
Countermeasures (SPCC) plans for various TVA Hydro facilities. Project
activities included conducting inspections necessary to become familiar
with hydro facility operations and personnel and reviewed the technical
changes implemented at the site since completion of the previous
plan. Updated each plan based on information received during the site visit
for final submittal to TVA. Project responsibilities also included
segregation of applicable portions of existing IPP plans to compile stand
alone regulatory compliant SPCC plans for various Hydro facilities.
Trained, supervised, and supported other S&ME personnel to perform
technical updates of IPP and SPCC plans for select facilities.

Buried Waste Drum Assessment Project, TVA, Bear Creek Dam,
Hodges, Alabama

Project Coordinator and geologist for the assessment of buried drums
containing hazardous waste discovered during grading operations in the
vicinity of a stormwater retention pond at the site. Project requirements
included the evaluation of waste characterization data to assist with waste
classification determination, development of assessment approach and field
investigation to determine the potential presence of VOC’s, SVOC’s,
metals, cyanide, and PCBs in surrounding media. On site project activities
included the sa.mpling of sediment, surface water, and subsurface soils
utilizing a Geoprobe™ rig in vicinity of the buried drums. Additional
investigative activities performed included implementation of a
geophysical survey using non-invasive electromagnetic imaging techniques
to identify the potential presence of additional drums over 5 acre project
area. Project requirements also included the installation of test pits to
identify the source of 10 target anomalies identified during the geophysical
survey.

Commercial and Industrial Facilities in Kentucky and
Tennessee

Perform comprehensive hazardous waste management services including
developing hazardous waste and solid waste permits, waste stream
characterization, waste stream profiling, determining material
compatibility, containerizing, loading, transporting, disposing and
regulatory reporting for impacted media including labpacks, PCB wastes,
plating wastes, PCB transformers, printing wastes, characteristic metals
wastes, PCE wastes, creosote wastes, paint wastes, lead batteries, ballasts,
pesticides, and various hazardous solvents and chemical storage tanks
including sodium hydroxide, TCE, toluene, acetone, nitro-propane, varsol,
and lacquer thinner.
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Nuclear Fuel Facility, Erwin, Tennessee

Project Manager for pilot-scale enhanced anaerobic bioremediation
application in East Tennessee for uranium/chlorinated solvent-impacted
groundwater. The nuclear processing facility had been in operation since
the late 1950’s and historical activities at the facility resulted in the
presence of uranium and PCE in the groundwater. The size of the PCE
groundwater plume that exceeded the National Drinking Water

Maximum Contaminant Level (MCL = 0.005 mg/L) was approximately 19
acres (1200' by 700'). The uranium groundwater plume which exceeded the
EPA Proposed MCL (30 pCi/L) was about 0.7 acre (250" by 120'). The
anaerobic degradation of PCE and the precipitation of uranium was
achieved by creating a highly anaerobic and reducing environment utilizing
a patented technology involving the injection of diluted molasses as a
carbon source.

Waste Management Compliance and Construction Support
Services, Bayou Steel, Harriman, Tennessee

Project Manager for compliance support services associated with the
evaluation of various methods for managing approximately 2,200 cubic
yards of iron oxide scale sludge that had accumulated over an approximate
15 year period in two steel mill recirculation and spray ponds at the project
site. Conducted numerous interviews with site personnel to develop a
thorough understanding of the process generating the scale waste, discuss
the client’s current methods of managing the waste, assisted with a cost
effective scale management approach that had minimal impact to mill
operations, and assisted with contractor selection. Proposed and provided
oversight for pilot test for scale removal utilizing filter press technology,
and provided oversight for full scale waste removal activities.

Underground Storage Tanks, Alabama, Georgia, Kentucky,
North Carolina, Tennessee and Virginia

Project Manager/Geologist for removal assessment and regulatory
compliance for over 400 petroleum and chemical underground storage
tanks. Interpreted and negotiated regulatory requirements with appropriate
state and federal regulatory agencies during removal operations. Work has
been performed for clients including manufacturing, utilities, government,
transportation and petroleum.

Closed Landfill Project, Rogersville, Tennessee

Project Manager for closed landfill project located in Rogersville,
Tennessee. Project responsibilities include work plan and monitoring
report preparation, remedial evaluation, and negotiations with state
regulatory agency. Post closure related activities performed include the
management of an assessment monitoring program through a groundwater
monitoring system consisting of six on-site wells, seven off-site wells, and
three springs. Quarterly monitoring requirements include groundwater
sampling, statistical analysis of monitored groundwater constituents, and
evaluation of the groundwater flow conditions. Additional responsibilities
include the implementation of an annual area groundwater user survey and
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off-site drinking and non-drinking water source monitoring. Current
project requirements include the development of and Assessment of
Corrective Measures plan to address groundwater constituents that exceed
their respective groundwater protection standard.

Porcelain Products Manufacturing Facility, Knoxville,
Tennessee

Project Manager for the development and installation of a vegetative cover
system for an unpermitted industrial landfill located in Knoxville,
Tennessee. Waste material primarily consisted of porcelain insulators
deposited over several decades in a densely vegetated area of the property.
Cover system components consisted of geosynthetic materials, clay barrier
and protective cover layers. Project requirements included remedial
evaluation, negotiations with state and local regulatory agencies, cover
system design, work plan preparation, permitting, installation and
maintenance of erosion controls, construction of cover system components
and establishment of final vegetative cover.

Commercial Facilities, Pigeon Forge, Tennessee, Automotive
Component Manufacturing Facility, Daytona, Florida

Project Manager and investigator for the design and implementation of
indoor air quality investigations for both facilities. Project scopes included
the design and implementation of TAQ investigations for the identification
and characterization of airborne viable and non-viable mold spores within
company work areas where employees complained of respiratory ailments.
Investigative results derived from personal interviews and implementation
of air quality sampling programs revealed locations of historical moisture
problems, identified the current sources of mold growth, characterized the
indoor dispersion throughout each facility and isolated the species of
concern. Provided recommendations concerning abatement of existing
impact that were compliant with all regulatory guidelines.

Multiple Corrective Action Plans
Responsible for preparation of multiple Corrective Action plans for soil
and groundwater including evaluation of remedial alternatives, cost-
effectiveness and equipment selection.

Petroleum Tanker Accident, Maynardville, Tennessee

Project Manager/Supervisor for emergency response associated with a
release of approximately 5,000 gallons of diesel fuel in a rural community
in East Tennessee. Responsible for coordinating with state and local
agency representatives and implementing initial response including initial
clean-up and providing alternative drinking water supplies to affected
residents. Other activities included performance of water use survey, soil
investigation and remediation, comprehensive sampling/analysis of area
water wells, comparison of analytical results with appropriate drinking
water standards, and installation and monitoring of sixty carbon filtration
units to restore well water to local residents for domestic use.
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Former Drycleaner Facility, Savannah, Tennessee

Project Manager for the assessment and remediation of PCE impacted soil
and groundwater under the regulatory jurisdiction of the Tennessee
Drycleaner Environmental Response Program (DCERP). Project involved
highly accelerated schedule for the assessment and remediation of PCE
impacted soils to facilitate commercial redevelopment of property. Soil
remediation included the strategic removal and on site treatment of 771
tons of highly impacted soils to depths of 23 feet and installation of
groundwater injection gallery beneath footprint of proposed commercial
facility. Waste management included on site treatment of removed soils to
pretreatment standards and preparation of regulatory position to support
the contained-in determination request to facilitate disposal in subtitle D
landfill. Performed in-situ injection of reagents for enhanced anaerobic
bioremediation for the reduction of parent and daughter chlorinated
constituents in groundwater. Project requirements involved continuous
interactions with developer, contractors, and regulatory personnel for the
planning, scheduling, and execution of assessment and interim action
remedial activities. Accelerated investigative and remedial project schedule
goals were exceeded which enabled building contractor to meet their
completion schedule for successful redevelopment activities.

City Landfill, Lexington, Kentucky

Construction/CQA Manager for 65-acre landfill improvement/closure
project in central Kentucky. Site improvements included the installation of
a perimeter leachate management system, methane gas collection system,
the placement of a vegetated low permeability cover system, construction
of 5-acre asphalt-covered vehicular training area, storm water conveyance
systems, and construction of two building foundations. Responsibilities
included oversight of all CQA/CQC testing, evaluation of contractors
adherence to project design, review and approval of contractor invoices,
design of field modifications, and certification report preparation.

Manufacturing Facilities, Lawrenceburg and Memphis,
Tennessee

Project Manager for cover system repair projects for two industrial
landfills located in Lawrenceburg and Memphis, Tennessee. Projects
included the removal of compromised vegetative, clay barrier and
geosynthetic layers, followed by replacement of new or imported
construction materials and installed in accordance with engineers
specifications. Provided client with CQC testing information verifying as-
built data.

NRCS Stream Restoration Project, Greenville, Tennessee
Project Manager for USDA/NRCS stream restoration project in
Greeneville, Tennessee. Project included the construction of seven gabion
structures and associated wing-walls on three separate second-order
streams with as-built volumes totaling 1700 cubic yards. Structures ranged
from 60 to 250 feet in length and 6 to 12 feet in height.
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Community Development Project, Sevierville, Tennessee

Project Manager for two compensatory stream mitigation construction
projects in Sevier County, Tennessee. Projects included the installation of
select sediment controls and removal of a 100-ton sediment plume from
stream channel, performed regrading and stream bank stabilization and
restoration. Second project included the removal of rip rap and sediment
from a 350 foot stream section, performed stream bank stabilization and
restoration.

Railyard, Oneida, Tennessee

Project Manager for operation and maintenance of pilot-scale
phytoremediation and enhanced intrinsic bioremediation system for soil
and groundwater impacted by PAH’s in East Tennessee.

Automotive Component Manufacturing Facility, Rogersville,
Tennessee

Project Manager for pilot-scale in-situ enhanced anaerobic bioremediation
application in East Tennessee for commingled petroleum hydrocarbon and
chlorinated solvent-impacted groundwater,

Petroleum Exploration Experience, Oklahoma and lllinois Basin

Performed oil and gas lease evaluations in Oklahoma and Indiana. Work
performed included evaluation of subsurface geologic settings for the
potential presence of oil and gas reserves and calculated reserve estimates
for existing well/fields based on primary recovery. Mr. Bruce generated
exploration prospects for new production fields as well as developed
existing fields.

Performed the supervision of drilling operations and mud-logging of 55 oil
and gas exploration and class II injection wells in Mid-Continent region of
Oklahoma and southwest Indiana portion of the Illinois Basin.
Responsibilities included preparation of pre-drilling prognosis for
elevations of subsurface horizons, ongoing evaluation of stratigraphic
position during drilling operations, ongoing evaluation of status of drilling
mud, microscopic evaluation of drill cuttings to determine lilthologic
characteristics and indications of hydrocarbon presence or potential
injection zones and determination of termination depth of wells.

Performed analysis and interpretation of geophysical logs for oil and gas
production and class II injection wells. Geophysical logs evaluated
included electric logs (e-logs), single and dual induction logs, compensated
density/neutron logs, sonic logs, spontaneous potential logs, gamma ray
logs, fracture identification logs, and caliper logs. His responsibilities
included calculation of oil and saltwater saturation percentage for
production feasibility.

Responsible for the design and supervision of installation of production
casing and associated float equipment systems prior to cementing. His
responsibilities included the design and implementation of completion
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programs for oil and gas exploration and class Il injection wells including
formation acidizing and hydraulic fracture stimulation utilizing formation
connate water, diesel, xylenes, and liquid nitrogen .

Production Supervisor responsible for supervision and maintenance of oil
and gas lease production. Responsibilities included price negotiation and
facilitating sales of oil and gas production to local and regional purchasers,
organizing and supervising subcontracted treatment of crude for impurities
prior to sales, saltwater management, and inspecting and maintaining
above and below-ground production equipment. Responsible for
supervision of reclamation of drill sites as well as production and class I
injection well locations.



Project Role:
Field Geologist

Company:
S&ME, Inc.- Knoxyville, TN

Education:
BS, Geology, 1999
University of Tennessee

Years of Experience:
Joined S&ME in 2006 with 6
years of previous experience.

Professional Registrations:

Registered Geologist,
- Tennessee (#4764)
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NATHAN J. PETERSON, R.G.
GEOLOGIST/GEOTECHNICAL/ENVIRONMENTAL
SCIENTIST

Mr. Peterson is a Geologist/Geotechnical/Environmental Scientist for
S&ME’s Knoxville, Branch. With more than eight years of environmental
project experience he is skilled in the following disciplines:

Drilling Supervisor - Coordinated the drilling equipment, subcontractors,
labor, and other logistics of large geotechnical projects for DOE, Alabama
DOT, Virginia DOT, Tennessee DOT, Kellog Brown and Root (KBR),
Dulles Transit Engineers (DTE), Ameren UE Power Company, and Enercon
Power, Proficient at observing, logging, and interpreting soil and rock core
from drilling operations.

Environmental Site Assessments - Performed numerous preliminary
environmental site assessments in rural, urban, metropolitan, and industrial
settings. Investigations have included field investigations, historical land use
research, and report preparation.

Environmental Testing and Analysis - Extensive project experience
coordinating and operating a Geoprobe direct-push sampling system while
obtaining soil and groundwater samples. Installed numerous soil borings
and Type I and Type II groundwater monitoring wells. Properly purged and
sampled groundwater monitoring wells for various parameters which include
petroleum hydrocarbons, RCRA metals, priority pollutants and various
organic compounds,

KEY PROJECTS AND ASSIGNMENTS

Heritage Center Industrial Park

Oak Ridge, Tenmessee

The project is located in the southern portion of the former U.S. Department
of Energy K-25 Facility in Oak Ridge, Tennessee. Phase 1 of the project
included an approximately 30-acre parcel, which when developed, will
include up to 300,000 sq ft. of office and light industrial construction. This
development occurred under a Brownfield agreement. Coordinated the
field drilling, sampling, and laboratory testing for the proposed building
locations and produced the associated geotechnical report.

Biomass Steam Generator Plant

Oak Ridge, Tennessee

The project was located on the campus of Oak Ridge National Laboratory
(ORNL) in Oak Ridge, Tennessee. The geotechnical investigation for the
new Biomass Steam Generator Plant occurred south of the existing coal
powered Steam Plant. The new plant consisted of an approximately 11,250
square foot structure for the Biomass Plant Building and an adjoining
4,750 square foot Biomass Receiving Building, Coordinated the field
drilling, access of drill equipment around demolition of existing coal
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powered steam plant, sample identification and testing, and geotechnical
report preparation and production.

Tennessee Valley Authority (TVA) Bull Run Fossil Plant Dry Fly
Ash Landfill Expansion, Clinton Tennessee

Assisted with coordination of geotechnical services on proposed ash and
soil borrow materials for use in construction of dikes, including design
parameters for a reinforced earth retaining wall for expansion of dry fly ash
landfill. Responsible for assisting the field coordinator with
logging/classifying soil and rock samples and coordinating the daily
activities of drilling equipment.

Tennessee Valley Authority (TVA) Kingston Fossil Plant
Gypsum Disposal Area Exploration, Well Installation and Lab
Testing, Kingston Tennessee

Geotechnical field exploration and well installation in conjunction with
proposed development of gypsum disposal area. Work included 22 soil
test borings (bedrock coring in 12 borings), 120 undisturbed sample
attempts, 14 bulk samples, CPT testing (by subcontractor) at 11 locations,
and 12 monitoring well installations. Responsible as field geologist for
supervising field activities, logging/classifying soil and rock samples.

Grand Guif Nuclear Facility

Assisted with field coordination of geotechnical drilling for the installation
of a new power block for the AP1000 and ESBWR and associated cooling
towers as part of the NU Start program. Inspected soil samples collected
from the borings for the new power block and cooling towers, which
required drilling depths ranging from 150 feet to 350 feet below ground
surface and continuous sampling in the top 80 feet. A series of monitoring
wells were also installed to provide hydrologic data for the excavation and
construction of the reactor system.

Dulles Corridor Project (DTE)

Assisted with field coordination of the Dulles Corridor project, a 22 mile,
24% extension of the Metro line, adding 16 new stations from the Tysons
Corner area of Virginia to the Dulles International Airport. The new line
included 2 miles of tunnels, both elevated and at-grade track, and elevated
structures. Field testing included standard penetration test borings, rock
coring, and in-situ deformation and strength testing (dilatometer,
pressuremeter, borehole shear device testing, etc.). Temporary monitoring
wells and in-situ permeability testing (i.e., pump tests or slug tests) were
required in areas where tunneling or other significant construction
extended below the water table.

Coalfields Expressway (KBR)

Assisted with field coordination of geotechnical explorations along 51-mile
stretch of roadway with 33 bridges (up to 300 feet in height and ranging
from 400 to 1,200 feet long), some over mined land. Section A work (8
miles) included geotechnical investigation and over 600 borings through
mountainous terrain,



Project Role
Senior Geologist

Company
S&ME, Inc.- Knoxville, TN

Education
B.S. Geology, Tennessee
Technological University, 1987

Years of Experience
Joined S&ME in 2001 with 13

years of previous experience

Professional Registrations
Professional Geologist:

o Tennessee #1802

o Kentucky #881

e North Carolina #1717

e Georgia #1572

Kentucky Corrective Action
Contractor Certification #1143

Professional Memberships

o National Groundwater
Association

o Geological Society of
America

SS&ME

ERIC M. SOLT, PG.
SENIOR GEOLOGIST
ENVIRONMENTAL SERVICES DEPARTMENT MANAGER

Mr. Solt is a Senior Geologist and Manager of the Environmental Services
Department in S&ME's Knoxville office. His areas of proficiency include:
project management, operations management, Phase I Environmental Site
Assessments, Phase IT Environmental Site Assessments, solid and
hazardous waste evaluation and management, geologic investigations, soil
and groundwater remediation system design, remediation construction
management, remediation operation and maintenance.

KEY PROJECTS AND ASSIGNMENTS

Brownfield Assessment Project, Community Wide Assessment,
East Tennessee

Senior Reviewer for 16-county community wide assessment under EPA
Brownfields Assessment Grant Program. Project is ongoing and includes
the implementation of Phase 1 ESA’s for properties including a knitting
mill, petroleum bulk plant, furniture manufacturer, historical landfill, and
riverfront corridor.

Pilot Oil Corporation and Pilot Travel Centers, LLC, (various
southeast locations), Knoxville, Tennessee

Project Manager for Phase I and Phase 1l pre-purchase due diligence
environmental services. Responsibilities include contract management,
development and implementation of site assessment plans. Property
assessments include both developed and undeveloped parcels.

Former Industrial Complex

Elizabethton, Tennessee

Project Geologist for Phase Il Envnenmental Site Assessment for site
development. Project included review of historic facility operations and
environmental compliance issues, assessment design, subsurface
investigation and reporting.

Blount County Highway Department

Alcoa, Tennessee

Project Manager for facility investigation that included the assessment of
soil and groundwater and delineation of old municipal landfill cells on site.
Used historic aerial photographs and differential global positioning system
and test pit confirmation to expedite the landfill delineation.
Environmental assessment information was used to negotiate a Brownfield
Agreement.

Former Zintec Metal Finishing Facility

Knoxville, Tennessee

Project Manager for pre- purchase due diligence investigation that included
Phase 1 ESA and Limited Phase 11 Geoprobe shallow soil assessment for
metals.
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Former Injection Molding Facility

Blount County, Tennessee

Project Manager responsible for facility assessment to determine the extent
of migration of hydraulic oils beneath the process area floor slabs.
Assessment also included air rotary drilling to evaluate site groundwater.

Former Lay Packing Facility

Knoxville, Tennessee

Project Manager for Phase II Environmental Site Assessment and the
sampling and in-place closure of two 20,000 gallon fuel oil heating tanks.

Former Brookside Mills Site

Knoxville Tennessee

Project Manager for the subsurface evaluation of a historic knitting mill.
Assessment included the identification of relevant sampling points using
Sanborn maps, historic aerial photographs and differential global
positioning system.

Former Metal Fabrication Facility

Knoxville, Tennessee

Project Manager for Phase Il Environmental Site Assessment of a former
large-scale metal fabrication facility, Assessment also included test pit and
drilling evaluation of a former coal tar disposal area associated with
historic gas light production facility.

Anniston Army Depot

Anniston, Alabama

Project Manager for free product recovery system evaluation using mobile
enhanced multi-phase extraction to determine aquifer parameters and free
product production at various vacuum and flow rates.

Proposed Municipal Service Center

Aloca, Tenessee

Project Manager for Phase 11 Environmental Assessment of a former
manufacturing facility with former municipal landfill cells located on the
property. Utilized test pit, soil boring and Geoprobe® investigation
techniques to document subsurface soil conditions and define boundaries
of landfill cells relative to proposed structures. Environmental services
relative to the development also included a methane and landfill cover
thickness evaluation, a hazardous materials survey in the powerhouse,
production and drying kiln buildings, as well as a wetlands evaluation.

Aluminum Manufacturing Facility

Blount County, Tennessee

Project Manager for comprehensive building material inventory at multiple
facilities that included the identification, sampling, analysis and labeling of
all identified asbestos-containing materials.

Former Plasti-Line Facility
Knoxville, Tennessee
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Project Manager for pre-purchase due diligence Phase 1 and Phase II
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1.0 GENERAL

1.1 INDEX AND REVISION STATUS

1.2

The numbering of this quality manual corresponds directly to the numbering of ISO
17025:2005 with cross-references to the 2003 NELAC Standard and the 2009 standard of

The NELAC Institute (TNI).

This quality manual is only valid if all pages are at the same issue level as shown in the
index of the quality manual.

Updates to this manual are made by re-issuing the relevant section of this manual and
adapting the issue level in the index. New version numbers are assigned upon revision.

NOTE: This manual expires 1 year from the date listed at the beginning of the
manual on the “Approvals” page.

PURPOSE

This quality manual documents the laboratory’s management system and demonstrates
the ability to execute the indicated tests and/or procedures and to meet regulatory
requirements.

This manual establishes compliance with ISO 17025, NELAC, DOD QSM, and AIHA.
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2.0 LABORATORY BACKGROUND

2.1

ACTIVITIES

2.1.1

2.1.2

2.1.3

Analytical Support and Service Areas

ESC Lab Sciences is an environmental analytical firm providing technical and
support services to clients nationwide. Specific service areas include the following:

drinking water analysis

industrial wastewater analysis

hazardous waste characterization and identification
groundwater analysis

air analysis

regulatory document guidance

biological assessments

mold identification

solid/soil analysis and characterization

industrial hygiene/environmental lead

Regulatory Compliance and Quality Standards

ESC is devoted to providing reliable and accurate data recognizing the necessity
to establish sound, objective, and legally defensible positions or opinions for
clients regarding compliance with governing regulations. ESC maintains quality
systems that are compliant with the following Quality Standards: AIHA LQAP,
A2LA, ANSI/ISO 17025, NELAC, DOD QSM. The effectiveness of the quality
system is measured by internal and external audits, management review meetings,
internal error logs and an active preventive and corrective action system.

Analytical Capabilities:

Where mandated, only approved EPA procedures are used for environmental
analyses. ESC utilizes a number of method sources to accomplish project
requirements. For NPDES and SDWA, methodologies are taken directly from 40
CFR parts 136 and 141.

For industrial hygiene analytical procedures, ESC utilizes guidance from NIOSH
and OSHA published methods.

The following list is an example of the methodology ESC routinely performs:
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Routine Methodology and Programs

PROGRAM

METHOD SOURCE

NPDES

EPA 821/R-93-010-A
Methods for the Determination of Nonconventional Pesticides in Municipal and
Industrial Wastewater, Volume |. Revision 1, August 1993.

EPA 821/R-02-019
Method 1631, Revision E: Mercury in Water by Oxidation, Purge and Trap, and Cold
Vapor Atomic Fluorescence Spectrometry. August 2002.

40 CFR part 136

Methods for Chemical Analysis of Water and Wastes (March 1983)

Standard Methods for the Examination of Water and Wastewater (18", 19", 20" editions)

AQUATIC
TOXICITY

7-Day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test; Test
Method 1000.0 from "Short Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Freshwater Organisms" (EPA 821-R-02-013).

3-Brood Ceriodaphnia dubia Survival and Reproduction Test; Test Method 1002.0
from "Short Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms" (EPA 821-R-02-013).

Fathead Minnow (Pimephales promelas) Acute Toxicity Test (24, 48 or 96 hour
duration); referenced in "Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms" (EPA 821-R-02-012, 10-02).

Ceriodaphnia dubia Acute Toxicity Test (24, 48 or 96 hour duration); referenced in
"Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms" (EPA 821-R-02-012, 10-02).

SDWA

40 CFR parts 141

Methods for Chemical Analysis of Water and Wastes (March 1983)

Standard Methods for the Examination of Water and Wastewater (18", 19", 20" editions)

Methods for the Determination of Organic Compounds in Drinking Water -EPA/600/4-
88/039 - December 1988 (Revised July 1991)

Methods for the Determination of Organic Compounds in Drinking Water Supplement
I, EPA/600/4-90/020 - July 1990

Methods for the Determination of Organic Compounds in Drinking Water Supplement
11, EPA/600/R-92/129 - August 1992

EPA. Method 1623: Cryptosporidium and Giardia in Water by Filtration/IMS/FA,
December 2005.

RCRA

SW-846, Test Methods for Evaluating Solid Wastes (3", 4™ and online editions)

NIOSH Manual of Analytical Methods (4™ edition) & OSHA Sampling and Analytical
Methods (online)

AIR

Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air

Emission Measurement Center (Air Emissions Methods)

NIOSH Manual of Analytical Methods (4™ edition)

Journal of Chromatographic Science, Vol. 36, May 1998.

CLP

USEPA CONTRACT LABORATORY PROGRAM - STATEMENT OF WORK
FOR ORGANICS ANALYSIS Multi-Media, Multi-Concentration OLM04.3

USEPA CONTRACT LABORATORY PROGRAM - STATEMENT OF WORK FOR
INORGANIC ANALYSIS Multi-Media, Multi-Concentration 1LM05.3
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2.2

Routine Methodology and Programs

PROGRAM METHOD SOURCE

MOLD American Industrial Hygiene Association

NIOSH Manual of Analytical Methods (4™ edition)

Miscellaneous | American Society for Testing and Materials (ASTM)

State Specific Methodologies from the following: Florida, Oregon, lowa, Washington,
Texas, Arizona, Massachusetts, North Carolina, Louisiana, Missouri, Kansas,
Wisconsin, Ohio

Analytical Methods for the Determination of Pollutants in Pharmaceutical
Miscellaneous | Manufacturing Industry Wastewater, Revision A EPA-821-B-98-016 - July 1998
(Approved at 40 CFR Part 136, Not Approved at Part 141)

HISTORY

ESC Lab Sciences was founded in 1970 by Dr. Arthur Schulert, a professor of
Biochemistry at VVanderbilt University Medical School. The laboratory’s first location
was a 2,000 square foot building located in Mt. Juliet, TN.

ESC initially conducted several research contracts for the National Science Foundation.
EPA Clean Water and Safe Drinking Water legislation of the early 1970s provided an
additional market of Tennessee utilities and industries. ESC grew slowly for several
years by increasing the share of the drinking and wastewater markets in Tennessee. In
the late 1980s, ESC expanded its capabilities to include Underground Storage Tank
testing and Biomonitoring/Toxicity testing.

Strategic expansion of the laboratory allowed ESC to provide support to large RCRA
sites and add capabilities to offer analytical support for air and mold analyses. ESC is
currently the nation’s largest, single-location environmental laboratory and is the only
laboratory facility certified/approved to operate in all US states. Our staff of over 250
employees works out of our 87,000 square feet, nine-building facility approximately 20
minutes east of Nashville International Airport.
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3.0 INTRODUCTION, SCOPE, AND DEFINITIONS

3.1 ScopPe OF CAPABILITIES
A list of approved and certified analytical capabilities can be found at the end of this
section in Table 3.3b.

3.2 TABLE OF CONTENTS, REFERENCES AND APPENDICES
The table of contents is found at the beginning of this Manual. This Quality Manual uses
the references from the 2003 NELAC Standard, Chapter 5, Appendix A.

3.3 DEFINITIONS AND TERMINOLOGY
The quality department is responsible for establishing and maintaining a list of definitions
and conventions.

Table 3.3a Definitions
TERM DEFINITION

Acceptance Criteria
(Analytical QC Limits)

Specified limits placed on characteristics of an analytical process as defined in
analytical methodology or guidance.

Accuracy

The amount of agreement between an observed value and an accepted
reference value. Accuracy is represented as percent recovery.

Analytical Reagent
Grade

Designation for the high purity of certain chemical reagents and solvents
assigned by the American Chemical Society.

Analytical Sensitivity

The lowest concentration that can be detected by the method. (e.g., for
methods involving a count = 1 raw count calculated to the reporting units).
Analytical sensitivity is commonly used in Mold analysis.

Analysis of 1 — 10 or 20 samples, depending on the published method
requirements, including all required QC. When there are 21 or more samples

Batch Analysis to be analyzed, the QC criteria for the next 20 samples is the same as it is with
a single batch.
B 1 - 10 or 20 samples, depending on the published method requirements. A
atch 2 .
group of samples that behave similarly and are analyzed as a unit.
Blank See FIELD, TRIP, METHOD, EQUIPMENT
A sample submitted for analysis with a composition known only to the
individual requesting the analysis. The analyst/laboratory may know the
Blind Sample identity of the sample, but not its composition. It is used to verify the analyst

or laboratory’s proficiency in the execution of the analytical measurement
process.
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Table 3.3a Definitions

Calibration

To determine, by measurement or comparison with a known standard, the
correct value of each scale reading on a meter or other device, or the correct
value for each setting of an instrument control. The levels of the applied
calibration standard should bracket the range of planned or expected sample
measurements.

Calibration Curve

The graphic representation of the relationship between the known values, such
as concentrations of a series of calibration standards and instrument responses.

Calibration Factor

The ratio of the detector response (peak areas or peak heights) to the amount
(mass) of analyte in the calibration standard.

A

where: A, - Average Peak Area over the number of peaks used for quantitation
C; — Concentration of the analyte in the standard.

Continuing
Calibration Blank
(CCB)

The CCB is used to confirm the absence of contaminants within the analytical
system prior to and during the analysis of field samples. The CCB must be <%
RL, concentrations of common laboratory contaminants cannot exceed the
reporting limit. The CCB is analyzed on at regular intervals within a batch
and is typically utilized in Metals and Wet Chemistry analyses.

Continuing
Calibration
Verification (CCV)

A standard, usually near the mid-point of the calibration curve, made from the
primary stock used for the calibration curve. The CCV is used to verify the
calibration stability of the instrument and must perform within method stated
criteria, which is usually +10 to 15%. The CCV must be analyzed at regular
intervals within a batch.

Continuing
Demonstration of
Capability (CDOC)

Continuing Demonstration of Capability — Annual* verification of analyst
skill.
*unless required more frequently by program or method

Chain of Custody

A record that documents the possession of the samples from the time of
collection to receipt by the laboratory. This record generally includes: the
number and types of containers, the mode of collection; collector ID; time of
collection; preservation; and requested analysis.

Corrective Action

An action taken to eliminate the causes of an existing nonconformity, defect or
other undesirable situation in order to prevent recurrence.

Data Quality Objective

A statement of the overall level of uncertainty that a data user is willing to

(DQO) accept in results derived from analytical data.
Second aliquots of field samples carried through the entire preparation and
Duplicate analytical process that are used as an indication of sample precision or

consistency in the field sample matrix.

Equipment Blank

A sample of analyte free water (usually laboratory DI) which has been used to
rinse the sampling equipment. It is collected after decontamination procedures
but prior to sampling. The purpose is to demonstrate complete
decontamination of the equipment.
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Table 3.3a Definitions

External Calibration
Model

Comparison of instrument responses from the sample to the responses from
the target compounds in the calibration standards. Sample peak areas (or peak
heights) are compared to peak areas (or heights) of the corresponding analytes
in calibration standards.

Field Blank

A sample of analyte free water (usually laboratory DI) is poured into the
appropriate collection vessel and preserved according to method guidelines.
The purpose of the field blank is to serve as a check on reagent and
environmental contamination.

Initial Calibration
Verification (ICV)
See also SSCV

An independently prepared standard used to verify the accuracy of the initial
calibration (for ongoing calibration). The ICV is used to represent the
calibration efficiency of the instrument and must perform within method stated
criteria, which is usually +10 to 15%. For metals analysis, the ICV is a
secondary source.

Initial Demonstration
of Capability (IDOC)
See also CDOC

A demonstration of capability (DOC) must be made prior to using any
analytical method and any time there is a change in instrument type, personnel
or testing method. Such performance must be documented and the four
preparation batches following the change in personnel must not result in the
failure of any batch acceptance criteria, e.g., method blank and laboratory
control sample, or the demonstration of capability must be repeated.

Instrument Detection
Limit (IDL)

IDL is the smallest signal above background noise that an instrument can
reliably detect.

Interference Check
Sample (ICS)

A series of two solutions, used in ICP and ICPMS analysis, to verify that inter-
element interferences are compensated for correctly. This standard is referred
to as the Spectra Interference Check (SIC) in EPA Method 200.7

ICSA — A solution containing only the interfering analytes at high
concentrations.

ICSAB — A solution containing interferents plus other method analytes at the
level of concern, which corresponds to the project specific action limits.

ICSA and ICSAB provide and adequate test of inter-element correction (IEC)
factors

Internal Calibration
Model

Internal standard calibration involves the comparison of instrument responses
from the target compounds in the sample to the responses of specific internal
standard analytes added to the sample or sample extract prior to injection.

Internal Standards

Analytes not expected to occur naturally in field samples that are spiked to
provide a consistent basis for comparison with target analytes. 1STDs are used
in internal calibration models.
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Table 3.3a Definitions

Laboratory Control
Sample (LCS) -
2"° Source

A known matrix is spiked with known amounts of the analyte(s) of interest
used to verify the efficiency of the analytical system without interference from
the sample matrix. The LCS provides the best estimate of analytical system
accuracy and may also be used to verify the validity of the on-going
calibration. The source is usually a secondary source. The LCS matrix must
closely represent the matrix of the sample batch and undergo all preparations
required by the method prior to analysis. The following list are acceptable
matrices for the LCS:

Batch Matrix LCS Matrix
Water Laboratory DI water

Soil Spiked Ottawa sand or Glass beads or commercially
prepared LCS in a soil matrix

Paint Chips Laboratory prepared paint chip/lead mixture
Commercially prepared & certified paint chip LCS

Filters/Sorbent  Unused Industrial Hygiene sampling media that represents
Media/Dust the substrate submitted by the client. Where possible, the
Wipes media should be the same lot as that of the field samples.

Limit Of Detection
(LOD)

The lowest concentration that can be determined by a single analysis to be
statistically different from a blank, within a defined level of confidence. This
concentration is recommended to be three standard deviations above the
measured average difference between the sample and blank signals, which
corresponds to the 99% confidence level. In practice, detection of an analyte
by an instrument is often based on the extent to which the analyte signal
exceeds peak-to-peak noise (Keith et al. 1983). Samples that

do not bear residues at or above the LOD are referred to as non-detects (ND).

Limit of Quantitation

(LOQ)

The minimum levels, concentrations, or quantities of a target variable (e.g.,
target analyte) that can be reported with a specified degree of confidence. The
LOQ may be equal to the RL, MRL, or PQL. Routinely the PQL/LOQ is at
least 3-5 times the statistically derived MDL/LOD.

Linear Dynamic
Range (LDR)

In Inorganic analyses, the LDR is defined as the concentration range where
absorbance and concentration remain directly proportional to each other. A
wide linear dynamic range permits the analysis of a wide range of sample
concentrations (optical densities) and reduces sample preparation (dilution)
requirements.
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Matrix

The component, or substrate, which contains the analyte of interest. For
purposes of batch determination, the following matrix types are used:

e Agueous: Any aqueous sample excluded from the definition of a drinking
water matrix or saline/estuarine source. Includes surface water,
groundwater, and effluents.

e Drinking Water: Any aqueous sample that has been designated as a
potable or potentially potable water source.

o Saline/Estuarine: Any aqueous sample from an ocean or estuary, or other
saltwater source, such as the Great Salt Lake.

e Non-aqueous Liquid: Any organic liquid with <15% settleable solids.

¢ Biological Tissue: Any sample of a biological origin such as fish tissue,
shellfish or plant material. Such samples are grouped according to origin.

e Solids: Includes soils, sediments, sludge and other matrices with >15%
settleable solids.

e Chemical Waste: A product or by-product of an industrial process that
results in a matrix not previously defined.

e Air Samples: Media used to retain the analyte of interest from an air
sample such as sorbent tubes or summa canisters. Each medium is
considered as a distinct matrix.

¢ Solids (Other than defined above): Includes filters, dust wipes, sorbent
tubes, paint chips.

Matrix Spike (MS)

A separate aliquot of field sample spiked with a known amount of the target
analyte. Accuracy is determined by comparing the recovery of the spike
added to the known concentration in the sample divided by the expected
analyte concentration.

PercentSpikeRecovery:M X 100

Oi = observed sample concentration with the spike added
O, = the observed value for the sample without the spike

_ Spike Concentration in (mg/L) X Volume of Spike in (ml)
Volume of Sample in (ml)+Volume of Spike in(ml)
T; = True value of the spike added

Matrix Spike
Duplicate (MSD)

The second aliquot of the field sample spiked as the matrix spike and carried
through all sample preparation/analytical steps. The MS/MSD pair are spiked
with identical amounts of the target analyte and precision is calculated based
on the results.

Method Detection
Limit (MDL)

The minimum concentration of a substance that can be analyzed with 99%
confidence that the analyte concentration is greater than zero. MDLs are
performed in conjunction with 40CFR 136, Appendix B. The MDL is the
absolute minimum level of reporting that is allowed. Values reported between
the MDL and RL are flagged with a “J” qualifier.
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Method Blank

A laboratory produced blank is carried through each step of the analytical
procedure for each batch of samples. Blanks are prepared for each preparation
method and matrix (i.e., solids assay, dissolved metals, TCLP extraction, etc.).
Blanks are used to confirm the absence of contaminants within the preparation
and/or analytical system prior to and during the analysis of field samples.

Negative Control

Measures taken to ensure that an analytical process, its components, or the
environment do not cause adverse effects or lead to incorrect quantitation.

Percent Recovery

A comparison between the observed value and the true value of a known
spiked concentration, represented as a percentage. This evaluation applies to
the calculation of ICV, CCV, LCS, MS/MSD, Surrogates, etc. and is
calculated as follows:

Observed Value

%Recoveryz{ Troe Val
rue Value

}XlOO

Positive Control

Measures taken to ensure that an analysis and/or its components are working
properly and producing correct or expected results.

Post Digestion Spike

In metals analysis, a standard prepared from a previously analyzed spiked
sample digestate that yielded reduced recovery for the target analyte due to a
suspected matrix interferent.

Practical Detection
Limit (PDL)

An in-house protocol that is used to determine a practical and real number for
method detection. This is not a statistically derived number. It is a verified
number that is validated using a 20% coefficient of variation.

Practical Quantitation

Generally, the lowest standard of the calibration curve. The PQL, or RL, is
defined as the lowest level that can be reliably achieved within the established
limits of precision and accuracy during routine laboratory operating
conditions. The PQL is the default reporting limit (RL) when no other limits

IS_(Iar:glgz%IEZ)orting are required by _the project. The PQL is usually a factor of 3-_10 times greater
Limit (RL) than the determined MDL. The value of the PQL changes with subsequent
sample dilutions and final volumes. The multiplier (dilution) of the sample is
applied to the PQL for reporting. Values reported between the MDL and PQL
are flagged with a “J” qualifier.
The agreement between 2 or more duplicate measurements. There is no
Precision assumption of the true value of the sample. Precision is expressed as RPD

(Relative Percent Difference).

Proficiency Testing

The action of providing controlled and standardized environmental samples to
a laboratory for analysis, reporting of results, statistical evaluation of the
results in comparison to peer laboratories and the collective demographics and
results summary of all participating laboratories.

Qualifier

A general explanation associated with deviations from established method
criteria for a given analyte. The qualifiers are alpha-numeric designations that
are related to specific comments. (i.e. J1 - "Surrogate recovery limits have
been exceeded, values are outside of upper control limits.")

Quality Assurance

A plan for laboratory operation that specifies the measures used to produce
data of known precision and bias.

Quality Control

A set of measures within a sample analysis methodology to assure that the
process is operating from a controlled analytical system.
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Reference Material

A material or substance in which one or more properties are sufficiently well
established to be used for the calibration of an apparatus, the assessment of a
measurement method, or for assigning values to materials.

Reference Toxicant

The toxicant used in aquatic toxicity analyses to indicate the sensitivity of a
test organism and to demonstrate the laboratory’s ability to perform the
procedure correctly and obtain consistent results.

Replicate Sample

The analytical measurement of a sample that has been split after it has been
processed through the preparation stage. A replicate can also originate from a
single sample that has been sub-sampled two or more times during the same
analytical process time.

See also PQL

Reporting Limit (RL)

The RL is equal to the PQL unless project specific limits are supplied/required
by the client.

Relative Percent
Difference (RPD)

|Dup 1- Dup 2|
RPD=
{(Dup 1+ Dup 2)}
2

X 100

The comparison of two values based on the mean of the two values. Itis
always reported as a positive number. The result is an assessment of
precision. For sample duplication, the RPD is calculated using the actual
analytical results of the field sample. LCS & MS calculations are also based
on the actual sample result of spiked samples.

Response Factor (RF)

A measure of the relative response area of an analyte compared to its internal
standard. The response factor is determined by the equation below, and if the
calculated value meets the method guidelines it can be used to determine
concentration for organic analyses.

- (ConC «1Std )( AreaAnaIyte)
(ConC .analyte )( AreaIStd )

RF

where:

A; = Response for analyte to be measured

Ais = Response for the internal standard

Cis = Conc. of the internal std.in ug/L

C; = Conc. of the analyte to be measured in ug/L.

The purpose of a sample blank is to account for spectrophotometric
interferences such as sample color, cloudiness, viscosity, etc. The sample

Sample Blank blank must be analyzed at the same dilution as the sample. The sample blank
is analyzed without any addition of reagents.
. The capability of an analytical method or instrument to respond to a target
Selectivity . ;
substance or constituent in the presence of non-target substances.
The capability of an analytical method or instrument to discriminate between
Sensitivity measurement responses representing different levels (e.g., concentrations) of a

property of interest.
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Secondary Source
Calibration
Verification (SSCV)

A mid-point or low standard made from the secondary source (lot or
manufacturer) that is not used to construct the calibration curve. The SSCV is
used to represent the calibration accuracy of the instrument and must perform
within method stated guidelines. This sample is used to document calibration
accuracy. The SSCV can be the same solution as the LCS, but is analyzed as
an instrument standard, rather than a method prepared standard.

Serial Dilution

A subsequent dilution of a high concentration field sample that should agree
within 10% of the original undiluted analysis. In metals analysis, a serial
dilution is included in each preparation batch if target analyte concentration is
at least fifty times the IDL. This is generally used as a test for matrix
interferents or matrix effects.

Standard Operating
Procedure (SOP)

A written document which details the method of an operation, analysis or
action whose techniques and procedures are thoroughly prescribed and which
is accepted as the method for performing certain routine or repetitive tasks.

Standard Reference
Material

A certified reference material produced by the U.S. National Institute of
Standards and Technology (NIST) and characterized for absolute content
independent of analytical method.

Standards Addition

The process of spiking a known amount of analyte into an extract/digestate to
observe the increase in concentration of the analyte in question. This process
can be used to confirm analyte identification or suspected matrix interferences.

Surrogate

A compound that is similar to the target analytes in chemical composition and
behavior and not expected to occur naturally in field samples. Surrogates are
spiked by preparation/analytical personnel to assess sample preparation and
analytical efficiency in each individual field sample.

Tentatively
Identified
Compound (TIC)

Compounds detected in samples that are not target compounds, internal
standards, system monitoring compounds, or surrogates. TICs can be
tentatively identified using mass spectrometers in spectral comparisons with
NBS library searches. Quantitation of TICs provides a rough approximation
of the concentration of these non-target analytes.

Trip Blank

A sample of analyte-free media (usually laboratory DI) that is taken from the
laboratory to the sampling site and then returned unopened to the laboratory.
The trip blank is used to ensure that cross contamination does not occur during
shipment/storage and is used mainly for VOC analyses.
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Table 3.3b
Analytical Capabilities
AE=Air Emissions, DW=Drinking Water, NPW=Non-potable Water, SCM=Solid Chemical Materials

The information listed is subject to change.
Always check with the laboratory for the most updated information.

Matrix Approved Method Parameter Description

AE [EPA 3C] Carbon Dioxide

AE [EPA 3C] Methane

AE [EPA 3C] Nitrogen

AE [EPA 3C] Oxygen

AE [EPA 0040] Hazardous organics

AE [EPA TO-15] Acetaldehyde

AE [EPA TO-15] Acetone

AE [EPA TO-15] Acetonitrile

AE [EPA TO-15] Allyl chloride

AE [EPA TO-15] Benzene

AE [EPA TO-15] Benzyl chloride

AE [EPA TO-15] Bromodichloromethane
AE [EPA TO-15] Bromoform

AE [EPA TO-15] Bromomethane

AE [EPA TO-15] Butadiene (1,3-)

AE [EPA TO-15] Carbon disulfide

AE [EPA TO-15] Carbon tetrachloride

AE [EPA TO-15] Chlorobenzene

AE [EPA TO-15] Chloroethane

AE [EPA TO-15] Chloroform

AE [EPA TO-15] Chloromethane

AE [EPA TO-15] Chlorotoluene (2-)

AE [EPA TO-15] Cyclohexane

AE [EPA TO-15] Dibromochloromethane
AE [EPA TO-15] Dibromoethane (1,2-) (EDB)
AE [EPA TO-15] Dichlorobenzene (1,2-)

AE [EPA TO-15] Dichlorobenzene (1,3-)

AE [EPA TO-15] Dichlorobenzene (1,4-)

AE [EPA TO-15] Dichlorodifluoromethane
AE [EPA TO-15] Dichloroethane (1,1-)

AE [EPA TO-15] Dichloroethane (1,2-)

AE [EPA TO-15] Dichloroethene (1,1-)

AE [EPA TO-15] Dichloroethene (cis-1,2-)
AE [EPA TO-15] Dichloroethene (trans-1,2-)
AE [EPA TO-15] Dichloropropane (1,2-)

AE [EPA TO-15] Dichloropropene (cis-1,3-)
AE [EPA TO-15] Dichloropropene (trans-1,3-)
AE [EPA TO-15] Dichlorotetrafluoroethane (1,2-)
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Always check with the laboratory for the most updated information.

Matrix
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

Approved Method

[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]
[EPA TO-15]

Parameter Description
Dioxane (1,4-)
Ethylbenzene

Ethyltoluene (4-)

Gasoline range organic
Hexachlorobutadiene (1,3-)
Hexanone (2-)

Heptane (n-)

Hexane (n-)

Isopropanol
Isopropylbenzene

Methy! alcohol (Methanol)
Methyl ethyl ketone
Methyl iodide

Methy! isobutyl ketone
Methyl methacrylate
Methy! tert-butyl ether
Methylene chloride (Dichloromethane)
Naphthalene

Propylene

Styrene

Trichlorobenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Trimethylbenzene (1,2,4-)
Trimethylpentane (2,2,4-)
Tert-butyl alcohol
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Tetrahydrofuran

Toluene

Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Vinyl bromide

Vinyl chloride

Xylene (m-)

Xylene (0-)

Xylene (p-)

Xylenes (total)
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Matrix
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

DW
DW
DW

DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

Approved Method

[EPA 1622] [EPA 1623]

[EPA 180.1] [SM 2130 B]
[EPA 353.2] [SM 4500-NO3 F]
[EPA 300.0] [SM 4110 B]
[EPA 353.2] [SM 4500-NO3 F]
[EPA 300.0] [SM 4110 B]
[EPA 300.0] [SM 4110 B]

[SM 4500-CN C,G]

[SM 4500-CN C,E]

[OTHER Kelada-01]

[EPA 335.4]

[EPA 300.0] [SM 4110 B]
[EPA 200.7]

[SM 2540 C]

[EPA 200.7]

[SM 3500-Ca D (18/19th ed)] [SM
3500-Ca B (20th ed)]

[EPA 200.7]

[EPA 200.7] [SM 3120B/3111B or
2340 B]

[SM 2340 C]

[SM 2320 B]

[EPA 350.1] [SM 4500-NH3 G]
[EPA 300.0]

[EPA 300.0] [SM 4110]

[EPA 300.0]

[EPA 314.0]

[EPA 300.0] [EPA 300.1]

[SM 2120 B]

[SM 5540 C]

[SM 2150 B]

[SM 2510 B]

[SM 4500-P E]

[SM 5310 C]

[SM 5320 B]

[SM 5910B]

[SM 4500-CI G]

[SM 4500-H B] [EPA 150.1]
[EPA 200.7]

[EPA 200.8]

[EPA 200.8]

[EPA 200.7]
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Parameter Description
Cryptosporidium
Turbidity

Nitrate

Nitrate

Nitrite

Nitrite

Fluoride

Cyanide

Cyanide

Cyanide

Cyanide

Sulfate

Sodium

Total dissolved solids (TDS)
Calcium

Calcium-hardness
Calcium-hardness
Total hardness

Total hardness

Alkalinity

Ammonia

Bromide

Chloride

Chlorate

Perchlorate

Chlorite (monthly)

Color

Foaming agents

Odor

Conductivity
Orthophosphate

Total organic carbon (TOC)
Total organic halides (TOX)
UV-absorbing compounds
Chlorine - residual

pH

Aluminum

Antimony

Arsenic

Barium
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Matrix Approved Method Parameter Description
DW [EPA 200.8] Barium

DW [EPA 200.7] Beryllium

DW [EPA 200.8] Beryllium

DW [EPA 200.7] Cadmium

DW [EPA 200.8] Cadmium

DW [EPA 200.7] Chromium

DW [EPA 200.8] Chromium

DW [EPA 200.7] Copper

DW [EPA 200.8] Copper

DW [EPA 200.7] Iron

DW [EPA 200.8] Lead

DW [EPA 200.7] Magnesium

DW [EPA 200.7] Manganese

DW [EPA 200.8] Manganese

DW [EPA 245.1] Mercury

DW [EPA 200.7] Nickel

DW [EPA 200.8] Nickel

DW [EPA 200.8] Selenium

DW [EPA 200.7] Silver

DW [EPA 200.8] Silver

DW [EPA 200.8] Thallium

DW [EPA 200.7] Zinc

DW [EPA 200.8] zZinc

DW [EPA 507] Alachlor

DW [EPA 507] Atrazine

DW [EPA 507] Simazine

DW [EPA 507] Butachlor

DW [EPA 507] Metolachlor

DW [EPA 507] Metribuzin

DW [EPA 504.1] Dibromoethane (1,2-) (EDB)
DW [EPA 504.1] Dibromo-3-chloropropane (1,2-)
DW [EPA 504.1] Trichloropropane (1,2,3-)
DW [EPA 515.1] D (2,4-)

DW [EPA 515.1] Dalapon

DW [EPA 515.1] Dinoseb

DW [EPA 515.1] TP (2,4,5-) (Silvex)
DW [EPA 515.1] DB (2,4-)

DW [EPA 515.1] Dicamba

DW [EPA 515.1] Dichlorprop

DW [EPA 515.1] T (2,4,5-)

DW [EPA 552.2] Bromochloroacetic acid
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Matrix Approved Method Parameter Description
DW [EPA 552.2] Dibromoacetic acid

DW [EPA 552.2] Dichloroacetic acid

DW [EPA 552.2] Monobromoacetic acid (MBAA)
DW [EPA 552.2] Monochloroacetic acid (MCAA)
DW [EPA 552.2] Trichloroacetic acid

DW [EPA 508] Endrin

DW [EPA 508] Heptachlor

DW [EPA 508] Heptachlor epoxide

DW [EPA 508] Hexachlorobenzene

DW [EPA 508] Hexachlorocyclopentadiene
DW [EPA 508] Lindane (gamma BHC)
DW [EPA 508] Methoxychlor

DW [EPA 508] Chlordane (technical)
DW [EPA 508] Toxaphene

DW [EPA 508] Aldrin

DW [EPA 508] Alpha BHC

DW [EPA 508] Beta BHC

DW [EPA 508] Delta BHC

DW [EPA 508] DDD (4,4-)

DW [EPA 508] DDE (4,4'-)

DW [EPA 508] DDT (4,4-)

DW [EPA 508] Dieldrin

DW [EPA 508] Endosulfan |

DW [EPA 508] Endosulfan 11

DW [EPA 508] Endosulfan sulfate

DW [EPA 508] Endrin aldehyde

DW [EPA 508] Endrin ketone

DW [EPA 524.2] Bromoform

DW [EPA 524.2] Chloroform

DW [EPA 524.2] Dibromochloromethane
DW [EPA 524.2] Bromodichloromethane
DW [EPA 524.2] Benzene

DW [EPA 524.2] Carbon tetrachloride
DW [EPA 524.2] Chlorobenzene

DW [EPA 524.2] Dichlorobenzene (1,2-)
DW [EPA 524.2] Dichlorobenzene (1,3-)
DW [EPA 524.2] Dichlorobenzene (1,4-)
DW [EPA 524.2] Dichloroethane (1,1-)
DW [EPA 524.2] Dichloroethane (1,2-)
DW [EPA 524.2] Dichloroethene (cis-1,2-)
DW [EPA 524.2] Dichloroethene (trans-1,2-)
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DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

Approved Method

[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]
[EPA 524.2]

Parameter Description
Methylene chloride (Dichloromethane)
Dichloropropane (1,2-)
Ethylbenzene

Methyl tert-butyl ether
Naphthalene

Styrene

Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethene

Toluene

Trichlorobenzene (1,2,4-)
Dichloroethene (1,1-)
Trichloroethane (1,1,2-)
Vinyl chloride

Xylenes (total)
Bromobenzene
Bromochloromethane
Bromomethane

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chloroethane
Chloromethane
Chlorotoluene (2-)
Chlorotoluene (4-)
Dibromo-3-chloropropane (1,2-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dichlorodifluoromethane
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
Hexachlorobutadiene (1,3-)
Isopropylbenzene
Isopropyltoluene (4-)
Propylbenzene (n-)
Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,3-)
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Matrix Approved Method Parameter Description
DW [EPA 524.2] Trichlorobenzene (1,3,5-)
DW [EPA 524.2] Trichlorofluoromethane
DW [EPA 524.2] Trichloropropane (1,2,3-)
DW [EPA 524.2] Trimethylbenzene (1,2,4-)
DW [EPA 524.2] Trimethylbenzene (1,3,5-)
DW [EPA 524.2] Acetone
DW [EPA 524.2] Butanone (2-)
DW [EPA 524.2] Carbon disulfide
DW [EPA 524.2] Dichloro-2-butene (trans-1,4-)
DW [EPA 524.2] Hexachloroethane
DW [EPA 524.2] Hexanone (2-)
DW [EPA 524.2] Methyl iodide
DW [EPA 524.2] Pentanone (4-methyl-2-)
NPW [SW-846 3005A] Metals, Total Rec and Dissolved
NPW [SW-846 3010A] Metals, Total
NPW [SW-846 3020A] Metals
NPW [SW-846 3015A] [SW-846 3015] Metals
NPW [SW-846 6020A] [SW-846 6020] Beryllium
NPW [SW-846 7199] Chromium (VI)
NPW [SW-846 3510C] Semivolatile organics
NPW [SW-846 3511] Semivolatile organics
NPW [SW-846 3520C] Semivolatile organics
NPW géigg] DEFINED 5030C] [SW-846 Volatile organics
NPW [OTHER J. Chrom. Sci. RSK-175] Ethane
NPW [OTHER J. Chrom. Sci. RSK-175] Ethene
NPW [OTHER J. Chrom. Sci. RSK-175] Methane
NPW [SW-846 9020B] Total organic halides (TOX)
NPW [SW-846 9050A] Specific conductance
NPW [SW-846 9066] Phenols
NPW [USER DEFINED SW-846 8330] Nitroguanidine
NPW [USE.R DEFINED EPA 353.2 Nitrocellulose

Modified]
NPW [SM 9222 D] Fecal coliform
NPW [SM 9222 B] Total coliform
NPW [SM 9230 C] Fecal streptococci
NPW [SM 9215 B] Heterotrophic plate count
NPW [ASTM D1067] [SM 2310 B(4A)] Acidity as CaCO3
NPW [SM 2320 B] Alkalinity as CaCO3
NPW [EPA 310.2] Alkalinity as CaCO3
NPW [EPA 350.1] [SM 4500-NH3 B+G Ammonia

(19/20th ed.)]
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Matrix Approved Method Parameter Description

NPW [SM 5210 B] Biochemical oxygen demand

NPW [EPA 200.7] Boron

NPW [EPA 300.0] Bromide

NPW [EPA 200.7] Calcium

NPW [SM 5210 B] Carbonaceous BOD (CBOD)

NPW [EPA 410.4] [SM 5220 D] Chemical oxygen demand

NPW [EPA 300.0] [SM 4110 B] Chloride

NPW [SM 2120 B] Color

NPW [SM 4500-CN C, E] Cyanide

NPW [OTHER Kelada-01] Cyanide

NPW [EPA 335.4] Cyanide

NPW [SM 4500-CN C,G] Cyanide - amenable to CI2

NPW [OTHER Kelada-01] Cyanide - amenable to CI2

NPW [EPA 300.0] [SM 4110 B] Fluoride

NPW [EPA 130.1] Hardness - total as CaCO3

NPW [SM 2340 B or C] Hardness - total as CaCO3

NPW [EPA 200.7] Hardness - total as CaCO3

NPW ﬁ%??&}%gﬁ?ﬁr C+NH3B+ Kjeldahl nitrogen - total

NPW [EPA 351.2] Kjeldahl nitrogen - total

NPW [EPA 200.7] Magnesium

NPW [EPA 300.0] [SM 4110 B] Nitrate

NPW [EPA 353.2] [SM 4500-NO3 F] Nitrate - nitrite

NPW [EPA 300.0 ] [SM 4110 B] Nitrate - nitrite

NPW [EPA 300.0] [SM 4110 B] Nitrite

NPW [SM 5520 B] Oil & grease - total recov

NPW [EPA 1664A] [SM 5520 B] Oil & grease - hem-LL

NPW [EPA 1664A] Oil & grease - hem-SPE

NPW [EPA 1664A] Oil & grease - sgt-non polar

NPW [EPA 1664A] Oil & grease - non polar

NPW [SM 5310 B, C or D] Total organic carbon (TOC)

NPW [SM 5320 B] Total organic halides (TOX)
EPA 351.1,.2, .3,.4 - 350.1 .2 .3] [SM .

NPW ESOO-NHS B.C,D,E,F, G H] 11 Organic nitrogen

NPW [SM 4500-P, E] Orthophosphate

NPW [EPA 420.1 + 4] Phenols

NPW [SM 4500-P B5 + E] Phosphorus (total)

NPW [EPA 200.7] Potassium

NPW [SM 2540 B] Residue - total

NPW [SM 2540 C] Residue - filterable (TDS)

NPW [SM 2540 D] Residue - nonfilterable (TSS)

NPW [SM 2540 F] Residue - settleable
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NPW [EPA 160.4] Residue - volatile
NPW [EPA 200.7] Silica - dissolved
NPW [EPA 200.7] Sodium
NPW [EPA 120.1] [SM 2510 B] Specific conductance
NPW [EPA 300.0] [SM 4110 B] Sulfate
NPW [SM 4500-S D] Sulfides
NPW [SM 5540 C] Surfactants
NPW [EPA 180.1] [SM 2130 B] Turbidity
NPW [SM 4500-CI G] Chlorine
NPW [SM 4500-CI G] Chlorine
NPW [SM 4500-0 C] Oxygen (dissolved)
NPW [SM 4500-0 G] Oxygen (dissolved)
NPW [SM 4500-H B] pH
NPW [SM 4500-S0O3 B] Sulfite - SO3
NPW [SM 2550 B] Temperature
NPW [EPA 200.7] Aluminum
NPW [EPA 200.7] Antimony
NPW [EPA 200.8] Antimony
NPW [EPA 200.7] Arsenic
NPW [EPA 200.8] Arsenic
NPW [EPA 200.7] Barium
NPW [EPA 200.8] Barium
NPW [EPA 200.7] Beryllium
NPW [EPA 200.8] Beryllium
NPW [EPA 200.7] Cadmium
NPW [EPA 200.8] Cadmium

SM 3500-Cr D (18/19th ed)] [SM .
NPW gSOO-Cr B (20th(ed)] Jpl Chromium (VI)
NPW [EPA 218.6] [SM 3500-Cr C (20th ed)] Chromium (V1)
NPW [EPA 200.7] Chromium
NPW [EPA 200.8] Chromium
NPW [EPA 200.7] Cobalt
NPW [EPA 200.7] Copper
NPW [EPA 200.8] Copper
NPW [EPA 200.7] Iron
NPW [SM 3500 Fe B (SM 20)] Iron
NPW [SM 3500-Fe B (20th ed)] Iron, Ferrous
NPW [EPA 200.7] Lead
NPW [EPA 200.8] Lead
NPW [EPA 200.7] Manganese
NPW [EPA 200.8] Manganese
NPW [EPA 245.1] Mercury
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW

NPW

NPW

NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW

NPW
NPW

Approved Method

[EPA 1631E]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.7]

[EPA 200.8]

[EPA 200.7]

[EPA 200.8]

[EPA 602] [USER DEFINED SM
6200C 20th ED]

[EPA 602] [USER DEFINED SM
6200C 20th ED]

[EPA 602] [USER DEFINED SM
6200C 20th ED]

[EPA 602] [USER DEFINED SM
6200C 20th ED]

[EPA 602] [USER DEFINED SM
6200C 20th ED]

[EPA 602] [USER DEFINED SM
6200C 20th ED]

[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 C]

[EPA 608] [SM 6630 C]

[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [USER DEFINED SM
6630C ]

[EPA 608] [USER DEFINED SM
6630C ]

[EPA 608]

[EPA 608]
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Parameter Description
Mercury
Molybdenum
Molybdenum
Nickel
Nickel
Selenium
Selenium
Silver

Silver
Thallium
Thallium

Tin

Tin

Titanium
Vanadium
Vanadium
Zinc

Zinc

Benzene

Ethylbenzene

Methyl tert-butyl ether
Tert-butyl alcohol
Toluene

Xylenes (total)

Aldrin

Alpha BHC

Beta BHC

Delta BHC

Lindane (gamma BHC)
Chlordane

Chlordane (alpha)

Chlordane (gamma)

Chloroneb
Chlorothalonil
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW

NPW
NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Approved Method

[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 C]

[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [USER DEFINED SM
6630C ]

[EPA 608] [USER DEFINED SM
6630C ]

[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [USER DEFINED SM
6630C ]

[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608] [SM 6630 B ] [SM 6630 C]
[EPA 608]

[EPA 608]

[EPA 608]

[EPA 608]

[EPA 608]

[EPA 608]

[EPA 608]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 610] [SM 6440 B]

[EPA 624] [SM 6200 B]
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Parameter Description
DDD (4,4"-)

DDE (4,4"-)

DDT (4,4"-)

Dieldrin

Endosulfan |
Endosulfan 11
Endosulfan sulfate
Endrin

Endrin aldehyde

Endrin ketone

Heptachlor
Heptachlor epoxide

Hexachlorobenzene

Methoxychlor
Toxaphene

PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Allyl chloride
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Matrix
NPW

NPW

NPW
NPW

NPW

NPW
NPW

NPW
NPW
NPW

NPW

NPW

NPW
NPW

NPW

NPW

NPW

NPW

NPW

NPW

NPW

NPW
NPW
NPW
NPW

NPW

NPW
NPW

Approved Method

[EPA 624]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]
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Parameter Description
Amyl alcohol (n-)

Acetone

Acrolein
Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane

Bromodichloromethane
Bromoethane

Bromoform
Bromomethane

Butanone (2-)

Butadiene (2-chloro-1,3-)
Butyl benzene (n-)

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform

Chloromethane

Chlorotoluene (2-)
Chlorotoluene (4-)
Cyclohexanone
Dibromo-3-chloropropane (1,2-)

Dibromochloromethane

Dibromoethane (1,2-) (EDB)

Dibromomethane
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Matrix
NPW

NPW

NPW

NPW
NPW
NPW

NPW

NPW

NPW

NPW

NPW

NPW

NPW
NPW
NPW
NPW

NPW

NPW

NPW

NPW

NPW

NPW

NPW

NPW
NPW

Approved Method

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [SM 6200 B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 624] [USER DEFINED SM 6200
B]

[EPA 6241 [USER DEFINED SM 6200
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Parameter Description
Dichloro-2-butene (cis-1,4-)

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)

Dichlorobenzene (1,4-)
Dichloro-2-butene (trans-1,4-)

Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (cis-1,2-)
Dichloroethene (trans-1,2-)

Dichloropropane (1,2-)

Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Diethyl ether (Ethyl ether)

Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)

Ethyl acetate

Ethylbenzene

Hexane (n-)

Isopropanol

Methylene chloride (Dichloromethane)

Methy| tert-butyl ether
Methyl isobutyl ketone
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B]
NPW [BE]PA 624] [USER DEFINED SM 6200 Tert-butyl alcohol
NPW [BE]PA 624] [USER DEFINED SM 6200 Tetrahydrofuran
NPW [BE]PA 624] [USER DEFINED SM 6200 Styrene
NPW [BE]PA 624] [USER DEFINED SM 6200 Tetrachloroethane (1,1,2,2-)
NPW [EPA 624] [SM 6200 B] Tetrachloroethane (1,1,1,2-)
NPW I[3E]PA 624] [USER DEFINED SM 6200 Tetrachloroethene
NPW [BE]PA 624] [USER DEFINED SM 6200 Toluene
NPW [BE]PA 624] [USER DEFINED SM 6200 Trichloroethane (1,1,1-)
NPW [BE]PA 624] [USER DEFINED SM 6200 Trichloroethane (1,1,2-)
NPW [BE]PA 624] [USER DEFINED SM 6200 Trichloroethene
NPW I[3E]PA 624] [USER DEFINED SM 6200 Trichlorofluoromethane
NPW [BE]PA 624] [USER DEFINED SM 6200 Trichloro (1,1,2-) trifluoroethane (1,2,2-)
NPW [BE]PA 624] [USER DEFINED SM 6200 Vinyl acetate
NPW [BE]PA 624] [USER DEFINED SM 6200 Vinyl chloride
NPW [BE]PA 624] [USER DEFINED SM 6200 Xylenes (total)
NPW [EPA 624] [SM 6200 B] Xylene (m-)
NPW [BE]PA 624] [USER DEFINED SM 6200 Xylene (0-)
NPW [EPA 624] [SM 6200 B] Xylene (p-)
NPW [BE]PA 624] [USER DEFINED SM 6200 Acetonitrile
NPW [EPA 624] Cyclohexane
NPW I[?,E]PA 624] [USER DEFINED SM 6200 Hexanone (2-)
NPW [EPA 624] Methyl acetate
NPW [EPA 624] Methylcyclohexane
NPW [EPA 624] [USER DEFINED SM 6200 Methyl iodide

B]
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NPW [EPA 624] [SM 6200 B] Ethyl-tert-butyl Ether [ETBE]
NPW [EPA 624] [SM 6200 B] Diisopropyl Ether [DIPE]
NPW [EPA 624] [SM 6200 B] Dioxane (1,4-)

NPW [EPA 624] Butanol (1-)

NPW [EPA 624] [SM 6200 B] Ethanol

NPW [EPA 624] [SM 6200 B] Ethyl methacrylate

NPW [EPA 624] [SM 6200 B] Hexachlorobutadiene (1,3-)
NPW [EPA 624] [SM 6200 B] Iso-butyl alcohol

NPW [EPA 624] [SM 6200 B] Isopropylbenzene

NPW [EPA 624] [SM 6200 B] Isopropyltoluene (4-)

NPW [EPA 624] [SM 6200 B] Methacrylonitrile

NPW [EPA 624] [SM 6200 B] Methyl methacrylate

NPW [EPA 624] [SM 6200 B] Naphthalene

NPW [EPA 624] Octane (-n)

NPW [EPA 624] Nitropropane (2-)

NPW [EPA 624] [SM 6200 B] Propionitrile

NPW [EPA 624] [SM 6200 B] Pentachloroethane

NPW [EPA 624] [SM 6200 B] Propylbenzene (n-)

NPW [EPA 624] [SM 6200 B] Sec-butylbenzene

NPW [EPA 624] [SM 6200 B] tert-Amylmethyl ether [TAME]
NPW [EPA 624] [SM 6200 B] Tert-butylbenzene

NPW [EPA 624] [SM 6200 B] Trichlorobenzene (1,2,3-)
NPW [EPA 624] [SM 6200 B] Trichlorobenzene (1,2,4-)
NPW [EPA 624] [SM 6200 B] Trichloropropane (1,2,3-)
NPW [EPA 624] [SM 6200 B] Trimethylbenzene (1,2,3-)
NPW [EPA 624] [SM 6200 B] Trimethylbenzene (1,2,4-)
NPW [EPA 624] [SM 6200 B] Trimethylbenzene (1,3,5-)
NPW [EPA 625] [SM 6410 B] Acenaphthene

NPW [EPA 625] [SM 6410 B] Acenaphthylene

NPW [EPA 625] [SM 6410 B] Anthracene

NPW [EPA 625] [SM 6410 B] Benzo(a)anthracene

NPW [EPA 625] [SM 6410 B] Benzo(b)fluoranthene

NPW [EPA 625] [SM 6410 B] Benzo(k)fluoranthene

NPW [EPA 625] [SM 6410 B] Benzo(a)pyrene

NPW [EPA 625] [SM 6410 B] Benzo(ghi)perylene

NPW [EPA 625] [SM 6410 B] Butyl benzyl phthalate

NPW [EPA 625] [SM 6410 B] Bis (2-chloroethyl) ether
NPW [EPA 625] [SM 6410 B] Bis (2-chloroethoxy) methane
NPW [EPA 625] [SM 6410 B] Bis (2-ethylhexyl) phthalate
NPW [EPA 625] [SM 6410 B] Bis (2-chloroisopropyl) ether
NPW [EPA 625] [SM 6410 B] Bromophenyl-phenyl ether (4-)
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NPW [EPA 625] [SM 6410 B] Biphenylamine (4-)

NPW [EPA 625] [SM 6410 B] Chloronaphthalene (2-)
NPW [EPA 625] [SM 6410 B] Chlorophenyl-phenyl ether (4-)
NPW [EPA 625] [SM 6410 B] Chrysene

NPW [EPA 625] [SM 6410 B] Chloronaphthalene (1-)
NPW [EPA 625] [SM 6410 B] Dibenzo(a,h)anthracene
NPW [EPA 625] Dibenzofuran

NPW [EPA 625] [SM 6410 B] Di-n-butyl phthalate

NPW [EPA 625] [SM 6410 B] Dichlorobenzidine (3,3"-)
NPW [EPA 625] [SM 6410 B] Diethyl phthalate

NPW [EPA 625] [SM 6410 B] Dimethyl phthalate

NPW [EPA 625] [SM 6410 B] Dinitrotoluene (2,4-)

NPW [EPA 625] [SM 6410 B] Dinitrotoluene (2,6-)

NPW [EPA 625] [SM 6410 B] Di-n-octyl phthalate

NPW [EPA 625] [SM 6410 B] Famphur

NPW [EPA 625] [SM 6410 B] Fluoranthene

NPW [EPA 625] [SM 6410 B] Fluorene

NPW [EPA 625] [SM 6410 B] Hexachlorobenzene

NPW [EPA 625] [SM 6410 B] Hexachlorobutadiene (1,3-)
NPW [EPA 625] [SM 6410 B] Hexachloroethane

NPW [EPA 625] [SM 6410 B] Hexachlorophene

NPW [EPA 625] [SM 6410 B] Hexachloropropene

NPW [EPA 625] [SM 6410 B] Indeno(1,2,3-cd)pyrene
NPW [EPA 625] [SM 6410B] Isophorone

NPW [EPA 625] [SM 6410 B] Kepone

NPW [EPA 625] Methylnaphthalene (2-)
NPW [EPA 625] [SM 6410 B] Naphthalene

NPW [EPA 625] [SM 6410 B] Napththylamine (1-)

NPW [EPA 625] [SM 6410 B] Napththylamine (2-)

NPW [EPA 625] Chloroaniline (4-)

NPW [EPA 625] Nitroaniline (2-)

NPW [EPA 625] Nitroaniline (3-)

NPW [EPA 625] Nitroaniline (4-)

NPW [EPA 625] [SM 6410 B] Nitrobenzene

NPW [EPA 625] [SM 6410 B] N-Nitroso-di-n-propylamine
NPW [EPA 625] [SM 6410 B] Phenanthrene

NPW [EPA 625] [SM 6410 B] Pyrene

NPW [EPA 625] Pentachlorobenzene

NPW [EPA 625] Tetrachlorobenzene (1,2,4,5-)
NPW [EPA 625] [SM 6410 B] Trichlorobenzene (1,2,4-)
NPW [EPA 625] [SM 6410 B] Methyl phenol (4-chloro-3-)
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NPW [EPA 625] [SM 6410 B] Chlorophenol (2-)

NPW [EPA 625] [SM 6410 B] Dichlorophenol (2,4-)
NPW [EPA 625] [SM 6410 B] Dimethylphenol (2,4-)
NPW [EPA 625] [SM 6410 B] Dinitrophenol (2,4-)
NPW [EPA 625] [SM 6410 B] Dinitrophenol (2-methyl-4,6-)
NPW [EPA 625] [SM 6410 B] Nitrophenol (2-)

NPW [EPA 625] [SM 6410 B] Nitrophenol (4-)

NPW [EPA 625] [SM 6410 B] Pentachlorophenol

NPW [EPA 625] [SM 6410 B] Phenol

NPW [EPA 625] Trichlorophenol (2,4,5-)
NPW [EPA 625] [SM 6410 B] Trichlorophenol (2,4,6-)
NPW [EPA 625] [SM 6410 B] Benzoic acid

NPW [SM 6410 B] [EPA 625] Methylphenol (4-)

NPW [EPA 625] [SM 6410 B] Acetophenone

NPW [EPA 625] [SM 6410 B] Alpha - terpineol

NPW [EPA 625] [SM 6410 B] Aniline

NPW [EPA 625] [SM 6410 B] Benzidine

NPW [EPA 625] [SM 6410 B] Carbazole

NPW [EPA 625] [SM 6410 B] Dichloroaniline (2,3-)
NPW [EPA 625] Diphenylhydrazine (1,2-)
NPW [EPA 625] [SM 6410 B] Methylphenol (2-)

NPW [EPA 625] [SM 6410 B] Decane (n-)

NPW [EPA 625] [SM 6410 B] Hexachlorocyclopentadiene
NPW [EPA 625] N-Nitroso-di-n-butylamine
NPW [EPA 625] N-Nitrosodiethylamine
NPW [EPA 625] [SM 6410 B] N-Nitrosodimethylamine
NPW [EPA 625] [SM 6410 B] N-Nitrosodiphenylamine
NPW [EPA 625] N-Nitrosopyrrolidine
NPW [EPA 625] [SM 6410 B] Octadecane (n-)

NPW [EPA 625] [SM 6410 B] Pentachloroethane

NPW [EPA 625] [SM 6410 B] Pyridine

NPW [EPA 625] [SM 6410 B] Napthoquinone (1,4-)
NPW [EPA 507] Alachlor

NPW [USER DEFINED EPA 1657] Azinphos methyl

NPW [EPA 1657 or 622] Bolstar

NPW [EPA 1657, 508, or 622] Chloropyrifos

NPW [EPA 622] [EPA 1657] Coumaphos

NPW [SM 6640 B] D (2,4-)

NPW [EPA 515.5,515.2, 615, 1658 or 555] DB (2,4-)

NPW [SM 6640B] Dalapon

NPW [EPA 1658] Dalapon
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NPW [1%2,% 622] [USER DEFINED EPA Demeton (o-)
NPW [1%2% 622] [USER DEFINED EPA Demeton (s-)
NPW [USER DEFINED EPA 1657] Diazinon
EPA 615] [USER DEFINED SM .
NPW ES64OB 18}1[9th ED] Dicamba
NPW [EPA 1658] Dichlorprop
NPW [EPA 1657, 507, or 622] Dichlorvos
NPW [EPA 622] [EPA 1657] Dimethoate
EPA 515.5, 515.2, 1658, or 615 .
NPW EUSER DEFINED SM 66408B] : Dinoseb
NPW [USER DEFINED EPA 1657] Disulfoton
NPW [EPA 1657] EPN
NPW [EPA 507, 1657 or 622] Ethoprop
NPW [SM 6630 C] Etridiazole
NPW [EPA 1657 or 622] Fensulfothion
NPW [EPA 1657 or 622] Fenthion
NPW [USER DEFINED EPA 1657] Malathion
NPW [EPA 555, 1658, or 615] MCPA
NPW [EPA 555, 1658, or 615] MCPP
NPW [EPA 507, 1657, or 622] Merphos
NPW [EPA 507] Metribuzin
NPW [EPA 507, 1657, or 622] Mevinphos
NPW [EPA 1657 or 632] Naled
NPW [EPA 1657 or 614] [EPA 622] Parathion
NPW [1%2'76‘] 622] [USER DEFINED EPA Parathion methyl
NPW [EPA 1657 or 622] Phorate
NPW [EPA 1657] Ronnel
NPW [EPA 622] [EPA 1657] Stirofos
NPW [EPA 622] [EPA 1657] Sulfotepp
NPW [SM 6640 B] T(2,4,5-)
NPW [EPA 622] [EPA 1657] TEPP
NPW [SM 6640 B] TP (2,4,5-) (Silvex)
NPW [EPA 622] [EPA 1657] Tokuthion [Protothiofos]
NPW [EPA 1657] Trichloronate
NPW [SM 6630 B] Trifluralin
NPW [EPA 2002.0] Toxicity - acute, FW organism
NPW [EPA 2000.0] Toxicity - acute, FW organism
NPW [EPA 1000.0] Toxicity - chronic, FW organism
NPW [EPA 1002.0] Toxicity - chronic, FW organism
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NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SM 9222D + EPA 625/R-92/013
Appendix F]

[SM 9260D + EPA 625/R-92/013
Appendix F]

[SW-846 1010A] [SW-846 1010]
[USER DEFINED ASTM D93]
[SW-846 9040B] [SW-846 9040C]
[SW-846 1110] [SW-846 1110A]
[SW-846 1311]

[SW-846 1311]

[SW-846 1311]

[SW-846 1310B] [SW-846 1310A]
[SW-846 1312]

[SW-846 1320]

[SW-846 9040B] [SW-846 9040C]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 7196A]

[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 7470A]

[SW-846 6010C] [SW-846 6010B]
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Fecal coliform
Salmonella sp. Bacteria

Ignitability

Corrosivity - pH waste, >20% water
Corrosivity toward steel
Volatile organics
Semivolatile organics
Metals

Metals - organics
Metals - organics
Metals - organics

pH

Aluminum

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Boron

Cadmium

Cadmium

Calcium

Chromium
Chromium
Chromium (VI)
Cobalt

Copper

Copper

Iron

Lead

Lead

Lithium

Magnesium
Manganese
Manganese

Mercury - liquid waste
Molybdenum
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NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6010B] [SW-846 6010C]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020] [SW-846 6020A]
[SW-846 6010B] [SW-846 6010C]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 6010C] [SW-846 6010B]
[SW-846 6020A] [SW-846 6020]
[SW-846 8011]

[SW-846 8011]

[SW-846 8015D] [SW-846 8015B]
[SW-846 8015D] [SW-846 8015B]
[USER DEFINED MA-DEP-VPH, WI
GRO, NW TPH Gx] [SW-846 8015D]
[SW-846 8015B]

[USER DEFINED MA-DEP-EPH, TN-
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Molybdenum

Nickel

Nickel

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Strontium

Thallium

Thallium

Tin

Tin

Titanium

Vanadium

Vanadium

Zinc

Zinc

Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)
Methyl alcohol (Methanol)
Ethyl alcohol

Gasoline range organic

EPH, W1 DRO, NW TPH Dx] [SW-846 Diesel range organic

8015D] [SW-846 8015B]

[OTHER FL - PRO] [USER DEFINED
TX 1005, TX 1006, CT ETPH, NW
TPH ID]

[OTHER IA - OA-1]

[OTHER IA - OA-2]

[USER DEFINED CA LUFT - diesel]
[OTHER NJ-OQA-QAM-025, Rev. 7]
[SW-846 8021B]

[SW-846 8021B]

[SW-846 8021B]

[SW-846 8021B]

[SW-846 8021B]

[SW-846 8021B]

Petroleum Organics

Petroleum Organics
Petroleum Organics
Petroleum Organics
Petroleum Organics
Benzene
Ethylbenzene
Toluene

Xylene (0-)

Xylene (m-)
Xylene (p-)
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NPW, SCM [SW-846 8021B] Xylenes (total)

NPW, SCM [SW-846 8021B] Methyl tert-butyl ether
NPW, SCM [SW-846 8081B] [SW-846 8081A] Alachlor

NPW, SCM [SW-846 8081B] [SW-846 8081A] Aldrin

NPW, SCM [SW-846 8081B] [SW-846 8081A] Alpha BHC

NPW, SCM [SW-846 8081B] [SW-846 8081A] Beta BHC

NPW, SCM [SW-846 8081B] [SW-846 8081A] Delta BHC

NPW, SCM [SW-846 8081B] [SW-846 8081A] Lindane (gamma BHC)
NPW, SCM [SW-846 8081B] [SW-846 8081A] Chlordane (technical)
NPW, SCM [SW-846 8081B] [SW-846 8081A] Chlordane (alpha)
NPW, SCM [SW-846 8081B] [SW-846 8081A] Chlordane (gamma)
NPW, SCM [SW-846 8081B] [SW-846 8081A] Chloroneb

NPW, SCM [SW-846 8081B] [SW-846 8081A] Chlorothalonil

NPW, SCM [SW-846 8081B] [SW-846 8081A] DDD (4,4-)

NPW, SCM [SW-846 8081B] [SW-846 8081A] DDE (4,4"-)

NPW, SCM [SW-846 8081B] [SW-846 8081A] DDT (4,4-)

NPW, SCM [SW-846 8081B] [SW-846 8081A] Dieldrin

NPW, SCM [SW-846 8081B] [SW-846 8081A] Endosulfan |

NPW, SCM [SW-846 8081B] [SW-846 8081A] Endosulfan 11

NPW, SCM [SW-846 8081B] [SW-846 8081A] Endosulfan sulfate
NPW, SCM [SW-846 8081B] [SW-846 8081A] Endrin

NPW, SCM [SW-846 8081B] [SW-846 8081A] Endrin aldehyde
NPW, SCM [SW-846 8081B] [SW-846 8081A] Endrin ketone

NPW, SCM [SW-846 8081B] [SW-846 8081A] Etridiazole

NPW, SCM [SW-846 8081B] [SW-846 8081A] Heptachlor

NPW, SCM [SW-846 8081B] [SW-846 8081A] Heptachlor epoxide
NPW, SCM [SW-846 8081B] [SW-846 8081A] Hexachlorobenzene
NPW, SCM [SW-846 8081B] [SW-846 8081A] Hexachlorocyclopentadiene
NPW, SCM [SW-846 8081B] [SW-846 8081A] Methoxychlor

NPW, SCM [SW-846 8081B] [SW-846 8081A] Permethrin

NPW, SCM [SW-846 8081B] [SW-846 8081A] Propachlor

NPW, SCM [SW-846 8081B] [SW-846 8081A] Toxaphene

NPW, SCM [SW-846 8081B] [SW-846 8081A] Trifluralin

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1016

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1221

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1232

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1242

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1248

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1254

NPW, SCM [SW-846 8082A] [SW-846 8082] PCB 1260

NPW, SCM [SW-846 8141B] [SW-846 8141A] Azinphos methyl
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NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8141B] [SW-846 8141A]
[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8151A]

[SW-846 8310]

[SW-846 8310]

[SW-846 8310]

[SW-846 8310]

[SW-846 8310]

Section 3.0, Ver. 9.0
Date: April 15, 2011
Page: 30 of 41

Parameter Description
Bolstar
Chloropyrifos
Coumaphos
Demeton (0-)
Demeton (s-)
Diazinon
Dichlorvos
Dimethoate
Disulfoton

EPN

Ethoprop
Fensulfothion
Fenthion
Malathion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
Phorate

Ronnel

Stirofos
Sulfotepp

TEPP

Tokuthion [Protothiofos]
Trichloronate
Dalapon
Dicamba
Dichlorprop
Dinoseb

D (2,4-)

DB (2,4-)

T (2,4,5-)

TP (2,4,5-) (Silvex)
MCPA

MCPP
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene



ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

Section 3.0, Ver. 9.0
Date: April 15, 2011
Page: 31 of 41

The information listed is subject to change.
Always check with the laboratory for the most updated information.

Matrix Approved Method Parameter Description

NPW, SCM [SW-846 8310] Benzo(b)fluoranthene

NPW, SCM [SW-846 8310] Benzo(ghi)perylene

NPW, SCM [SW-846 8310] Benzo(Kk)fluoranthene

NPW, SCM [SW-846 8310] Chrysene

NPW, SCM [SW-846 8310] Dibenzo(a,h)anthracene

NPW, SCM [SW-846 8310] Fluoranthene

NPW, SCM [SW-846 8310] Fluorene

NPW, SCM [SW-846 8310] Indeno(1,2,3-cd)pyrene

NPW, SCM [SW-846 8310] Naphthalene

NPW, SCM [SW-846 8310] Phenanthrene

NPW, SCM [SW-846 8310] Pyrene

NPW, SCM [SW-846 8330A] [SW-846 8330] HMX

NPW, SCM [SW-846 8330A] [SW-846 8330] RDX

NPW, SCM [SW-846 8330A] [SW-846 8330] Trinitrobenzene (1,3,5-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Dinitrobenzene (1,3-)

NPW, SCM [SW-846 8330A] [SW-846 8330] PETN

NPW, SCM [SW-846 8330A] [SW-846 8330] Tetryl

NPW, SCM [SW-846 8330A] [SW-846 8330] Nitrobenzene

NPW, SCM [SW-846 8330A] [SW-846 8330] Trinitrotoluene (2,4,6-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Dinitrotoluene (4-amino-2,6-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Dinitrotoluene (2-amino-4,6-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Dinitrotoluene (2,4-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Dinitrotoluene (2,6-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Nitrotoluene (2-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Nitrotoluene (3-)

NPW, SCM [SW-846 8330A] [SW-846 8330] Nitrotoluene (4-)

NPW, SCM [SW-846 8330] [SW-846 8330A] Nitroglycerine
SW-846 8260C] [SW-846 8260B

NPW, SCM EUSER DEFINE]D[ LUFT] I Benzene

NPW, SCM [SW-846 8260C] [SW-846 8260B] Bromobenzene

NPW, SCM [SW-846 8260C] [SW-846 8260B] Butyl benzene (n-)

NPW, SCM [SW-846 8260C] [SW-846 8260B] Sec-butylbenzene

NPW, SCM [SW-846 8260C] [SW-846 8260B] Tert-butylbenzene

NPW, SCM [SW-846 8260C] [SW-846 8260B] Chlorobenzene

NPW, SCM [SW-846 8260C] [SW-846 8260B] Chlorotoluene (2-)

NPW, SCM [SW-846 8260C] [SW-846 8260B] Chlorotoluene (4-)

NPW, SCM [SW-846 8260C] [SW-846 8260B] Dichlorobenzene (1,2-)

NPW, SCM [SW-846 8260C] [SW-846 8260B] Dichlorobenzene (1,3-)

NPW, SCM [SW-846 8260C] [SW-846 8260B] Dichlorobenzene (1,4-)
SW-846 8260C] [SW-846 8260B

NPW, SCM EUSER DEFINE]D[ LUFT] ] Ethylbenzene

NPW, SCM [SW-846 8260C] [SW-846 8260B] Isopropylbenzene
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Matrix
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED LUFT]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED LUFT]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED LUFT]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED LUFT]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED LUFT]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
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Propylbenzene (n-)

Toluene

Isopropyltoluene (4-)

Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Trimethylbenzene (1,2,3-)

Xylenes (total)
Xylene (m-)
Xylene (0-)

Xylene (p-)

tert-Amylmethyl ether [TAME]
Allyl chloride
Bromochloromethane
Bromodichloromethane
Bromoethane

Bromoform

Bromomethane

Cyclohexane
Cyclohexanone

Butadiene (2-chloro-1,3-)
Dichloro-2-butene (cis-1,4-)
Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform

Chloromethane

Diethyl ether (Ethyl ether)
Dichloropropene (trans-1,3-)
Dibromochloromethane
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
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Matrix

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED SW846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
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Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Dichloropropene (cis-1,3-)
Dichloro-2-butene (trans-1,4-)
Diisopropyl Ether [DIPE]
Butanol (1-)

Ethanol

Methylene chloride (Dichloromethane)
Nitropropane (2-)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Tetrahydrofuran
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Trichloropropane (1,2,3-)
Vinyl acetate

Vinyl chloride

Acetone

Carbon disulfide

Butanol (3,3-Dimethyl-1-)
Butanone (2-)

Butyl formate (t-)
Ethyl-tert-butyl Ether [ETBE]
Ethyl acetate

Ethyl methacrylate
Hexanone (2-)
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl acetate

Methyl iodide

Iso-butyl alcohol
Isopropanol
N-Nitroso-di-n-butylamine
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Matrix

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[USER DEFINED LUFT]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260C] [SW-846 8260B]
[SW-846 8260B]

[SW-846 8260C] [SW-846 8260B]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]

Section 3.0, Ver. 9.0
Date: April 15, 2011
Page: 34 of 41

Parameter Description
Pentachloroethane
Pentanone (4-methyl-2-)
Pentanol (2-Methyl-2-)
Propionitrile

Methyl tert-butyl ether

Amyl alcohol (t-)
Tert-butyl alcohol
Acetonitrile

Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachloroethane
Methylcyclohexane
Naphthalene

Octane (-n)

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Trimethylpentane (2,2,4-)
Dioxane (1,4-)
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite

Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Chloronaphthalene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenz(a,j)acridine
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Dichlorophenol (2,6-)
Dimethoate
Dimethylaminoazobenzene
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Matrix

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270C]

[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]

[SW-846 8270D] [SW-846 8270C]

[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]

[SW-846 8270D] [SW-846 8270C]

[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
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Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton

Famphur

Hexachlorophene

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

Methanesulfonate (Ethyl-)
Methanesulfonate (Methyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthogquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
Nitrodiphenylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
Parathion

Parathion methyl
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-
Dimethyl)

Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]
Picoline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole

Sulfotepp
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
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NPW, SCM [SW-846 8270D] [SW-846 8270C] Tetrachlorobenzene (1,2,4,5-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Tetrachlorophenol (2,3,4,6-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Toluidine (2-) (2-Methylaniline)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Toluidine (5-Nitro-2-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Trinitrobenzene (1,3,5-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] N-Nitrosodiethylamine

NPW, SCM [SW-846 8270D] [SW-846 8270C] N-Nitrosodimethylamine
NPW, SCM [SW-846 8270D] [SW-846 8270C] N-Nitroso-di-n-propylamine
NPW, SCM [SW-846 8270D] [SW-846 8270C] N-Nitrosodiphenylamine
NPW, SCM [SW-846 8270D] [SW-846 8270C] N-Nitrosomethylethylamine
NPW, SCM [SW-846 8270D] [SW-846 8270C] N-Nitrosopyrrolidine

NPW, SCM [SW-846 8270D] [SW-846 8270C] Diphenylamine

NPW, SCM [SW-846 8270D] [SW-846 8270C] Carbazole

NPW, SCM [SW-846 8270D] [SW-846 8270C] Benzidine

NPW, SCM [SW-846 8270D] [SW-846 8270C] Dichlorobenzidine (3,3"-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Diphenylhydrazine (1,2-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Aniline

NPW, SCM [SW-846 8270D] [SW-846 8270C] Chloraniline (4-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Nitroaniline (2-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Nitroaniline (3-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Nitroaniline (4-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Chloronaphthalene (2-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Hexachlorobenzene

NPW, SCM [SW-846 8270D] [SW-846 8270C] Hexachlorobutadiene (1,3-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Hexachlorocyclopentadiene
NPW, SCM [SW-846 8270D] [SW-846 8270C] Hexachloroethane

NPW, SCM [SW-846 8270D] [SW-846 8270C] Hexachloropropene

NPW, SCM [SW-846 8270D] [SW-846 8270C] Trichlorobenzene (1,2,4-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Bis (2-chloroethoxy) methane
NPW, SCM [SW-846 8270D] [SW-846 8270C] Bis (2-chloroethyl) ether
NPW, SCM [SW-846 8270D] [SW-846 8270C] Bis (2-chloroisopropyl) ether
NPW, SCM [SW-846 8270D] [SW-846 8270C] Chlorophenyl-phenyl ether (4-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Bromophenyl-pheny! ether (4-)
NPW, SCM [SW-846 8270D] [SW-846 8270C] Dinitrotoluene (2,4-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Dinitrotoluene (2,6-)

NPW, SCM [SW-846 8270D] [SW-846 8270C] Isophorone

NPW, SCM [SW-846 8270D] [SW-846 8270C] Nitrobenzene

NPW, SCM [SW-846 8270D] [SW-846 8270C] Butyl benzyl phthalate

NPW, SCM [SW-846 8270D] [SW-846 8270C] Bis (2-ethylhexyl) phthalate
NPW, SCM [SW-846 8270D] [SW-846 8270C] Diethyl phthalate

NPW, SCM [SW-846 8270D] [SW-846 8270C] Dimethyl phthalate
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Matrix

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

Approved Method

[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D]

[SW-846 8270D]
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Parameter Description
Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene
Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(Kk)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Methylnaphthalene (2-)
Naphthalene
Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenol (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenol (2-)
Nitrophenol (4-)
Pentachlorophenol
Phenol

Trichlorophenol (2,4,5-)
Trichlorophenol (2,4,6-)
Dibenzofuran
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Benzoic acid

Benzyl alcohol

Decane (n-)
Octadecane (n-)
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Matrix

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM

NPW, SCM
NPW, SCM

NPW, SCM

NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
NPW, SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Approved Method

[USER DEFINED CA LUFT - diesel]

[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 8270D] [SW-846 8270C]
[SW-846 9010C] [USER DEFINED
9010B]

[SW-846 9010C] [USER DEFINED
9010B]

[SW-846 9012B] [USER DEFINED
9012A]

[SW-846 9030B]

[SW-846 9034]

[SW-846 9056] [SW-846 9056A]
[SW-846 9040C]

[SW-846 9060A] [SW-846 9060]
[SW-846 9056] [SW-846 9056A]
[SW-846 9056] [SW-846 9056A]
[SW-846 9056] [SW-846 9056A]
[SW-846 9056] [SW-846 9056A]
[SW-846 9056] [SW-846 9056A]
[EPA 300.0]

[SW-846 8330]

[SM 2540 G]

[SW-846 1030]

[SW-846 3031]

[SW-846 3040A]

[SW-846 3050B]

[SW-846 3051A] [SW-846 3051]
[SW-846 3052]

[SW-846 3060A]

[SW-846 7471B] [SW-846 7471A]
[SW-846 3540C]

[SW-846 3550C] [SW-846 35508B]
[SW-846 3546]

[SW-846 3580A]

[SW-846 3585]

[SW-846 5035A] [SW-846 5035L ]
[SW-846 5035A] [SW-846 5035H]
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Parameter Description
Petroleum Organics
Pyridine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(Kk)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene

Cyanide
Cyanide - amenable to CI2

Cyanide

Sulfides, acid sol. & insol.
Sulfides, acid sol. & insol.
Sulfate

pH - waste, >20% water
Total organic carbon (TOC)
Nitrite

Nitrate

Bromide

Chloride

Fluoride

Guanidine nitrate

Guanidine nitrate

Total, fixed, and volatile solids (SQAR)
Ignitability of solids

Metals

Metals

Metals

Metals

Metals

Metals

Mercury - solid waste
Semivolatile organics
Semivolatile organics
Semivolatile organics
Organics

Organics

Volatile organics - low conc.
Volatile organics - high conc.
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Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM

SCM

SCM
SCM
SCM
SCM
SCM
SCM

SCM
SCM

Approved Method

[SW-846 3610B]

[SW-846 3611B]

[SW-846 3620C] [SW-846 3620B]
[SW-846 3630C]

[SW-846 3660B]

[SW-846 3665A]

[SW-846 8440]

[SW-846 9013] [USER DEFINED
9013A]

[SW-846 9023]

[SW-846 9045D] [SW-846 9045C]
[SW-846 9071 B]

[SW-846 9071 B]

[ASTM D5468 and D482]

[ASTM D240]

[SW-846 9095] [USER DEFINED
9095A]
[SW-846 9056] [SW-846 9056A]

Section 3.0, Ver. 9.0
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Parameter Description
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Semivolatile organics
Total rec. petroleum hydrocarbons

Cyanide

Extractable organic halides (EOX)
pH - soil and waste

Oil & grease - sludge-hem

Oil & grease - sludge-hem-npm

% ash

Heat of combustion (BTU)

Free liquid
Orthophosphate
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3.4  ABBREVIATIONS/ACRONYMS

The quality department is responsible for setting up and maintaining a list of
abbreviations used in the quality manual.

ABBREVIATION | DESCRIPTION

A2LA AMERICAN ASSOCIATION FOR LABORATORY ACCREDITATION
AlHA AMERICAN INDUSTRIAL HYGIENE ASSOCIATION

BLANK See FIELD, TRIP, METHOD, EQUIPMENT

CAL CALIBRATION

CCB CONTINUING CALIBRATION BLANK

ccv CONTINUING CALIBRATION VERIFICATION

CDOC CONTINUING DEMONSTRATION OF CAPABILITY

CcoC CHAIN OF CUSTODY

CA CORRECTIVE ACTION

DQO DATA QUALITY OBJECTIVES

DUP DUPLICATE

EB EQUIPMENT BLANK

FB FIELD BLANK

GC GAS CHROMATOGRAPHY

GCMS GAS CHROMATOGRAPHY MASS SPECTROMETRY

HPLC HIGH PRESSURE LIQUID CHROMATOGRAPHY

IC ION CHROMATOGRAPHY

ICP INDUCTIVELY COUPLED PLASMA

ICPMS INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY
ICS INTERFERENCE CHECK SAMPLE

ICV —See SSCV | INITIAL CALIBRATION VERIFICATION

IDOC INITIAL DEMONSTRATION OF CAPABILITY (SEE ALSO CDOC)
IDL INSTRUMENT DETECTION LIMIT

IS INTERNAL STANDARD

LCS LABORATORY CONTROL SAMPLE (Typically 2"° Source)
LOD LIMIT OF DETECTION

LDR LINEAR DYNAMIC RANGE

MAT MATRIX

MS MATRIX SPIKE

MSD MATRIX SPIKE DUPLICATE

MDL METHOD DETECTION LIMIT

MB METHOD BLANK

NC NEGATIVE CONTROL

NELAP NATIONAL ENVIRONMENTAL LABORATORY ACCREDITATION
% Rec PERCENT RECOVERY
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ABBREVIATION DESCRIPTION

PC POSITIVE CONTROL

PDL PRACTICAL DETECTION LIMIT

PQL PRACTICAL QUANTITATION LIMIT also See Reporting Limit (RL)
PT PROFICIENCY TEST SAMPLE

QUAL QUALIFIER

QA QUALITY ASSURANCE

QAM QUALITY ASSURANCE MANUAL

QAO QUALITY ASSURANCE OFFICER

QC QUALITY CONTROL

RL REPORTING LIMIT

RPD RELATIVE PERCENT DIFFERENCE

RF RESPONSE FACTOR

SSCV SECONDARY SOURCE CALIBRATION VERIFICAION
SOP STANDARD OPERATING PROCEDURE

SRM STANDARD REFERENCE MATERIAL

SURR SURROGATE

uv ULTRAVIOLET

VOC VOLATILE ORGANIC COMPOUND
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4.0 MANAGEMENT REQUIREMENTS

4.1

ORGANIZATION

411

41.2

4.1.3

4.1.4

415

Legal identity

The laboratory is authorized under Title 62 of the Tennessee Code Annotated and
is identified as Environmental Science Corporation (d.b.a. ESC Lab Sciences)
located at 12065 Lebanon Road, Mount Juliet, TN 37122

Organization

The laboratory is a public entity and is structured to provide environmental
support services in compliance with numerous federal, state, and local regulations
as well as to meet the analytical needs of the client.

Facilities Under Management System

The scope of the ESC management system is comprehensive and covers all
technical and supporting work conducted at all facilities at the primary Lebanon
Road location as well as customer support and shipping operations across the US.

Independence

ESC Lab Sciences is an independent analytical facility and therefore remains
uninfluenced by external factors, such as financial or political considerations.

Management Responsibilities and Policies

The assignment of responsibilities, authorities, and interrelationships of the
personnel who manage, perform, or verify work affecting analytical quality is
documented in the job descriptions maintain by the Human Resources
department. Management bears specific responsibility for maintenance of the
Quality System. This includes defining roles and responsibilities of personnel,
approving documents, providing required training, providing a procedure for
confidential reporting of data and ensuring data integrity, along with periodically
reviewing data, procedures, and documentation. Management ensures that audit
findings and corrective actions are completed within required time frames.
Alternates are appointed by management during the absence of the Laboratory
Manager, Technical Director or the Quality Manager. The organizational structure
indicated in this section is designed to minimize the potential for conflicting or
undue stresses that might influence the technical judgment of analytical
personnel. Additionally, it provides adequate management for consistent
supervision of laboratory practices and procedures.
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Operations Management is responsible for defining the minimal level of
education, qualifications, experience, and skills necessary for all analytical
positions in the laboratory and assuring that technical staff has demonstrated
capabilities in their tasks. Training is kept up-to-date by periodic review of
training records and through employee performance reviews.

4.1.5.1 Chief Executive Officer

Peter Schulert, Bachelor of Science in Chemistry, is the laboratory’s Chief
Executive Officer (CEO). He joined ESC in 1987 after the completion of his
service with the United States Naval Submarine Service. In his five years of
nuclear submarine experience in the Navy, Mr. Schulert qualified as an officer.
This qualification included supervision of nuclear reactors and power

plant operations. His vision for automation and client services has been a key
component of ESC’s rise to the top ranks of the industry. Mr. Schulert is
responsible for developing and executing ESC’s strategic plan. Under his
leadership, ESC has become a large single location laboratory, with a
comprehensive national certification program and industry leading data
management tools. In his absence, all operational responsibilities are delegated to
the Chief Financial Officer, Laboratory Director, Director of Technical &
Regulatory Affairs, and the Chief Information Officer.

4.1.5.2 Director of Technical & Requlatory Affairs

Judith R. Morgan, Master of Science in Analytical Chemistry and Registered
Environmental Manager, is the Laboratory Director of Technical & Regulatory
Affairs and serves as the laboratory Quality Assurance Officer (QAO). She has
been serving the environmental industry since 1986 and is a respected expert
witness. The majority of her experience is specific to quality and regulatory
matters; however, she does have previous experience as an analyst in both organic
and inorganic methods. In matters of laboratory QA/QC, she reports directly to
Peter Schulert, CEO, thus making her QAO functions separate from laboratory
operations. Her primary responsibility is the oversight of administrative and
technical operations of the laboratory. She specifies and/or approves all
methodologies used in the laboratory and ensures continued accreditation of the
laboratory. She is responsible for maintaining the laboratory QA manual,
initiating and overseeing audits, activating corrective measures (when necessary),
implementing numerous international quality standards and preparing internal
QA/QC reports. Additionally, she oversees the Technical Specialist group, which
includes personnel who are considered to be experts in one or more facets of the
laboratory. The Technical group maintains specific regulatory information that
impacts quality, client relations, and strategic marketing. Dixie Marlin assumes
responsibility for all QA functions, in the absence of the director.
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4.1.5.3 Laboratory Director

Eric Johnson, B.S. in Chemistry, is the Laboratory Director and is responsible for
the supervision of each laboratory division and the overall compliance of the
laboratory to this Quality Manual. Mr. Johnson provides ESC with necessary
experience for all aspects of sample handling from sample shipping and receiving
through sample disposal. He has been involved in many aspects of environmental
analyses since 1991. He coordinates all production areas and is responsible for
operational scheduling, process specifications, and implementation of quality
standards. He focuses his background and experience on the improvement of
existing systems in order to maximize efficiency and improve quality. He reports
directly to the CEO. In his absence, all operations responsibilities are delegated
to Tom Mellette and then to individual department managers.

4.1.5.4 Quality Control Manager

Dixie Marlin, B.S. in Biology, is the laboratory Quality Control Manager. She
has more than 20 years of combined laboratory experience in research, regulatory,
and production lab environments. This experience has spanned the environmental
lab in both privately owned, university facilities, and Federal Superfund sectors,
with additional experience gained in state regulatory agencies. Her primary
function is to assist production chemists/technicians regarding quality
assurance/control measures, ensure compliance with method requirements and
procedures, and perform audits of internal laboratory functions. Where necessary,
she identifies, develops, and implements improvement of the laboratory
measurement capability to meet the requirements of governing authorities,
department programs, and laboratory clients. She is responsible for the
supervision of the laboratory QC group and technical specialists. Judith Morgan
assumes responsibility for these functions in her absence.

4.1.5.5 Chief Information Officer

Jeff Chandler, B.S. in Computer Science, is the ESC CIO. His responsibilities
include direction of laboratory computer systems, internal and external software
development, database management, records management system and control of
ESC’s laboratory information management system. Prior to joining ESC, Mr.
Chandler served as VP of eCommerce for a large internet retailer for seven years,
preceded by three years in management within a major consulting company. He
has over twenty-three years experience in information technology disciplines,
including project management, software development, hardware infrastructure
planning /deployment, and voice/data analysis. Tom White is responsible for the
department in Mr. Chandler’s absence.
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4.1.6 Management System Effectiveness

Senior management ensures that appropriate communication processes are
established within the laboratory for implementation of the management system
and that communication takes place regarding the effectiveness of the
management system.

Figure 4.1 is the corporate organizational chart, which lists key individuals and
relevant departmental structure.
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Figure 4.1 Corporate Organizational Chart (Subject to change)

Carla Hennesy Judy Morgan, MS, REM Eric Johnson Jeff Chandler Danny Ramsey
Chief Financial Officer VP, Dir. of Technical & Regulatory Affairs VP, Laboratory Director Chief Information Office VP, Director of Sales

Laboratory Department Managers

Eric Johnson

VP, Laboratory Director

Jim Burns Kenny Buckley Christabel Fernandes-Monteiro Kim Johnson Tom Mellette Andy Vann
Inorganic - Metals Manager Manager Manager Manager Manager Supervisor
Organic & Inorganic - Wet Chem Mold Lab Microbiology & Aquatic Tox Technical Service Sample Receiving
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4.2 MANAGEMENT SYSTEM

4.2.1 Management Documentation

422

Management system documentation consists of different levels:

. Documented statements of the quality policy (issued under the authority of
the chief executive officer) and the quality objectives of this manual

. Documented procedures required by all applicable standards that detail the
implementation of requirements and operation guidelines.

o Instructions: details of quality or inspection information and specific
instructions for performance of individual tasks.

. Documents needed by the organization to ensure the effective planning,
operation and management of its processes

o Records required by all applicable standards per the records procedure.

When the term “documented procedure” appears within this quality manual, the
procedure is established, documented, implemented and maintained.

The laboratory maintains its documents in various formats including paper and
various electronic formats.

Quality Management Policy

The management of ESC is committed to maintaining a quality assurance/quality
control program that allows data generated by ESC, or any subcontractors under
ESC's supervision, to meet both required and stated accuracy goals. The most
important aspect of the program is to ensure that all activities whether involving
sampling, analytical, or engineering activities, are congruent with EPA laboratory
practices and regulatory guidelines. Issues relating to the quality program are
reviewed during weekly operations meetings with upper management and in
quarterly management reviews. ESC personnel who have direct responsibility for
overseeing the quality assurance program report to ESC's president.

ESC has a diverse accreditation/certification program, which requires continuous
monitoring of changes and modifications within a variety of state and federal
organizations. The certification program represents greater than 48 separate state
and national certifications. 1SO 17025 is maintained as the minimum foundation to
meet each program requirement. This requires an extreme dedication to the overall
quality system and analytical testing.
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4.2.3 Management Commitment

4.2.4

ESC management is committed to the development and implementation of the
laboratory’s management system as well as compliance with all statutory and
regulatory requirements. These commitments, along with the importance of
meeting client requirements, are continually communicated to all levels within the
laboratory.

Commitment to the QAM and Related Procedures

Data Integrity is the result of the processes that work together to assure the
production of data of known and documented quality.

The ESC Policy Manual requires a strict adherence to ethics and confidentiality.
This policy covers all aspects of the laboratory function from client contact to
sample analysis and analytical reporting, invoicing, and archive. Each staff
member must maintain a professional attitude towards all colleagues, regulators,
auditors, and laboratory clients while continuously striving to improve technical
knowledge and professional competence.

ESC supports individual authority and provides the necessary resources for each
staff member to carry out their duties. Each staff member is responsible for the
identification of departures, from the quality system and/or established analytical
procedures, within their area of concern, and for the initiation of actions to
prevent or minimize such departures. In addition, ESC strives to ensure that its
management and personnel are free from any undue internal and external
commercial, financial, and other pressures and influences that may adversely
affect the quality of their work.

All ESC personnel, including contract and temporary, are required to sign an
“Attestation of Ethics and Confidentiality” at the time of employment and during
annual refresher training. This document clearly identifies inappropriate and
questionable behavior. Violations of this document result in serious
consequences, including prosecution and termination, if necessary. The ESC
Policy Manual addresses this subject in detail. See SOP# 010102, Ethics, Data
Integrity, and Confidentiality.
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4.2.4.1 Quality Manual (QAM)

ESC has established and maintains a quality manual that:

. Defines the structure of the management system.

. Makes reference to the quality policy, the supporting procedures (also
technical) and instructions.

o Defines the roles and responsibilities of technical and quality staff

The management system documentation is communicated to each laboratory staff
member. All employees sign a document, kept in their personnel file, which
states that they have read and understood the Quality Manual, including the
quality policy.

4.2.4.2 Commitment to the QAM and Related Procedures

4.2.5

4.2.6

This Quality Assurance Manual outlines the procedures that have been developed to
implement laboratory policies and to fulfill the laboratory’s commitment to the
client. These procedures are further defined and integrated into ESC's standard
operating procedures. The policies are stated such that this manual serves as a QA
handbook of responsibilities for all laboratory personnel. The manual is reviewed
and approved under the authority of the highest level of laboratory management.
Where the Quality Manual documents laboratory requirements, a separate SOP or
policy is not required. This document is also used as a supplement for project
planning, client reference, and personnel training.

Procedure List
A list of the procedures, the instructions and the quality records, which are
included in the management system, is maintained by the Quality Department and

is available via the ESC intranet.

Management Commitment

4.2.6.1 Programs

The management of ESC is the main support of the quality program. Each
manager is aware of the requirements of each external auditing agency and is
responsible to ensure that their respective departments meet the requirements of
each agency. ESC maintains full compliance and agreement with the following
organizations/regulations: A2LA, ISO 17025, AIHA, EPA, GALP/GLP, NELAP,
and individual states who carry primacy concerning certification and regulation.
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4.3

4.2.6.2 ESC Policy Manual

ESC has policies and procedures, in the ESC Policy Manual, to insure that there is
no employee involvement in any activities that would diminish confidence in their
competence, impartiality, judgment or operational integrity.

All staff members employed by ESC are issued a Company Policy Manual that
covers a wide array of topics and defines the expectations and policies of ESC.
The Manual addresses both corporate and professional conduct, including
confidentiality, professional ethics, and discipline. No deviations from the
company policy are permitted without the approval of the CEO.

4.2.7 Management of System Changes
Top management ensures that the integrity of the management system is

maintained when changes to the management system are planned and
implemented.

DOCUMENT MANAGEMENT

This Section describes procedures for document management, which includes
controlling, distributing, reviewing, and accepting modifications. The purpose of
document management is to ensure that adequate instruction is readily available for
laboratory employees and to preclude the use of invalid and/or obsolete documents.

The laboratory manages three types of documents: 1) controlled, 2) approved, and 3)
obsolete.

A CONTROLLED DOCUMENT is one that is uniquely identified, issued, tracked, and kept
current as part of the quality system. Controlled documents may be internal documents
or external documents.

APPROVED means reviewed, and either signed and dated, or acknowledged in writing or
secure electronic means by the issuing authority(ies).

OBSOLETE DOCUMENTS are documents that have been superseded by more recent versions.
4.3.1 Required Documents

Documents required by the management system, as well as analytical records are
managed per the SOP #010103, Document Control and Distribution Procedure.
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4.3.2 Document Control

The documentation management procedure is established to define the means
needed to:

. Approve documents for adequacy prior to issue

. Review, update and re-approve existing documents as necessary

. Ensure that changes and the current revision status of documents are
identified

. Ensure that relevant versions of applicable documents are available at
points of use

. Ensure that documents remain legible and readily identifiable

. Ensure that documents of external origin are identified and their
distribution managed using the documentation master list

. Prevent the unintended use of obsolete documents and to apply suitable

identification to them if they are retained for any purpose.

4.3.2.1 Document Review and Approval

Documents are reviewed and approved for use by the individual department
managers and QAO, or designee, prior to issue.

Documents are reviewed at least annually or sooner, as deemed necessary to ensure
their contents are suitable, comply with the current quality systems requirements
and accurately describe current operations.

Approved copies of documents are available at all locations where operations are
essential to the effective functions of the laboratory.

4.3.2.2 Document Distribution

Controlled internal documents are uniquely identified with:

1) date of issue
2) revision identification
3) page number

4) total number of pages or a mark to indicate the end of the document
5) the signatures of the issuing authority (i.e. management).

A master list of controlled internal documents is maintained that includes
distribution, location, and revision dates. A master list of controlled external
documents is also maintained that includes title, version or copyright date, and
and location. The controlled document list is maintained by the QA Department
and is continually updated. All invalid or obsolete documents are removed from
circulation and clearly marked to prevent use. Obsolete documents retained for
legal use or historical knowledge preservation are appropriately marked and
retained.
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4.3.3 Changes to Controlled Documents
4.3.3.1 Review and Approval of Changes

Document changes are re-approved by the original approving authority.
4.3.3.2 Identification of New or Altered Text

Where practicable, the altered text or new text in the draft is identified during the
revision or review process to provide for easy identification of the modifications.
Pending changes in each revision are indicated in the ESC SOP/Minor Revision
Form that is attached to the SOP. Historical changes are described in the SOP
Attachment I, Revision History.

4.3.3.3 Procedure for Document Revision

Document revision is controlled under SOP# 010103, Document Control.
Suggested revisions to electronic documents are presented to management for
review and approval. Changes to electronic documents can only be made by the
QADO, or designee. The document management process allows for “minor
revisions” or amendments to documents where changes are not sufficient to cause
a full procedure change. Minor revisions may take the form of handwritten notes
on an approved SOP Minor Revision form. Document changes are approved with
signature and date by management. The modified document is then copied and
distributed, and obsolete documents are removed. Minor revisions to documents
are incorporated into the next full revision as soon as practicable.

4.3.3.4 Changes in Electronic Documents

The QA Manual, SOPs, Safety Plan, and other controlled documents are
maintained electronically on a protected directory. Access rights are restricted to
QA personnel and the IT Director. Electronic copies of current and previous
versions of all controlled documents are maintained on the computer network
system. They are stored with the same security settings as the most recent
version; however previous versions of documents are access controlled to prevent
employee use of outdated material. The documents are archived to tape storage
with regular back up of the entire network system
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4.3.3.5 Standard Operating Procedures

Standard Operating Procedures (SOPs) are written procedures that describe in
detail how to accurately and consistently reproduce laboratory processes or
provide additional direction for laboratory personnel. Copies of all SOPs are
accessible to all personnel. SOPs consist of three types:

. Technical SOPs, pertaining to a laboratory process which have specifically
required details

. Administrative SOPs which document the more general organizational
procedures.

. Quality SOPs that provide background and process for quality policy.

SOPs do not have to be formal documents with pre-defined section headings and
contents. They can be less formal descriptions of procedures described in the
Quality Manual or other documents.

4.3.3.5.1 Format

Each SOP indicates the effective date, the revision number, and the
signature(s) of the QA Department and Department Manager/Laboratory
Director. Department Manager approval is also required on technical
procedures. Detailed information can be found in SOP# 010100,
Writing, Revising, and Maintaining Standard Operating Procedures

All Standard Operating Procedures, QA Manuals, and Safety Plans are
written in a format that incorporates the document name, date revised,
pages included, and section.

Deviations from SOPs and Quality documents are not allowed without
the permission of the QAOQO, or designee. In the event that a deviation is
requested, the circumstance is considered and the procedure is evaluated
for necessary change and allowance.
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Determinative Method SOPs

The laboratory has SOPs for all analytical methods within its scope,
which is listed in Table 3.1. Where equipment manuals or published
methods accurately reflect laboratory procedures in detail, a separate
SOP is not required. Any deviation from a method is documented in the
method modifications section of the respective SOP, including both a
description of the change made and a technical justification. The
deviation is reported to the client. Each determinative method SOP
includes or references (as applicable) the following:

e  Scope and Application;

o Method Summary and Definitions;

o Health and Safety;

e  Sample Preservation, Containers, Handling and Storage;

o Interferences;

Equipment and Supplies;

Reagents and Standards;

Procedure;

Data Analysis and Calculations;

Quality Control and Method Performance;

Data Validation and Corrective Action;

Pollution Prevention and Waste Management;

Method Modifications/Clarifications;

References;

Procedure Revision/Review History;

4.4 REVIEW OF REQUESTS, TENDERS, AND CONTRACTS

44.1

4.4.2

Procedure for Contract Review

When ESC enters into a contract to provide laboratory services, it follows SOP#
020303, Contract Review. On receipt of a request or invitation to tender, the
clients' requirements are examined by the contract review personnel to establish
that the necessary details are adequately outlined and that the laboratory is able
and willing to meet them.

Records of Reviews

Records of reviews of requests, tenders and contracts (including significant
changes) are maintained. Records are also maintained of pertinent discussions
with the client relating to the client's requirements and the results of the work
during the period of execution of the contract.
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4.4.3 Subcontracted Work

4.5

44.4

4.4.5

Clients' requirements for custom analyses and for work subcontracted to other
laboratories are reviewed by the appropriate technical staff for logistics and
feasibility.

Deviations from the Contract

The client and the affected personnel are informed of any deviation from the
contract.

Contract Amendments
If a contract requires amendment after work has commenced, the same contract

review process is repeated and any amendments are communicated to all affected
parties.

SUBCONTRACTING

A subcontract laboratory is defined as a laboratory external to ESC, or at a different
location than the address indicated on the front cover of this manual, that performs
analyses for this laboratory.

451

45.2

Subcontractor Competence

ESC only performs analytical techniques that are within its documented
capability, when this is not possible, the laboratory follows SOP# 030209,
Subcontracting. Subcontracting occurs in the special circumstances where
technical, safety, or efficiency issues dictate need. When subcontracting
analytical services, the laboratory assures work requiring specific
accreditation is placed with an accredited laboratory or one that meets
applicable statutory and regulatory requirements.

Client Notification
ESC notifies the client of the intent to subcontract the work in writing. The

laboratory typically gains the approval of the client to subcontract their work prior
to implementation, preferably in writing.
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4.5.3 ESC Responsibility

454

ESC assumes responsibility for the qualifications of the subcontractor (except
when the client or an authority specifies a subcontractor) and the client is advised.

All reports, which contain data from subcontracted laboratories, include a
statement on the final report, which references the subcontractor
laboratory/service. As part of the initial subcontractor approval process, a copy of
the applicable certificates and scopes for subcontractor’s
accreditation/certifications is maintained as evidence of compliance.

Subcontractor List

ESC maintains a list of all approved subcontract laboratories.

4.6 PURCHASING SERVICES AND SUPPLIES

46.1

4.6.2

4.6.3

4.6.4

Purchasing Policies and Procedures

ESC maintains SOP# 030210, Materials Procurement for Analytical Processes,
which describes the purchasing process, including vendor selection and
acceptance criteria, for the purchase, storage, and evaluation of supplies and
services. Where specifications of outside services and supplies are relevant to the
measurement integrity of analyses, ESC uses services and supplies of adequate
quality. The various department managers are responsible for ordering
supplies/chemicals that meet the method stated requirements.

Quality of Purchased Items

Where assurance of the quality of outside support services or supplies is
unavailable, the laboratory uses these items only after they have been inspected or
otherwise verified for adequate quality. Records of inspections, verifications, and
suppliers are maintained in the laboratory.

Purchasing Documents

Purchasing documents contain data clearly describing the product and/or services.
Approved Supplier List

An approved list of material/service suppliers is maintained where

products/services purchased affect the quality of analyses produced by the
laboratory.
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4.7 SERVICE TO THE CLIENT

The ESC Technical Service Department provides specific project service through the use
of Technical Service Representatives (TSRs). The TSR is responsible for all contract
requirements and laboratory/client communication, including information concerning
schedules, delays, and major deviations in the testing process.

4.7.1

4.7.2

4.7.3

4.7.4

Meeting Client Expectations

The TSR works closely with the client to clarify the client's requests and to
monitor the laboratory’s performance in relation to the work requested, while
ensuring confidentiality to other clients. The laboratory confidentiality policy
prohibits divulging or releasing any information to a third party without proper
authorization. See SOP# 010102, Ethics, Data Integrity, and Confidentiality. All
electronic data (storage or transmissions) are kept confidential, based on
technology and laboratory limits, as required by client or regulation. All
electronic transmissions contain a confidentiality notice that represents the
following: Notice: This communication and any attached files may contain
privileged or other confidential information. If you have received this in error,
please contact the sender immediately via reply email and immediately delete the
message and any attachments without copying or disclosing the contents. Thank
you.

For additional information see SOP# 020301, TSR (Project Management).
Client Feedback

Service related feedback is obtained from clients by surveys. This feedback is
used to improve the management system, quality system, testing and calibration
activities and client services. The feedback is discussed in management reviews.

Client Access

ESC provides reasonable access, as needed by outside parties, to relevant areas of
the lab for witnessing tests.

Client Project Information
Clients may be provided supplementary documents, as needed, to further

strengthen the project information. This may include: preparation documents,
packaging information, verification of calibrations, and certification information.
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4.7.5 Communication with the Client

4.8

ESC’s Technical Service Representatives maintain good communication with
outside parties and are able to provide sound advice/guidance in technical matters
and opinions/interpretations based on results. Communication with the client,
especially in large assignments, is maintained throughout the work. The client is
informed of any delays or deviations in the performance of the tests and/or
calibrations.

COMPLAINTS

The purpose of this section is to ensure that customer complaints are addressed and
corrected. This includes requests to verify results or analytical data. All client concerns are
initially addressed by the Technical Service Representatives. If further resolution is
required, the QAO (or designee) and other pertinent personnel, as deemed necessary by the
depth of the problem, conduct needed investigations and provide client support. See SOP#
020302, Client Complaint Resolution Procedure.

48.1

4.8.2

4.8.3

Investigation of Complaints

In the event of a complaint, negative audit finding, or any other circumstance,
which raises doubt concerning the laboratory's competence or compliance with
required procedures, the laboratory ensures that those areas of activity are
promptly investigated. A resolution of the situation is promptly sought and,
where necessary, retesting is conducted.

Causes and Corrective Actions

The personnel in the quality department examine all documents and records
associated with complaints and the department manager investigates audit
findings and other circumstances. This investigation seeks to identify specific
root causes and initiate any necessary corrective action.

Documentation

Records of events and the actions taken by the laboratory to resolve issues and to
prevent future occurrences are maintained (see Section 4.11).
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4.9 CONTROL OF NON-CONFORMING WORK

49.1

4.9.2

4.9.3

Policies and Procedures

A nonconformance is an event that does not meet the requirements of the
governing documents. Nonconformances can include unacceptable quality
control results (See SOP# 030208, Corrective Action) or departures from standard
operating procedures or test methods. Requests for departures from laboratory
procedures are approved by the QAO, or designee, and documented.

Types of non-conformances are:

. Deviations from written procedures that were not pre-approved by QA.

" Changes to an existing SOP that is not included in the current revision

= A single and/or continuous trend of inappropriate habits

" A single and/or continuous trend of bias in the QC results

. Unusual changes in detection limit

" Deficiencies identified during an internal/external audit

. Unacceptable results on performance testing samples

" Valid issues reported by clients, data reviewers, or auditors

. General activities that demonstrate the possibility of a negative impact to the

quality of the data

A policy has been established to ensure the use of analytical techniques that do
not conform to specified requirements are prevented. This control provides for
identification, documentation, evaluation, segregation (when practical) and
disposition of nonconforming tests/calibrations. The control also calls for
notification to the appropriate laboratory divisions. Any non-conforming
tests/calibrations are reported to the supervisor of the affected laboratory division
who is responsible for corrective actions. Records are documented on corrective
action requests.

Correcting Non-conforming Work

The correction action system is used to identify nonconforming tests and/or
calibrations. See SOP 030208, Corrective and Preventive Action.

Review and Disposition of Nonconforming Tests/Calibrations

Since the laboratory has adopted a continuous improvement philosophy, it has
established a procedure for reviewing and disposing of nonconforming
tests/calibrations. This procedure includes:

o Reworking the test/calibration to meet the requirements
. Rejecting the test/calibration
. Informing the client (if necessary)
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4,10 IMPROVEMENT

4.11

The laboratory continually improves the effectiveness of its management system through
the use of the quality policy, quality objectives, audit results, analysis of data, corrective
and preventive actions and management review.

CORRECTIVE ACTIONS

ESC strives for the continual improvement of its organization and its services. Corrective
Action is the process used to eliminate the causes of an existing nonconformity, defect, or
other undesirable situation in order to prevent recurrence.

ESC recognizes that the data supplied by the professional staff must be legally and
technically defendable. The Regulatory Affairs personnel continually monitor the quality
assurance program to ensure that this goal is achieved. Each analyst is responsible for
initiating corrective actions in their areas of expertise. The QAO, or designee, and
Department Managers administer corrective action approval. It is the Manager’s
responsibility to evaluate the Corrective Action, appoint the appropriate person within the
department to be responsible for completion of the CAR and submit it to the QA
Department for processing.

4.11.1 General

The initiation, management, tracking, and closure of corrective actions is
described in SOP# 030208, Corrective and Preventive Action.

4.11.2 Investigation of Corrective Actions
Each lab division is encouraged to take any corrective action to determine and
eliminate the causes of actual nonconformances to the degree appropriate to the
magnitude of problems and commensurate with the risks encountered.

4.11.3 Selection and Implementation of Corrective Actions

In addition to SOP# 030208, Corrective and Preventive Action, more specific
guidance can be found in each determinative method.

In general, the corrective action procedure includes:

. The effective handling of client complaints and reports of nonconformities

. Investigation of the root cause of nonconformities relating to process,
service, and management systems, and recording of results

. Determination of the corrective action needed to eliminate the cause of
nonconformities

o Application of controls to ensure that corrective action is taken and that it

is effective.



ESC Lab Sciences Section 4.0, Ver. 9.0

Quality Assurance Manual Date: April 15, 2011
Organization And Responsibility Page: 20 of 30
4.11.4 Monitoring of Corrective Actions

4115

4.11.6

4.11.7

The closure and follow-up activities of corrective actions are approved and
documented in ESC’s tracking system to ensure that the actions have been
effective in addressing and correcting the problem.

Additional Audits

When the identification of non-conformities or the corrective action investigation
casts doubt on compliance with policies and procedures or the management
system, laboratory management ensures that appropriate areas of activity are
audited in accordance with Section 4.14.1. The results of corrective action are
submitted for laboratory management review.

Cessation and Restarting of Work

All technical personnel are capable of invoking a “stop work” order, in the event that
a situation impacts data validity or safety. It is the responsibility of the following
personnel to (1) evaluate a “stop work” order whenever a severe non-conformance
warrants a cessation of analysis and (2) ensure that the cause of the stop work order
has been satisfactorily resolved and approve the restarting of work:

. Laboratory Manager/Director
QA Department

Technical Director/Supervisor
Technical Service Representative

Technical directors review corrective action reports and suggest improvements,
alternative approaches, and amended/revised procedures, where needed. If the
data reported are affected adversely by the nonconformance, the client is notified
in writing. The discovery of a nonconformance for results that have already been
reported to the client must be immediately evaluated for significance of the issue,
its acceptability to the client, and determination of the appropriate corrective
action.

Release of Non-conforming Work

The laboratory allows the release of nonconforming data only with approval on a
case-by-case basis by the appropriate Technical Director, or their designee.
Planned departures from procedures or policies do not require audits or
investigations. Permitted departures for nonconformances, such as QC failures,
are fully documented and include the reason for the deviation and the impact of
the departure on the data.
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4.11.7 Other Sources That May Initiate Corrective Action

4.11.8

Deficiencies cited in external assessments, internal quality audits, data reviews,
complaints, or managerial reviews are documented and require corrective action.
Corrective actions taken are appropriate for the magnitude of the problem and the
degree of risk.

Appendix I lists the current federal and state agencies that perform audits of ESC.
This table also lists the required performance evaluations that may initiate corrective
actions. ESC implements any reasonable corrective action deemed necessary by the
regulatory QA/Certification Officers. In addition, the following types of samples
may also initiate corrective action: split samples sent to another qualified laboratory,
monthly blind field duplicates, quarterly purchased round robin samples, client
submitted QC samples and periodic internal blind samples.

Corrective Action Documents

In general, corrective action documents are maintained by the Regulatory Affairs
Department. These documents include the following: corrective action resulting
from both internal and external audits, corrective action resulting from
performance evaluation testing, corrective action as deemed necessary by the QA
Department.

Corrective action resulting from analytical failure is kept with the analytical data
and is recorded on the bench sheet or raw data. The Department Manager is
responsible for making sure that suitable measures have been taken to ensure that
the problem is identified and corrected.

Corrective action involving sample receiving is recorded on a Nonconformance
form and is then filed with the original Chain of Custody.

4.12 PREVENTIVE ACTIONS

Preventive Action, rather than corrective action, aims at minimizing or eliminating
inferior data quality or other nonconformance through scheduled maintenance and
review, before the actual nonconformance occurs.

4.12.1 Management of Preventive Actions

ESC Management encourages preventive action measures. Each staff member is
empowered to make suggestions for improving or fool-proofing processes
throughout ESC.  Where process areas show potential for nonconformance,
measures are taken to identify the problem and formulate a plan to implement the
defined change needed. The QAO, or designee, reviews any recommended changes
before implementation to ensure the effectiveness of the modification.
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4.12.2 SOP# 030208, Corrective and Preventive Action, is also employed for preventive
actions.

In general, the procedure for preventive action includes:

e The use of appropriate sources of information, such as processes and work
operations, which affect product or service quality, concessions, audit results,
quality records, service reports, and client complaints to detect, analyze, and
eliminate potential causes of non-conformities.

e Determination of the steps needed to deal with any problems requiring
preventive action

e |Initiation of preventive action and application of controls to ensure that it is
effective.

Preventive action includes, but is not limited to, review of QC data to identify
quality trends, regularly scheduled staff quality meetings, annual budget reviews,
annual managerial reviews, scheduled column trimming, running a new LIMS
system in tandem with the old system to assure at least one working system, and
other actions taken to prevent potential problems.

4.12.3 Trend Analysis

A trend analysis is an investigation that involves the collection of data in a manner
that reveals deviations over time. Examples of laboratory processes that can be
analyzed for trend analysis are:

Sample receipt or chain of custody discrepancies

Sample storage or preservation errors

Holding time violations

Instrument calibration

Control Charts — Charts that are generated from historical data that plot percent
recovery vs. time

e Method QC failures and problems
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4.13 CONTROL OF RECORDS

Records are a subset of documents, usually data recordings that include annotations, such as
daily refrigerator temperatures, posted to laboratory forms, lists, spreadsheets, or analyst
notes on a chromatogram. Records may be on any form of media, including electronic and
hardcopy. Records allow for the historical reconstruction of laboratory activities related to
sample handling and analysis.

4131

4.13.2

General

Technical and quality assurance records are established and maintained to provide
evidence of conformity to requirements and of the effective operation of the quality
system. Mechanisms are established for records to remain legible, readily
identifiable and retrievable. The laboratory maintains a record system appropriate to
its needs, records all laboratory activities, and complies with applicable standards or
regulations as required.

The laboratory has defined the length of time various records, pertaining to the
management system and examination results, are to be retained. Retention time is
defined by the nature of examination or specifically for each record. The laboratory
retains all original observations, calculations and derived data, calibration records,
chain of custody and a copy of the test report for a minimum of ten years, unless
otherwise required by regulatory authority.

A documented records procedure SOP# 010103, Document Control and
Distribution Procedure, and SOP# 020304, Protection and Transfer of Records,
is established to define the means needed for the identification, storage,
protection, retrieval, retention time, transfer, and/or disposition of records.

Technical and Quality Records

NOTE: ALL records/data are stored for a minimum of 10 years, unless
otherwise noted.

All hardcopy department logbooks, such as temperature, maintenance, and
preparation logs are placed into storage boxes and archived via a unique numbering
system, to the ESC storage facility. Additional information regarding
reagents/standards can be found in the Standards Logger (Tree) digital archive
system. This digital system is backed up according to the ESC IT backup procedure.

Archived information and access logs are protected against fire, theft, loss,
environmental deterioration, vermin, and in the case of electronic records, electronic
or magnetic sources.
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Data Storage Criteria

Data Type Storage Criteria
All manually generated data are stored in specific laboratory analysis workbooks. Each
individual analysis is located in a separate notebook which contains all data relating to the
Manual Data test including, calibration curves/data, QC charts/limits, SOP, and completed analysis sheets.

Wet Chemistry

These notebooks are centrally located and contain completed data that is filed by analysis
and date analyzed. Monthly — Data is removed from the notebook and placed in a dedicated
filing cabinet. Semi-annually — Data is removed from the filing cabinet, placed in storage
boxes and archived, via a unique numbering system, in the ESC storage facility

All logbooks utilized in manually recording sample preparation information are placed into

Manual Data storage boxes and archived, via a unique humbering system, in the ESC storage facility.
Prep Labs - .

This includes organic prep, metals prep, and TCLP.

All manually generated data is stored in specific laboratory files and notebooks. These files
Manual Data . o -

- are centrally located and contain completed data that is filed by analysis and date analyzed.

Env. Micro, . . ; . . .

Data is placed into storage boxes and (when full) archived, via a unique numbering system,
Mold - L

in the ESC storage facility.

All manually generated data is stored in specific laboratory files and notebooks. These files

are centrally located and contain completed data that is filed by analysis and date analyzed.
All Data Data is placed into storage boxes and (when full) archived, via a unique numbering system,
Agquatic in the ESC storage facility. Final reports and Reference Toxicant results are also scanned
Toxicity into ESC's electronic document management system. The data storage device on which this

data resides is backed up daily. Data files are archived on to magnetic tape and retained per
laboratory policy.

Computerized
Data - Organic
Dept.

Injection logs are printed and kept in a notebook with the instrument. The instrument data
is printed to a secure server and remains in a format that cannot be changed after printed.
Upon printing, the data in the original file is generated. This storage system is backed up
nightly utilizing a seven-day rotation cycle. The data is immediately available for up to two
years. After two years, raw instrument data files are archived onto a separate secure server
and kept a minimum of ten years. Original raw data files cannot be edited.

Computerized
Data —

All data produced by metals instrumentation is backed up to a secure drive, nightly, utilizing
a seven-day rotation cycle. Hard copies are printed and filed by date and instrument. All
data is archived on a network attached storage device and is immediately available for up to

Inorganic two years. After two years, raw instrument data files are archived on to a separate secure
Metals Dept. L o . -
server and kept a minimum of ten years. Original raw data files cannot be edited.
The LIMS facilitates access to any finished data and sample information by client code, sample
number, and parameter run number. Furthermore, any data pertaining to a sample or client can
be obtained. The LIMS also contains the information from the COC such as sample description,
Final Report time and date collected, sampler ID, container type, preservative, sample receipt data,

Storage - LIMS

finished/approved analytical data, analyst, etc. The LIMS Oracle Database is backed up daily
on tape. The back up tape is kept in secure storage. While all LIMS data are accessible, data
older than six months is moved from the active production database and is available in an
archive database.

Final Report
Storage - PDF

Copies of all reports are stored according to client code in PDF format on a network attached
storage device and are immediately available for up to ten years. After ten years data files are
archived onto magnetic tape and kept an additional ten years. These reports include chain of
custody forms, login confirmation reports, the final approved printed report, invoices and any
other associated documents. Samples that require subcontract work also have a copy of the final
report in the client file.

Misc. Data
Storage

Company records that are not stored on a secure electronic device are placed in storage
boxes and archived, via a unique numbering system, in the ESC storage facility. This
includes quality records, such as audits, state certifications, PT results, internal audits,
corrective actions, training files, logbooks, etc.
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4.13.3 Records Disposal

Records that have exceeded the required storage requirement are disposed of
through the use of professional records destruction firm. ESC retains the
manifest of documents destroyed and files the verification receipt that is
generated at the time of destruction.

4.13.4 Records Transfer
In the event that corporate ownership is transferred or that laboratory activities are
terminated for any reason, all records become property of the transferee in
accordance with ESC SOP# 020304, Protection and Transfer of Laboratory
Records.

4.13.5 Legal Chain of Custody Records
Evidentiary Sample Data are used as legal evidence. Procedures for evidentiary
samples are documented in a separate SOP.

4,14 AUDITS
4.14.1 Internal Audits

SOP# 010104, Internal Audits, addresses the implementation and maintenance
procedure for a comprehensive system of internal audits at planned intervals to
verify the on-going effectiveness of the management system.

4.14.1.1 The QA Department is responsible for administering the internal audit
system per the documented procedures. The department develops a
schedule for internal audits according to management system
requirements and conducts unscheduled audits (internal and external)
when reasons for such audits exist.

4.14.1.2 Audits are conducted utilizing documented checklists and/or audit plans.
Audit results are documented in audit reports per established procedures.
Copies of all audit reports including completed corrective action
requests are forwarded to management of the audited area and
maintained by the quality assurance department.
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4.14.1.3 Audit plans are structured according to the following:

41414

4.14.1.5

State/Certifying Agencies - Internal audits are conducted according to the
various requirements set forth by the state and international agencies that
accredit ESC. In addition, work procured from non-certifying states, also
determine other requirements set forth by the state of origin. The audits
are conducted to maintain compliance with the following Quality
Standards: AIHA LQAP, A2LA, ANSI/ISO 17025, NELAC, and DOD
QSM.

Method Specific Criteria — Technique, analytical method, standard

operating procedures, and effectiveness are also reviewed during the
internal audit. ESC maintains compliance with methods as listed in

section 2.1.3.

Data Integrity and Analyst Ethics - In addition to established standard and
method related criteria; the internal audit is designed to review the
analytical data for integrity and defensibility. Any suspicion of ethics
violations result in a confidential investigation involving only the QAO, or
designee, Director of Technical & Regulatory Affairs, and any specialist
personnel necessary to conduct a complete and thorough investigation.
Investigations, of this type, are conducted in a timely manner and all
details and supporting documentation are recorded and maintained for a
period of at least 10 years. All investigations that result in findings of
inappropriate activity are documented and include any disciplinary actions
involved, corrective actions taken, and all appropriate notifications to
clients. Clients are notified promptly when audit findings cast doubt on the
validity of the data.

Support Systems — The internal audit process is also designed to assess
support systems that are not a direct part of analytical activities. This
includes, but is not limited to, the following:

Contract Review

Procurement and VVendor Approval

Inventory Control

Document Control

Subcontracting

Environmental, Safety, Security, and Health (ESSH)

Audit personnel are qualified per documented procedures and do not
have direct responsibility for or control over the area being audited.

Management personnel responsible for the audited area determine and
implement timely corrective actions for any reported nonconformance.
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Follow-up audit activities include verification of the corrective actions
taken and reporting of the results.

Performance Audits

Performance audits require evaluation of control and blind results. On a quarterly
basis, documentation of results and corrective actions are evaluated as part of the
management review process.

Proficiency Testing

The laboratory participates in various proficiency testing samples (PT) as required
by each accreditation, and obtains test samples from approved providers. Corrective
action procedures are initiated for all failed PT samples. All studies are conducted
independently and no attempts are made to compare or obtain results from other labs
or the provider. Proficiency Testing (PT) or Proficiency Evaluation (PE) samples
are treated as typical samples in the normal production process where possible,
including the same preparation, calibration, quality control and acceptance criteria,
sequence of analytical steps, number of replicates, and sample log-in. PT samples
are not analyzed multiple times unless routine environmental samples are analyzed

multiple times.
. Annual Studies
Study Frequency Vendor

WP (Water Pollution) Semi-annually | Environmental Resource Associates
WS (Water Supply) Semi-annually | Environmental Resource Associates
Matrix — Soil RCRA Semi-annually | Environmental Resource Associates
Matrix — UST Soil/Water | Semi-annually | Environmental Resource Associates
Matrix — Air Canisters Semi-annually | Environmental Resource Associates
DMRQA — Chemistry Annually Environmental Resource Associates
DMRQA — Aguatic Tox. | Annually Environmental Resource Associates
ELLAP Quarterly AIHA
IHLAP Quarterly AlIHA
EMLAP Quarterly AlIHA
EMLAP — Direct Exam Quarterly AIHA
EMLAP — Fungal / Triannually AlIHA
Bacterial
Cryptosporidium / Quarterly US EPA
Giardia
Aguatic Toxicity Annually North Carolina
Performance Evaluation

. Blind Field Duplicates — ESC collects blind duplicates periodically to

evaluate field collection and laboratory precision. ESC routinely receives
unmarked field duplicates from clients to evaluate sample batches.
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. Split Samples — ESC periodically participates in split samples with outside
laboratories to confirm analytical results. This is performed on a project
specific basis.

4.14.4 External Audits

ESC agrees to host on-site system audits from external organizations and currently
participates in various system and performance audits. It is the laboratory’s policy
to cooperate and assist with all external audits, whether performed by clients or an
accrediting authority. All external audits are fully documented and tracked to
closure.

Management ensures that all areas of the laboratory are accessible to auditors as
applicable and that appropriate personnel are available to assist in conducting the
audit. Any findings related to an external audit follow corrective action
procedures. Management ensures that corrective actions are carried out within the
timeframe specified by the auditor(s).

SDWA

The ESC laboratory (EPA No. TN00003) is certified by the State of Tennessee
under the Safe Drinking Water Act. The State of Tennessee routinely audits the
ESC laboratory procedures, quality control and methods and has found the
laboratory practices to be consistent with EPA requirements. ESC is also audited
under the Safe Drinking Water Act by Arizona, lowa, North Carolina, New Jersey
- NELAP, and the A2LA. ESC maintains several other DW certifications, which
have been granted in reciprocity. ESC participates in WS PE studies in support of
drinking water certifications.

CWA/RCRA

ESC is certified for wastewater and solid waste through audits by the following
states/organizations: A2LA, Arizona, lowa, Minnesota, New Jersey (NELAP),
North Carolina, OHIO VAP, West Virginia, Wisconsin, and USACE. In addition
to Water Pollution or Non-Potable water studies, ESC is required to analyze
additional blind samples for West Virginia. The laboratory is also periodically
audited by the Metropolitan Government of Nashville and Davidson County and
certified for wastewater sampling and analysis. ESC participates in WP Studies,
DMR QA program, and Solid Matrix PE studies.

INDUSTRIAL HYGIENE

The American Industrial Hygiene Association routinely audits ESC to maintain
certification for analytical support of organic chemical exposure monitoring,
microbiological testing and metals exposure activities. ESC currently participates
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in the required performance testing studies and maintains the quality systems to
satisfy the requirements necessary for certification in the following:
Environmental Lead (air, soil, paint and wipes), Industrial Hygiene (air filters,
diffusive samplers, and sorbent tubes), Environmental Microbiology
(fungal/bacterial testing and identification)

CLIENT AUDITS

Due to participation in a number of national contracts, ESC is audited by several
clients; who are also ISO certified and are required to assess their suppliers.

ESC is subject to several external audits on an annual basis. The audits cover all
disciplines, SDWA, CWA, CAA and RCRA/UST. In addition, the laboratory
also participates in additional performance testing, where required by individual
clients and for new method development purposes.

4.15 MANAGEMENT REVIEW

4151

4.15.2

4.15.3

4154

Items in Management Review

Regular management review meetings take place quarterly during the months of
January, April, July and October and cover the events from the preceding quarter.
The Quality Assurance Officer (QAO), the Laboratory Director, and all
Department Managers are responsible for attending each meeting. Guidance,
including agenda items, is given in ESC SOP# 010105, Management Review.

Records of Management Review

The Director of Technical & Regulatory Affairs and QA Department collects
objective evidence on the effectiveness of the management system. This includes
audit results, client feedback, contract performance data, nonconformance data,
problem reports, changes affecting the management system and previous
management review reports.

Evaluation

On the basis of this input, the management system is tested for its effectiveness,
for its relevance, and for its implementation. In particular, quality objectives and
the objectives set within the management system are examined. Adjustments are
considered due to changes in the conduct or scope of business.

Improvement

Decisions are made regarding actions needed to improve the effectiveness of the
quality management system.
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4.15.5 Procedure

Details of this review, how it is be performed and recorded and the associated
responsibilities can be found in the procedure for ESC SOP# 010105,
Management Review.
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5.0

5.1

5.2

TECHNICAL REQUIREMENTS

GENERAL

5.11

512

ESC recognizes that many factors determine the correctness and reliability of the
analyses performed by a laboratory. These factors include contributions from:
human factors (5.2), accommodations and environmental conditions (5.3),
analytical/calibration methods and method validation (5.4), equipment (5.5),
measurement traceability (5.6), and sample management - handling of
test/calibration items (5.8).

The extent to which the factors contribute to the total uncertainty of measurement
differs considerably between types of analyses. ESC takes into account these
factors in developing analytical procedures, in the training and qualifications of
personnel, and in the selection and calibration of the equipment utilized.

PERSONNEL

521

5.2.2

General Personnel Management

ESC management ensures the competency of all who operate specific equipment,
who perform analyses, and who evaluate results and approve data reports.
Approved signatories for support documents and final reports are kept by the
Regulatory Affairs Department and, likewise, documents are maintained within
each analytical department for the analysts. Personnel performing specific tasks
are qualified on the basis of appropriate education, training, experience, and/or
demonstrated skills, as required.

Training

All training and education requirements are outlined in SOP# 030205, Technical
Training and Personnel Qualifications. Training requirements for safety and
health are listed in the Chemical Hygiene and Laboratory Safety Plan. When staff
members undergo training, adequate and appropriate supervision by fully trained
analysts is provided.

5.2.2.1 Corporate Documents

All employees are required to read relevant corporate documents. At a minimum
this includes:

. ESC Policy Manual

o ESC QA Manual

. Chemical Hygiene and Laboratory Safety Plan

. SOPs (As specified/required for work area)

Records of verification are required for each individual and are retained on file for
a minimum of 10 years.
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5.2.2.2 Specific Documents

Analysts are also required to undergo training specific to their position. This
includes the following:

. Documented review & acknowledgement of Method Specific SOPs

. Documented review & acknowledgement of published methods related to
the specific SOP

. Documented review & acknowledgement of other supporting methods
related to the specific determinative SOP

. Certification Statement of acceptable performance of an Initial
Demonstration of Capability (according to method criteria)

. Continuous acceptable performance on daily/batch control samples

o Performance Testing, where required, is reviewed as continued
verification of analyst proficiency.

. Educational/training courses are provided where required by the position.

. Certification Statement of acceptable performance of a Continuing

Demonstration of Capability (according to method criteria)
Records of verification are required for each individual and are retained on file for
a minimum of 10 years.

5.2.2.3 Routine Training

Any routine training and re-training necessary for a person to perform a particular
job effectively is specified in job descriptions, process procedures, maintenance
procedures, etc., as appropriate.

5.2.2.4 Special Training

Special training required as a result of new technologies, contracts, expanding
markets, company-wide improvement programs, new method development, etc. is
conducted as the need arises.

5.2.2.5 Annual Training

An annual training plan is established by management and in conjunction with
regulatory requirements. The plan is maintained by the Regulatory Affairs
Department, which specifies details of the training to be carried out in each
department to permit effective implementation of the management system.
Managers ensure that the plan is implemented within their areas of responsibility.
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5.2.3 General Responsibilities

See Organization Chart in Section 4.0 for more detailed information regarding
company organizational structure.

Chemist/Analyst:

Performs sample analyses

Verifies detail and accuracy

Records pertinent information in laboratory notebooks
Stores all data (files and discs)

Updates QC charts — where applicable

Prepares and completes benchsheets/raw data for review

Laboratory Director:

The Laboratory Director is responsible for all operational laboratory activities.
The Laboratory Director must approve the Quality Manual.

Laboratory Group Leader, Department Manager:

Day to day supervision of technical laboratory operations is the responsibility of
these leaders who are full-time members of the staff and who assure reliable data
through the following activities: monitoring quality control, corroborating the
analysis performed, and approving demonstrations of capability. Additionally
they certify that personnel with appropriate educational and/or technical
background perform all analyses for which the laboratory is accredited. The
laboratory group leader or supervisor oversees analytical raw data, ensures
calculation/calibration correctness, and reviews instrument and sample
preparation logs.

Laboratory QA Officer (Also called QA Manager)

The QAO has the authority and responsibility for ensuring that the quality system
is implemented and followed. The QAO has direct access to the Laboratory
Director and is independent of operations.

The QAO routinely reviews QA/QC policies for all analyses to ensure that the
data is evaluated within method requirements. The QAO is also responsible for
assessing data that is out of compliance and ensuring that necessary corrective
action measures are taken and are effective.
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Laboratory QC Manager (Also called QC Officer, QCO)

The QCO shares the authority and responsibility for ensuring that the quality
system is implemented and followed. The QCO has direct access to the
Laboratory Director and is independent of operations.

The QCO routinely reviews QC policies for all analyses to ensure that the data is
evaluated within method requirements. The QCO is also responsible for data
review and is responsible for ensuring method/program compliance and that
necessary corrective action measures are taken, completed, and remain effective.

QC Specialist (QCS)

Each ESC Analytical Division employs the use of a QC Specialist (QCS). This
individual has analytical experience in their assigned area and reports to the QCO.
Working knowledge of the instrumentation, printouts, and processes is key to
successful approval of data being generated in that area. The QCS gives final
approval of the initial raw data. The QCS is responsible for the review of data for
method compliance. In addition, the application of qualifiers is verified and
approved. If the QCS determines a result to be questionable, the data is given to
the Department Manager to initiate appropriate action based on the severity of the
problem.

Technical Specialist

Technical Specialists are a part of the Regulatory Affairs Department. These
individuals have comprehensive experience in their areas of expertise. The
Technical Specialist may be called upon for data interpretation, where compliance
issues arise. In addition, these individuals often interface with the clients where
questions arise concerning methods, data interpretation, and recommendations
concerning alternate analyses.

Technical Service Representative (TSR)

The TSR is responsible for final report review. Once the data has completed the
laboratory validation steps, the final report is generated. The TSR reviews the
data for completeness and any outstanding anomalies. If an error is suspected, the
report is delayed until the appropriate Department Managers can be contacted to
resolve the question. Each TSR has laboratory experience in one or more
departments.

LIMS Specialist

The LIMS Specialist tracks internal sample custody, computerizes data, and stores
it in the LIMS system.
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5.3

5.2.4 Job Descriptions

5.25

Employee qualification requirements are maintained by the Human Resources
Department and are facilitated through the use of written job descriptions.
Educational requirements and experience are included in the job description. The
Department Manager determines specific education and experience requirements for
individual positions based on the particular department need.

Training Records

Details of any employee training performed at ESC are recorded on training records.
Procedural training records are maintained within each department, while policy
records are maintained by Human Resources. Training on new or revised Standard
Operating Procedures is maintained with the Master copy of the procedure by the
Regulatory Affairs Department.

ACCOMMODATION & FACILITY DESIGN

5.3.1

5.3.2

Laboratory Facilities

The design of the laboratory supports good laboratory practices and does not
adversely affect measurement integrity.

Environmental Conditions

All ESC laboratory facilities, analytical areas, energy sources, lighting, heating,
and ventilation facilitate proper performance of calibrations and tests. The
laboratory ensures that dust, electromagnetic interference, humidity, line voltage,
temperature, sound and vibration levels are appropriately controlled for specific
measurement results and do not adversely affect accuracy or increase the
uncertainty of each measurement.

Environmental conditions are recorded on all data sheets, when monitoring is
required. The laboratory documents deviations and corrective actions when
environmental conditions are not within specified conditions.

Environmental conditions maintained by the laboratory, listed in Section 5.3.5 are
within the limits recommended in ANSI/AIHA Z9.5-2003. Measurements are
not made if environmental conditions deviate from those stated.
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5.3.3

5.34

Laboratory staff ensures adequate conditions in the facility using the steps listed
below:

J Verify that air conditioning, lighting, heating, and ventilation are
controlled and monitored.

. Maintain good housekeeping practices to promote a clean, uncluttered
laboratory.

. Have sufficient space to minimize the risk of injury to staff and/or damage
to standards or equipment

o Maintain a convenient and efficient work environment with effective
separation of incompatible activities.

. Limit the amount of paper products used or stored in sensitive and/or clean

areas to prevent dust contamination.
Separation of Incompatible Activities

The ESC complex facilitates the physical separation of analytical activities to
prevent possible contamination between departments.

Each laboratory structure is specifically designed for the type of analytical
activity that it contains. The air handling systems, power supplies, and gas
supplies are specific for each laboratory department.

The following areas are designated and maintained under proper conditions and
security:

Sample Receiving
Sample/supply shipping
Chemical Storage
Waste storage/disposal
Data Handling

Data Archiving

Routinely, the departments are required to maintain cleanliness and exercise good
housekeeping measures to further minimize potential for contamination that could
adversely affect analytical processes.

Facilities Access Management

Entrance into any ESC building requires an electronic ID badge with appropriate
assigned access. Access is controlled to each area depending on the required
personnel, the sensitivity of the operations performed, and possible safety concerns.
Chemical/receipt and storage is assigned to the purchasing department and is access
controlled by an attendant who organizes and maintains the inventory.
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5.4

5.3.5 Good Housekeeping

ESC ensures good housekeeping practices in all facilities to maintain a standard of
cleanliness necessary for analytical integrity and personnel health and safety. Some
areas are periodically monitored to detect and resolve specific contamination and/or

safety issues.

TEST METHODS AND VALIDATION

Method Validation is the confirmation by examination and the provision of objective
evidence that the particular requirements for a specific intended use are fulfilled.

5.4.1 General

5.4.1.1 ESC uses appropriate methods and procedures for all analyses within its scope.
These include sampling, handling, transport, storage and preparation of items to
be analyzed and/or calibrated, as well as statistical techniques for analysis of data
and, where appropriate, an estimation of the associated measurement uncertainty.

5.4.1.2 ESC has instructions on the use and operation of all relevant equipment and on
the handling and preparation of items for analysis, where the absence of such
instructions could jeopardize the results. All instructions, standards, manuals and
reference data relevant to the work of the laboratory are maintained current and be
made readily available to personnel (see 4.3).

5.4.1.3 Deviation from methods occur only if the deviation has been documented,
technically justified, authorized, and accepted by the client.

5.4.2 Selection of Methods

5.4.2.1 The laboratory uses analytical methods, including methods for sampling, which
meet the needs of the client and are appropriate for the analyses performed.
Methods utilized are preferably those published as international, regional, or
national standards. The laboratory ensures that it uses the latest valid edition of a
method unless it is not appropriate or possible to do so or unless regulatory
requirements dictate specific revision use. Methods are supplemented with
Standard Operating Procedures that list additional details to ensure consistent
application.

Where mandated, only approved procedures are used. ESC utilizes a number of
method sources to accomplish project requirements. See Section 2.1.3 for a list of
method references.
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5.4.2.2 When the client does not specify the method to be used or if a client selects an
inappropriate or out of date method, the laboratory selects appropriate and
approved methods that have been designated by the project regulatory program.
The client is informed as to the method chosen and client confirmation is
required.

5.4.3 Laboratory Developed Methods

5.4.3.1 Introduction of analytical methods developed by the laboratory for its own use is
a planned activity and is assigned to qualified personnel equipped with adequate
resources.

5.4.3.2 Plans are updated as development proceeds and effective communication is
maintained with all personnel involved in the development process.

5.4.4 Non-Standard Methods

5.4.4.1 When it is necessary to employ methods not covered by approved industry
standard methods, these are subject to agreement with the client and must include
a clear specification of the client's requirements and the purpose of the analysis.
The method developed must be validated appropriately before use.

5.4.4.2 For new analytical methods, procedures are developed prior to the analysis and
contain at least the following information:

appropriate identification

scope

description of the type of item to be analyzed

parameters or quantities and ranges to be determined

apparatus and equipment, including technical performance requirements

reference standards and reference materials required

environmental conditions required and any stabilization period needed

description of the procedure, including:

> affixing identification marks, handling, transporting, storing and
preparing of items,

> checks to be made before the work is started,

> verifying equipment function and, where required, calibrating and/or
adjusting the equipment before each use,

> method of recording the observations and results

> any safety measures to be observed;

. criteria and/or requirements for approval/rejection;

. data to be recorded and method of analysis and presentation;

. uncertainty or procedure for estimating uncertainty.
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5.4.5 Validation of Methods — ESC SOP #030211, Method Validation

5.4.5.1 Validation Description

Validation is process of confirmation by examination and the provision of
objective evidence that the stated requirements for a specific method/procedure
are fulfilled.

5.4.5.2 Validation Summary

The laboratory validates all methods, including the following: EPA, NIOSH,
OSHA, and program mandated methods, approved methods used outside their
intended scope, non-standard methods and amplifications, and modifications of
approved methods to confirm that the methods are fit for the intended use. The
validation is as extensive as is necessary to meet the needs in the given
application or field of application. The laboratory records the results obtained, the
procedure used for the validation, and a statement as to whether the method is fit
for the intended use.

5.4.5.3 Validation for Client Need

The range and accuracy of the values obtainable from validated methods (e.g. the
uncertainty of the results, detection limit, selectivity of the method, linearity, limit
of repeatability and/or reproducibility, robustness against external influences
and/or cross sensitivity against interference from the matrix of the sample.) are
assessed for the intended use as relevant to the clients' needs.

5.4.5.4 Limits

Descriptions of analytes, preparative and analytical methods, matrices, accuracy
and precision targets, and MDLs and RLs are presented in the QAM Appendices.

Method Detection Limits (MDLSs) — 40CFER, Part 136, Appendix B - SOP#
030206, Method Detection Limits

All detection limits are comparable to those established by the EPA and are not
typically lower than recommended detection limits. To determine whether the
EPA detection limit is being achieved, an MDL study is performed according to
40 CFR Part 136, Appendix B. The standard deviation of, at least,seven standards
at or near the expected detection limit is calculated. MDLs are determined such
that the risk of reporting a false positive is less than 1%. The method detection
limit (MDL) is calculated as follows:

MDL =TS

where: S is the Standard Deviation of replicate measurements and
T is the value of Student’s T for n-1.
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If the MDL is higher than the EPA-method-suggested MDL, the calculated value is
used as a basis for establishing the reporting limit (RL) for reporting. MDLs are re-
calculated on an annual basis or sooner if a material change in the instrumentation or
method is enacted, or a change in the calibration response factor is noted.

Additional studies may also be conducted to enhance the program.

Published MDLs may be set higher than experimentally determined MDLs to: 1)
avoid observed positive interferences from matrix effects or common reagent
contaminants or 2) for reporting convenience (i.e., to group common compounds
with similar but slightly different experimentally determined MDLSs).

Reporting Limits (RLS)

Reporting Limits (RLs) are typically set 3 - 10 times the standard deviation
calculated in the MDL process listed above. Because reporting level checks are
required, ease of preparation of commercial analytical mixes may dictate, to some
extent, the reported RL. Generally, the RL is not set at less than 3 times the MDL.
The final RL is determined based on the matrix, method, and analyst experience.
RLs are verified daily using a calibration standard at a level equal to or less than the
established RL.

ESC — Practical Detection Limit

Where necessary, ESC uses in-house protocol to determine a practical and real
number for method detection. This is not a statistically derived number. Itisa
verified number that is validated using a 20% coefficient of variation. Signal to
noise ratios and baseline behaviors are assessed and considered for each
instrument type. Instrument performance is assessed based on the lowest possible
detectable concentration that is 3X above the noise level. A series of samples are
prepared at the determined level, using the method protocol. The samples must
perform within a 20% coefficient of variation. The lowest concentration that
meets the criteria is the Practical Detection Limit. This determination either
confirms or replaces the MDL as determined using 40CFR Part 136.
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5.4.5.5 Demonstration of Capability

Initial and Continuing Demonstration of Capability (IDOC & CDOC) (General

Testing Other Than Environmental Lead)

NOTE: AIll IDOC & CDOC records are kept on file by the laboratory.

Supporting data is filed with each demonstration. Completion is
recorded on the form found in the NELAP Standard Appendix C.
Records of verification are required for each individual and are retained
for a minimum of 10 years.

General Requirements:

IDOC

A DOC is performed for each analyte whenever the method, analysts,
analytes, or instrument type is changed.

The Department Supervisor certifies that technical staff members in their
area of expertise are trained and authorized to perform all analyses for
which the laboratory is accredited by signing the DOC form. The QA
department is the final approval of all IDOCs and CDOCs

More specific information can be found in SOP# 030205: Technical
Training and Personnel Qualifications

An initial demonstration of capability (IDOC) must be made prior to using any
analytical method, at any time there is a significant change in instrument or
method, and when a new analyst is trained. An analyst can achieve the IDOC
requirement for a specific method by using sample spike results. The following
guide is a general outline of the IDOC requirements:

A quality control sample is obtained from an outside source. If not
available, the QC sample may be prepared by the laboratory using stock
standards that are prepared independently from those used in instrument
calibration.

The analyte(s) is diluted in a volume of clean matrix sufficient to prepare
four aliquots at the concentration specified, or if unspecified, to a
concentration approximately 10 times the method stated or laboratory-
calculated method detection limit.

At least four aliquots are prepared and analyzed according to the method
either concurrently or over a period of days.

Using all of the results, calculate the mean recovery (x) in the appropriate
reporting units (such as pg/L) and the standard deviations of the
population sample (n-1) (in the same units) for each parameter of interest.
When it is not possible to determine mean and standard deviations, such as
for presence/absence values in micro and mold analyses, the laboratory
must assess performance against established and documented criteria.
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. Compare the information from above to the corresponding acceptance

criteria for precision and accuracy in the published method. If no method
criteria exist, the IDOC performance must be compared to in-house QC
limits for laboratory control samples (LCS). Where appropriate, limits
may be compared to the criteria listed in DOD QSM. If all parameters
meet the acceptance criteria, the analysis of actual samples may begin. If
any one of the parameters does not meet the acceptance criteria, the
performance is unacceptable for that parameter. The analyst completes
further training before attempting the IDOC process again.

CDOC

Continuing Demonstration of Capability (CDOC) are performed at least annually
by documentation that technical personnel have read, understood and agreed to
perform the most recent version of the analytical method (the approved method or
standard operating procedure) and documentation of continued proficiency by at
least one of the following once per year:

. Acceptable performance of a blind sample (single blind to the analyst);

. Another demonstration of capability using at least four consecutive
laboratory control samples with acceptable levels of precision and
accuracy

. Successful analysis of a blind performance study sample

Initial and Continuing Demonstration of Capability (IDOC & CDOC)
(Environmental Lead Only)

IDOC

Analysts/Technicians in training complete a minimum of four independent test
runs of sample preparation and/or instrumental analysis. Independent runs are
defined as analytical runs consisting of at least five known samples, one of which
is a certified reference material or proficiency testing material, separated by a
period of time sufficient to evaluate the testing material.

. Sample Preparation and Analytical Personnel - the recoveries of the
associated reference materials or proficiency training samples for each run
must be within £10% of the certified value, 75% of the time.

NOTE: The reference/proficiency test samples utilized are: 1) similar to matrices
the analyst encounters during routine sample analysis, 2) cover the
sample mass range for which the analytical SOP has been designed and
3) cover the Lead (Pb) concentration for which the analytical SOP has
been designed. In cases where there are several matrices of potential
concern, four independent runs are not be sufficient to provide adequate
demonstration of performance.
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CDOC

Annual demonstrations are performed by Analysts/Technicians involved in Lead
(Pb) analyses to showed continued ability to adequately analyze samples for Lead
(Pb) based on standard reference materials (SRMs) or certified reference
materials. This demonstration is done at a minimum of every six months and can
be a part of the analysis of proficiency testing materials or quality control samples
associated with routine sample runs.

5.4.6 Measurement Uncertainty - ESC SOP# 030221, Measurement of Uncertainty
5.4.6.1 Uncertainty Definition

Uncertainty is defined as a variable associated with the result of a measurement
that characterizes the dispersion of the values that could reasonably be attributed
to the measurement type. This definition of uncertainty focuses on the range of
values that is relevant to the analytical technique being utilized for the analysis of
field samples.

The uncertainty of testing results are calculated and documented in accordance
with the requirements of 1ISO 17025 Clause 5.4.6. The Estimation of Uncertainty
of Measurement Procedure is applied to all in-house analytical methods, where
practical. The uncertainty of measurement determination is also required of all
ESC subcontractors.

5.4.6.2 Uncertainty Procedure

The Estimation of Uncertainty of Measurement Procedure is applied for
estimating uncertainty of measurement, except when the analytical methods
preclude such rigorous calculations. In certain cases it is not possible to undertake
metrologically and statistically valid estimations of uncertainty of measurement.
In these cases the laboratory attempts to identify all the components of uncertainty
and make the best possible estimation, and ensure that the form of reporting does
not give an exaggerated impression of accuracy. Reasonable estimation is based
on knowledge of the performance of the method and on the measurement scope,
and makes use of previous experience and validation data.

The degree of rigor needed in an estimation of uncertainty of measurement
depends on factors such as:

o Requirements of the method
o Requirements of the client
o The existence of narrow limits on which decisions on conformance are

based
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In practice the uncertainty of the result may arise from many possible sources,
including an incomplete definition, sampling, matrix effects and interferences,
environmental conditions, uncertainties of weights and volumetric equipment,
reference values, approximations and assumptions incorporated in the
measurement method and procedure, and random variation.

In cases where a well-recognized method specifies limits to the values of the
major sources of uncertainty of measurement and specifies the form of
presentation of calculated results, the laboratory is considered to have satisfied the
estimation uncertainty of measurement by following the method and reporting
instructions (see section 5.10).

5.4.6.3 Uncertainty Determination

Where possible, ESC utilizes data from Laboratory Control Samples (LCS) to
determine the minimal uncertainty estimates in each matrix. LCSs are matrix
dependent and are consistent representatives of the method effects on the
particular matrix of choice. Uncertainty is determined per analytical technique,
where applicable, and is performed using a population of 50 or more data points.
Since the uncertainty is essentially constant, for each method, across a given
matrix, ESC’s method of choice is to determine uncertainty at the 95% confidence
interval.

Procedure Summary:

o Select a group of representative data, from a single matrix. Data set must
be 50 individual measurements or greater.

. Determine the relative standard deviation of recovery data

. Calculate the expanded uncertainty as two times the relative standard
deviation

5.4.6.4 Uncertainty Results

ESC does not report uncertainty measurements on the final report. However,
uncertainty determinations are available for review, when specifically requested
for a project. The measurements are only applicable to the specific analytical
procedure and matrix. No effects of sampling activities or related processes are
considered in this determination.

5.4.7 Control of Data
5.4.7.1 Transfer Checks

Calculations and data transfers are subject to appropriate checks in a systematic
manner.



ESC Lab Sciences

Section 5.0, Ver. 9.0

Quality Assurance Manual Date: April 15, 2011

Page: 15 of 74

5.4.7.2 Automated Acquisition

When computers or automated equipment are used for the acquisition, processing,
recording, reporting, storage or retrieval of data, the laboratory ensures that:

computer software developed by the user is documented in sufficient
detail and suitably validated as being adequate for use

procedures are established and implemented for protecting the data; such
procedures includes, but not be limited to, integrity and confidentiality of
data entry or collection, data storage, data transmission and data
processing

computers and automated equipment are maintained to ensure proper
functioning and are provided with the environmental and operating
conditions necessary to maintain the integrity of data.

5.4.7.3 Commercial Software

Commercial “off the shelf” software, e.g., word processing, database and
statistical programs in general use within its designed application range may be
considered sufficiently validated. However, laboratory software
configuration/modifications are validated as in 5.4.7.2.

5.4.7.4 ESC Software Systems

Table 5.4.7.4a LIMS

System

Description

LIMS

The LIMS is a computerized database for data management. Access to the system
is protected by coded password and access is granted based on user need.

Security

Level 1. Login, lookup sample status, generates worksheets. General access,

every station has access.

Level 2. Enter data, proofread and change data. The data entry person has access

to this level.

Level 3. Review and validate data, generate reports. Access is limited to the TSR,

lab supervisors and QA. Once data is approved in the LIMS, it cannot be
altered. Only the status of the sample may be changed to either
"reported” or "invoiced."

Hardcopy
Records

Login summary - includes all information on sample and requested analyses
Lab preparation preview and benchsheets for digestions, extractions

Lab assignment/benchsheets to generate work assignments and record data
Data approval reports

o Final reports for clients

o QA summary

Hardcopy
Records

All paper records are retained by ESC. As the pages become historical (prior to
the current working range of log numbers), they are removed from the logbook,
prep book, or workbook in sequential order and permanently bound for storage in
banker's boxes. The Lab Support Supervisor maintains a log of numbered boxes
and their contents. They are cross-referenced by sample log number, date and
storage number.
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Table 5.4.7.4a LIMS

System Description

Data Data is available on electronic media. Revisions to the LIMS software are

Records documented within the code. Each revision indicates the change in function,
programmer’s initials, and date of change. Programming has limited access and is
accessible only by approved individuals through the use of passwords.

Manual o The section supervisor first approves raw data.

Data Entry | e The data entry portion of the LIMS can only be accessed by authorized

(verified by individuals, therefore allowing limited access to protect the integrity and

4-step maintain the confidentiality of the data.

system) o The data entry person and a qualified laboratory analyst then proofread each

group of entered data.
e When all results for a sample are complete, a report is printed and examined by
a Technical Service Representative for final approval.

Calculations | All calculations performed by the LIMS are approved and submitted by the
Laboratory Supervisors. Each calculation is tested parallel to manual calculations
to ensure proper function.

Automatic Data is transferred electronically from instrumentation directly to the LIMS. Once

Data the data has been transferred, it undergoes a screen review. The data is then

Transfer printed and reviewed again. If data needs to be changed, a data entry specialist
changes it and a hardcopy is printed of the final data.

Table 5.4.7.4b AUXILIARY SOFTWARE
System Description
Auxiliary Auxiliary Computer and Software Used to Generate and Validate Data
Several instruments have their own dedicated single computer and
manufacturer-designed software to run them. Instruction manuals and other
documentation provided by each manufacturer are maintained. ESC receives

General updates as they become available from the manufacturer. All raw and filtered

data is stored on media (with uniquely titled data files on floppy discs) and all
associated printouts and paperwork is filed. The original raw data is not
accessed again unless it is subjected to uncertainty.
Creation of any method or analyte files, necessary to run the appropriate
analyses is the responsibility of the group leader. The lab supervisor verifies

. that the compounds, wavelengths, retention time windows, calculation criteria,

Method Files . X . .

and other relevant parameters are correctly input into the specific method file.

Analysts may only use the method files that have been specifically generated by

the group leader.

All purchased software that is used in conjunction with software specific
Supplier Info | instruments is guaranteed by the supplier to function as required. The supplier

of the software performs all troubleshooting or software upgrades and revisions.

Computer software is validated for proper performance. The result of the

Validation validation is recorded, when in-house programming is the source of the

calculation.
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55 EQUIPMENT
5.5.1 Usability

Laboratory standards, equipment, and associated apparatus are suitable for the
validation of acceptable performance of analyses and are maintained in
accordance with this quality manual to include protection from dirt, dust,
corrosion, and other causes of deterioration. Laboratory personnel investigate any
equipment or standards, which are suspect in contributing to out-of-control
conditions. Records of corrective actions for discrepancies are maintained in the
laboratory (see Section 4.11).

5.5.2 Calibration of Equipment

5.5.2.1 To maintain the integrity of standards, all maintenance operations are performed
according to documented procedures and the laboratory standards are:

. Selected for use according to the level of precision, accuracy, and
uncertainty required

. Limited in access and use, to trained and authorized laboratory staff only

. Handled and safely stored according to method requirements

5.5.2.2 Primary standards, directly traceable to NIST standards, are obtained from a
vendor approved by the A2LA or NELAP and all certificates of analysis are
maintained on file in the laboratory.

5.5.2.3 Secondary standards are also obtained from a vendor approved by the A2LA or
NELAP and all certificates of analysis are maintained on file in the laboratory.
They are calibrated by comparison to primary standards. Calibration reports are
maintained on file in the laboratory.

5.5.2.4.Working standards are prepared from certified stock standards. Standard
preparation logs are maintained electronically via the Standards Logger in the
ESC LIMS.

5.5.2.5 Support Equipment Calibration: Including, but is not limited to: balances, ovens,
refrigerators, freezers, incubators, water baths, temperature measuring devices,
volumetric dispensing devices, and thermal/pressure sample preparation devices.
All support equipment is maintained in proper working order and records are kept
of all repair and maintenance activities, including service calls.

5.5.2.6 Equipment used with nominal values and corrections is verified by calibration
labs having ISO 17025, or other suitable, accreditation. A calibration interval is
established for the equipment (i.e., environmental equipment, balances).
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5.5.2.7 Calibration of equipment is conducted at a frequency to ensure that the equipment

5.5.3

remains in tolerance during its use in the laboratory. Frequency of calibration is
based on a review of calibration, maintenance, and repair history. Reviews are
conducted by the Department Manager and records are maintained.

Equipment Operation and Maintenance — See Table 5.5.3.3 for General
Information

5.5.3.1 ESC’s preventative maintenance program provides guidelines to ensure that every

effort is made to keep equipment well maintained and prepared for the next
project. Most equipment is kept in duplicate and spare parts are kept in stock.
Instrument/equipment manuals are kept in each department for quick reference to
aid in problem diagnosis. ESC maintains service contracts on major laboratory
equipment, so that in the event of failure, repairs can be made within a few days.
The appropriate Department Manager is consulted if an instrument repair is
required. If a solution to the problem is not found immediately, a call may be
placed to the instrument manufacturer or maintenance support provider for
assistance in diagnosing the problem, determining the extent of repair needed and
a possible timeframe for repairs to be completed.

5.5.3.2 If analyses are scheduled and it appears that the equipment may be down for a

longer period, ESC arranges for analyses to be performed by another qualified lab.
This action is utilized if client required definite turnaround time or sample holding
times would be exceeded.

5.5.3.3 General Equipment (All Labs)

If method calibration requirements for a particular procedure are more stringent
than those listed here, they are followed when that procedure is performed.
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Table 5.5.3.3a General Equipment Calibration

Equipment Activity Frequency * Record Type
Balances Verified with Class | NIST traceable Before use Logbook — Located in
weinhts when 11sed pach resnective lah
Balances e Clean Semi-annually under | Certificates from
e Check alignment a service contract. contractor.
e Service Contract
Top-loading balances are allowed a
tolerance of +1%, while analytical
balances are allowed a tolerance of +0.1%.
Weights — e Only use for the intended purpose Checked for accuracy | Certificates from
Class | e Use plastic forceps to handle by an external source, | contractor.
e Keepin case annually, or sooner if
e Store in desiccator necessary.
e Re-calibrate
pH meters and | Calibration: Before use Calibrations are

probes

pH buffer aliquot are used only once
Buffers used for calibration bracket

the pH of the media, reagent, or

sample analyzed.

Check must perform within 0.05 pH
units. Temperature correction is
performed either automatically by the
instrument or manually depending upon
the instrument used.

recorded in a logbook.

Automatic
pipettes

Verify for accuracy and precision using
reagent water and analytical balance

In-house — Monthly
Contract — Semi
Annually
Tolerance is set at
2.0%, (ASTM
standard = 3%).

Monthly verifications
are recorded in a
logbhook.

Semi-annual cal. is
verified by certificates
from the cal. service.

Refrigerators,
Freezers, Hot
plates and BOD
incubators

Thermometers are immersed in liquid
to the appropriate immersion line
The thermometers are graduated in
increments of 1°C or less

Temperatures are
recorded each day in
use

Logbook

Ovens

Thermometers are immersed in sand to
provide even measurement

The thermometers are graduated in
increments of 1°C or less

Temperatures are
recorded each day in
use

Logbook
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Table 5.5.3.3a General Equipment Calibration

Equipment Activity Frequency * Record Type
Thermometers ESC NIST certified thermometers Calibrated annually Calibration
by a NIST calibration | certificates from the
service, accredited to | calibration service.
ISO/IEC 17025 and
ANSI/NCSL Z540-1.

DO Meter Calibrated according to manufacturer's Before use Calibration of each
specifications. Using the recorded meter is recorded in a
temperature and barometric pressure the separate logbook.
meter is calibrated to the air saturation of
dissolved oxygen using a conversion chart
provided by the manufacturer.

Specific The conductivity meter is calibrated Before use Calibration of each

Conductivity according to manufacturer's specifications. meter is recorded in

Meter Temperature correction is performed either separate daily
automatically by the instrument or logbooks.
manually depending upon the instrument
used.

¢ Biomonitoring, potassium chloride
with a conductivity value of 100 and
1000 umhos/cm is used as the
calibration standard.

e Wet Lab, potassium chloride with a
value of 1413 umhos/cm is purchased
from NSI for calibration purposes.

Fume Hoods Check semi-annually and must meet the Recorded in Logbook

OSHA minimum recommended face
velocity of 60 — 100 fpm.




ESC Lab Sciences Section 5.0, Ver. 9.0

Quality Assurance Manual Date: April 15, 2011
Technical Requirements Page: 21 of 74
Table 5.5.3.3b Class 1 Weight Tolerance
ASTM Class 1

Value Tolerance Unit | ASTM Class 1 Tolerance | Unit
1mg 0.01 mg 0.00001 g
2mg 0.01 mg 0.00001 g
3mg 0.01 mg 0.00001 g
5mg 0.01 mg 0.00001 g
10mg 0.01 mg 0.00001 g
20mg 0.01 mg 0.00001 g
30mg 0.01 mg 0.00001 g
50mg 0.01 mg 0.00001 g
100mg 0.01 mg 0.00001 g
200mg 0.01 mg 0.00001 g
300mg 0.01 mg 0.00001 g
500mg 0.01 mg 0.00001 g
1g 0.034 mg 0.000034 g
29 0.034 mg 0.000034 g
39 0.034 mg 0.000034 g
59 0.034 mg 0.000034 g
10g 0.05 mg 0.00005 g
209 0.074 mg 0.000074 g
30g 0.074 mg 0.000074 g

554

5.55

5.5.6

Identification of Equipment

Each item of equipment is uniquely labeled, marked or otherwise identified.
Maintenance and calibration records for equipment and standards are maintained.

Records of Equipment

Equipment lists are department specific and are found in the associated
appendices to the QA Manual.

Equipment Handling, Storage, Use, and Maintenance
All laboratory equipment is maintained, stored, and used in accordance with
manufacturer’s instructions. Operation manuals and instructions for proper

maintenance of equipment are available to the staff and located in the laboratory.

Equipment is used or operated only when in a safe and reliable condition, by
personnel who have been trained and are qualified. User instructions are available.
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Table 5.5.6 - GENERAL PREVENTATIVE MAINTENANCE

Type

Description

Glassware

Routine laboratory glassware is washed in a non-phosphate detergent and
warm tap water. Before washing, all writing and large deposits of grease are
removed with acetone. Glassware is then rinsed with: tap water, "No
Chromix" solution, tap water, and deionized (DI) water. Glassware is stored in
designated drawers or on shelves, inverted if possible. All organic glassware
is rinsed with the required solvent, prior to use. Inorganic glassware is rinsed
with DI water prior to use, which is a precaution against airborne cont.

Logbooks

Maintenance logs are kept on all major laboratory equipment. The logbook is
updated and signed when maintenance is performed (i.e., new rings, column or
septum change, etc.). Maintenance logbooks are located in the immediate area
of the instrument. All preventive maintenance is noted either in the
maintenance logbook or in the runlog notebook.

At a minimum, all maintenance logs contain the following:

e All entries in the maintenance logs must be initialed and dated by the
person performing the maintenance.

All maintenance logs must be bound and paginated.

All pages of the maintenance logs must have “ESC” at the top of page.
The instrument ID number, or serial number.

Make and model of the instrument.

Date of installation, or the date the instrument was put in service (if
available).

e  Condition of the instrument when installed (hew or used)

e A unique number for each notebook

Service Records

Maintenance that requires a service call from the vendor should contain the
following:

Must state details when the problem began, and what the problem was.
When a service call was placed.

When the service engineer came to repair the instrument.

When the problem was solved.

How the problem was solved.

To verify that the instrument is running properly after service has been
performed, recalibrate and analyze QC samples before the service engineer
leaves.

Additional Records
— Misc. Monitoring

Additional records are kept, updated and signed when technicians are
assigned to perform the following tasks:

e  Monitor laboratory devices such as air compressors, vacuum pumps,
heaters, etc., to ensure that they are properly lubricated and in good
working condition.

¢  Monitor on a daily basis: general lab QC areas, such as BOD incubators,
temperature, drying ovens, desiccators, deionized water, sample cooler
temperature, etc., and record appropriate parameters in the assigned QC
logbooks.

e Monitor the supply and quality of purchased chemicals, reagents and
glassware, and keep inventory at established levels. All chemicals are
dated in relation to receipt and date opened.
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5.5.7 Equipment Out of Service

5.5.8

5.5.9

5.5.10

5.5.11

5.5.12

When equipment is found to be in unacceptable condition or has been subjected to
overloading or mishandling or if an instrument gives suspect results or has been
shown by verification or otherwise to be defective, the equipment is clearly
marked as out-of-service. Only the analyst responsible for the repair, or the
Department Manager, can place equipment back in service. Once repaired and
validated by calibration, verification, or other appropriate reviews, and found to
perform satisfactorily, the equipment can be placed back in service. The
laboratory examines the possible effect of defective equipment on any previous
calibrations.

Status of Calibration

When appropriate, each item of equipment is labeled, marked, or otherwise
identified to indicate its calibration status.

All equipment used with nominal values and corrections is labeled indicating the
calibration status. Examples of this equipment include thermometers, calibration
weights, and balances.

Equipment Returning to Service

When for any reason, equipment goes outside the direct control of the laboratory,
the laboratory ensures that the function and calibration status of the equipment are
checked and shown to be satisfactory before the equipment is returned to service.

Calibration Checks

Analytical instruments are calibrated per method requirements. Balances and
temperature-indicating devices are verified semiannually. Records are maintained
as quality assurance documents.

Calibration Factors

Where calibrations give rise to a set of correction factors, the laboratory has
procedures to ensure that copies (e.g., in computer software) are correctly
updated.

Safeguarding of Equipment Integrity

Analytical and supporting equipment is protected from inadvertent adjustments
that could affect the integrity of the laboratory results. Instruments are located in
access-protected areas. Software is tested and approved before use. Spreadsheets
used in the calculation of analytical results are tested, approved, and locked before
being placed into service.
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5.6 MEASUREMENT TRACEABILITY

5.6.1 Policy (See SOP# 030202, Receipt and Records of Stock, Intermediate, and
Working Standards)

5.6.1.1 Standards and equipment significantly affecting the measurement integrity of
analyses conducted by the laboratory are monitored for stability as part of the
measurement control program. Standards and equipment are calibrated and/or
verified before use to ensure acceptable performance. Any standard or equipment
that appears unreliable or has exceeded the calibration interval is evaluated
and/or removed from service.

5.6.1.2 When standards, reagents, or other certified consumables are received, they
are assigned a unique number. The number is recorded in the LIMS Standards
Logger with other important information concerning receipt date, supplier,
expiration date, description, and volume. The number is then placed on the
item and the Certificate of Analysis. The Certificate of Analysis is maintained
electronically. Each item is dated upon opening. Each laboratory appendix
contains a list of standard sources, receipt, and preparation information. Field
personnel obtain several field standards from the lab and the standards are
NIST traceable.

5.6.2 Measurement Traceability

5.6.2.1 ESC has established a program of calibration and verification that is designed to
ensure that the measurements made by the laboratory are documented and
traceable to national standards.

5.6.2.2 To provide external evidence of traceability, the laboratory participates in
measurement control programs, such as proficiency tests, and other
interlaboratory and collaborative round robins, as required (See SOP# 030212, PT
Program).

5.6.3 Calibration/Verification
5.6.3.1 Standards (Calibration)
5.6.3.1.1 Primary standards are calibrated to the standards set forth by the
National Institute of Standards and Technology (NIST) or by an ISO
17025-accredited provider.

5.6.3.1.2 Primary standards are verified by secondary standards and are monitored
through the measurement control programs established in the laboratory.

5.6.3.1.3 Standards are re-calibrated if there is damage to the standards or any
significant change is observed in the measurement control program.
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5.6.3.2 Standards (Verification)

5.6.3.2.1 Continuous verification of standards, through the measurement control
program, ensures required measurement integrity of testing and includes:

o Statistical data from check standards and/or control charts (See
SOP# 030207, Quality Control Charting and Tracking)
o Results from interlaboratory comparisons and/or proficiency

tests (See SOP# 030212, PT Program).

5.6.3.2.2 Measurement assurance procedures for verification of standards are
maintained in the laboratory, according to the individual method SOPs.

5.6.3.3 Measuring and Test Equipment
5.6.3.3.1 Equipment used with nominal values and corrections is calibrated by
calibration labs having ISO 17025 accreditation, other suitable
accreditation, or mutual recognition. A calibration interval is established
for the equipment.

5.6.3.4 Standard/Reagent Sources, Records, & Preparation

Standard /Reagent Selection

Standards and reagents are selected according to the method requirements. A
minimum of analytical reagent grade is used when not method stated. The
Laboratory Director or designee(s) makes the actual determination concerning
quality and manufacturer. The purchasing agent maintains a list of approved
vendors that have been evaluated and approved as suppliers of critical
consumables, supplies and services that may affect the quality of environmental
testing and calibration. All supplies that are directly used for analysis are
inspected and verified upon arrival at the Laboratory. ESC SOP# 030210,
Materials Procurement for Analytical Processes, details the entire procedure.

Standard/Reagent Inventory

An inventory of consumables and reagents are stocked in the individual
laboratory areas. Any overstock items are kept in a controlled area, maintained by
the purchasing department. Items are taken from the inventory area to the
laboratories upon request.
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Standard/Reagent Preparation

When standards are prepared in-house, they are weighed on an analytical balance,
calibrated against Class “I”” weights, diluted in Class "A" glassware, and
compared against an external reference standard. The standard is marked with
concentration, then signed and dated by the analyst, and placed in the appropriate
storage area.

All dilutions of stock standards are prepared in Class A volumetric glassware.
Where dilutions are made to volume, TC (to contain) glassware is used. All
volumetric pipettes are Class A and designated as TD (to deliver). If the
intermediate or working standards are to be saved and used again, the standard
container is marked with concentration, date, source standard, expiration, and the
analyst's initials.

All purchased stock standards are kept in a designated area within the appropriate
section. Each chemical is marked in relation to date received, date opened, and
expiration date.

Standard/Reagent Logbooks

A standard log is kept with each analysis book, indicating date of preparation,
which standard (by lot number, if applicable) used, the amount used to prepare the
solution, when it was made and expiration date or the recommended holding time.
Reagents are recorded in the same manner as standards. Reagents that are
prepared on a daily basis are recorded directly onto the raw data sheet. The
analyst preparing the reagent initials and dates the raw data sheet. Where
appropriate, an electronic LIMS Standard Logger is used in lieu of handwritten
logbooks.

5.7 SAMPLING

5.7.1

5.7.2

Sampling Plan

When the laboratory carries out sampling of substances, materials or products for
subsequent testing or calibration, it has a sampling plan and procedure for
sampling. The sampling plan as well as the sampling procedure are available at
the location where sampling is undertaken. Sampling plans are, whenever
reasonable, based on appropriate governing methods. The sampling process
addresses the factors to be controlled to ensure the validity of the analytical
results.

Client Requirements
ESC has no jurisdiction over client deviations from any sampling plan but clients

are encouraged to maintain proper records and to include appropriate information
in all documents and communications.
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5.7.3 Sampling Records

5.7.4

See Appendix Il for information regarding the records of relevant field data.

Field Sampling - General Summary

Sample Labels

All sample labels contain the following information: Client name, project name
or ID, site 1D, sampling point, time collected, and date collected. In addition the
label includes information regarding preservation and method assignment. The
project ID number is a unique 1D number that can be associated with the client
overseeing the project. Clients are designated in the ESC LIMS by a unique name
referred to as a COCODE. The COCODE always precedes the project ID so that
ESC personnel can easily relate a project ID to a particular client. As samples are
logged in, they are assigned a unique sequential number. NO login number can be
used twice. When the samples are logged in, all field label information is entered.
All sample information can be accessed by entering the LIMS and viewing the
sample login number. ESC has the capability to access all samples with the same
project ID and print a summary of the samples. All field information can be
reviewed in the field notebook by date and client.

Field Notebooks

Field notebooks are an essential part of the COC. Every detail concerning the
sampling event must be documented. All documentation must be written with
waterproof ink. All records are signed and dated by the individuals responsible
for making the entry. Errors made during the documentation process are deleted
by a single line with the initials of the person who corrected it and the date made.

Crucial information to be recorded in the field notebook includes:

Site identification

Sample location

Date and time of sample collection.

Names of individual(s) collecting and documenting each sample.

Names of all individuals present at the time of collection.

Pertinent field conditions, including weather, site, traffic, other events,

problems, etc.

o A copy of the Shipping Batch Detail Report is included as an attachment
to the COC with each kit prepared and shipped.

. Specific sampling equipment used for the collection of each individual

sample or sample group (Unique equipment identification numbers can be

used.)
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. If field analyses are performed, calibrations and results are recorded in
field workbooks.

. When sampling monitoring wells, the field notes (whether in notebooks or
on standard forms) must also document:

> Well casing composition and diameter

> Water table depth

> Well depth

> Calculations to determine the volume of water to be purged
> The total volume of water purged and how accomplished

> The date and time well was purged, beginning to end

> Use of fuel-powered units, bailers, etc.

. When collecting surface water samples, the field notes must include the
depth at which the sample was taken and the type of sampling equipment
used.

. When water samples are collected over a period of time, it is necessary to
indicate the following information in the field notes:
> Collection beginning and ending time and date
> Specific equipment used (manual or automatic)
> Abnormal conditions of the sampling location
> Safety precautions taken.

Field Chain of Custody (COC)

All field records include the signature of the person(s) responsible for the
collection of the samples.

COC forms are completed and returned with the samples collected by ESC
personnel. COC forms are also made available to clients collecting their own
samples. A copy of the COC is retained in pdf form along with a pdf copy of the
final report in the LIMS. The original is returned to the client with the final
report. The COC is signed by the sampling personnel in the space referred to as
"Collected by:".

A sample label is affixed to the side of each sample container before or at the time
of sample collection. Pertinent information on the label includes a unique field
identification number, sample description, preservative, method requested, date
and time the sample was collected.
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5.7.5 Field Quality Control Checks

Blanks collected in the field are considered to be specific quality control for a set of
samples. Analytical data that is consequential from the blanks is used to assess the
integrity of field sampling and cleaning operations. This data can be used to confirm
the use of contaminant-free sample containers and preservation reagents, and/or
successful equipment cleaning. Potential on-site contamination, personnel sample
collection technique accuracy, and problems that may occur in sample storage and
transportation may also be revealed. Field blanks are treated in the same manner as
regular samples: preserved with the same reagents, stored and transported in the
same containers with samples, etc. For soil or solid samples, deionized water is used
for blanks in similar containers.

5.7.5.1 Field/Equipment Blanks

The purpose of field blanks is to evaluate the purity of preservation or additive
reagents. Field blanks also represent the collection techniques, general sample
containers to be filled, and the effects of on-site environmental conditions and
possible contaminants. Field blanks are prepared at sampling locations by filling
sample containers with DI water, adding appropriate preservatives or additives,
sealing the containers, and completing all paperwork required for the samples.
Blanks are stored in the same shipping containers with the samples for transportation
back to the lab.

Field blanks are generally collected at a rate of one blank per parameter group per
day, or 5% of the samples in the parameter group, whichever is greater.

Equipment blanks help measure the effectiveness of pre-cleaning and field cleaning
of equipment. They are used to evaluate sources of contamination that may also be
found in a trip blank. Equipment blanks are collected according to the frequency
shown in Table 5.7.5. Equipment blanks are prepared by rinsing the equipment with
analyte-free water in the same manner as used for sample collection. The equipment
blank is placed in the appropriate containers with required preservatives, if any.
Blanks must be taken and preserved, where required, for each method group. The
blanks are stored in the same shipping containers as samples for transportation back
to the lab.
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5.7.5.2 Trip Blanks

Trip blanks are used when sampling for volatile organic compounds to evaluate the
cleanliness of the sample container, purity of the blank source water, and the
exposure of the sample to contaminants during storage and/or transportation to and
from the laboratory. The Laboratory supplies the trip blank with the sampling kit
order, according to the following:

. The trip blanks are filled with analyte-free water plus any appropriate
preservatives. (Matrix specific trip blanks are provided where necessary)

. The containers are sealed, labeled, and transported to the field in the same
coolers or boxes with the sample containers to be used for sample
collection.

. Trip blanks are not opened in the field.

o The trip blanks must be handled in the same manner as the samples being

collected and are transferred (if required) with other samples for storage
and transportation to the laboratory.

o If additional blanks (field and equipment) are necessary the same source
water as the trip blanks are used.

. One trip blank per parameter group per cooler are used in the sampling
event.

. The client is notified if the trip blank does not return with the sample set

and a nonconformance is issued.

TABLE 5.7.5.2 EQUIPMENT BLANK COLLECTION PROCEDURE
FOR EACH TYPE OF SAMPLING EQUIPMENT

No. of Samples | Precleaned Equipment Blank Per | rielq_Cleaned Equipment
Parameter Group Prior to Sample Blanks Per Parameter Group
Collection
Less than 10 1 equipment blank if no field 1 equipment blank for field-
cleaning on site; OR cleaned equipment
Greater than 10 1, or 5% of equipment sets, 1, or 5% of equipment sets
whichever is greater cleaned, whichever is greater

NOTE: Equipment blanks must accompany samples in the same container used for
transportation.

5.7.5.3 Field Duplicates
Field duplicates are collected for each analyte group and are required whenever five

or more samples are being collected. If more than ten samples are to be collected,
the field duplication rate is 10%.
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5.8

5.7.5.4 Field QC Check Samples

All field instruments are calibrated at the beginning of each sampling day.
Calibration is checked following every 10 samples or at maximum intervals of 4
hours. Calibration is verified at the end of the day. Recalibration is required if the
QC check samples do not meet calibration criteria. The pH meter is evaluated after
every ten samples using a buffer different than the ones used to calibrate the meter.
The conductivity meter is evaluated by measuring the performance of the standard
and the result must not vary by more than 5% from the true value after applying the
cell constant.

5.7.5.5 Field Duplicate Analysis

All analyses run in the field have duplicates performed at a rate of 10% of the total
samples.

SAMPLE MANAGEMENT
5.8.1 Sample Management Instructions

Clients supply environmental samples from various sources/programs for
analysis. ESC utilizes method SOPs and contract requirements as the instructions
to properly handle and process these samples.

5.8.1.1 Holding Time Verification

. The Login Technicians are trained to recognize analyses with immediate,
24-hour, and 48-hour holding times. When short-hold samples arrive at
the laboratory, the Login procedure for those samples takes place
immediately. All analysts are trained to assess incoming samples for
holding time limitations.

. If a sample has a holding time limitation, the LIMS issues a due date on
the bench sheet to ensure that the extraction or analysis is completed
within time allowed.

. In the event that a holding time is exceeded, the TSR contacts the client,
informs them of the situation, and requests further direction. If instructed
by the client to proceed with the analysis, a qualifier is added to the
benchsheet, which is then carried on to reporting. The final report bears
the explanation in the form of a qualifier.
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5.8.1.2 Sample container and Sub-Sampling

. Each container displays the following information once it has been
released from sample login to the laboratory: the original sample container
label and the sample login label showing the sample log number.

. If the sample requires special DOT labeling, the label remains with the
sample through receiving and disposal. If the sampling personnel note any
special handling or precautions due to the nature of the sample, it is
recorded on the sample label. The login person, at that time, makes a note
in the LIMS to ensure that all departments have the information.

. The importance of sample label review is stressed to all chemists/analysts
and sample handling personnel.
. When a sample is obtained for analysis the chemist records in the

appropriate prep book or benchsheet the log number, the date removed, his
initials, and the volume or mass of sample removed.

. Samples are mixed prior to taking sub-samples for analysis, with the
exception of VOC analyses. Sub-sampling within the laboratory is
performed according to SOP# 030220, Sample Homogenization and Sub-
Sampling.

5.8.1.3 Sample Preparation

The LIMS keeps track of samples and their corresponding log numbers to be
analyzed. The analysts responsible for sample preparation maintain preparatory
documentation, whether organic or inorganic. The analyst asks the LIMS to
generate a prep sheet for a specific prep code. The LIMS provides all samples
assigned to that prep code and prints a worksheet to record the required
information.

o ESC currently maintains the following prep information: wet chemistry,
metal digestions, organic extractions (by method), and GC and GC/MS
injection logs.

. The chemist preparing the samples, dates and initials the entry, records
any non-standard procedure (e.g., an aliquot for metal digestion other than
100mL for a water sample) or unusual observation, and which samples are
spiked or duplicated.

. The organic extraction prep book contains all details concerning the
sample extraction procedure.

. When a preparation is complete, the chemist assigned to perform the
analysis is notified and the prepped sample is placed in the appropriate
holding area.

. Each extr