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Determination for Data Recall

CA-L-S-002 Subcontracting Procedures

CW-L-P-004 Ethics Policy

CA-L-P-002 Contract Compliance Policy

CW-F-P-002 Authorization Matrix

CW-F-P-004 Procurement and Contracts Policy

CA-C-S-001 Work Sharing Process

CA-T-P-001 Quialified Products List

CA-T-P-002 Selection of Calibration Points

CA-1-P-002 Electronic Reporting and Signature Policy

CW-F-S-007 Controlled Purchases Policy

CA-Q-M-002 Corporate Quality Management Plan

CW-E-M-001 Corporate Environmental Health & Safety Manual

REFERENCED LABORATORY SOPs

TestAmerica St. Louis Standard Operating Procedures are listed in Appendix 7.
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SECTION 3. INTRODUCTION, SCOPE AND APPLICABILITY

3.1 Introduction and Compliance References

TestAmerica St. Louis’s Quality Assurance Manual (QAM) is a document prepared to define the
overall policies, organization objectives and functional responsibilities for achieving
TestAmerica's data quality goals. The laboratory maintains a local perspective in its scope of
services and client relations and maintains a national perspective in terms of quality.

The QAM has been prepared to assure compliance with U.S. Department of Energy Quality
Systems for Analytical Services (QSAS, current revision), U.S. Department of Defense Quality
Systems Manual for Environmental Laboratories (QSM, current version), The NELAC Institute
(TNI) Standard, dated 2009, Volume 1 Modules 2 and 4, and ISO/IEC Guide 17025:2005(E). In
addition, the policies and procedures outlined in this manual are compliant with TestAmerica’s
Corporate Quality Management Plan (CQMP) and the various accreditation and certification
programs listed in Appendix 3. The CQMP provides a summary of TestAmerica’s quality and
data integrity system. It contains requirements and general guidelines under which all
TestAmerica facilities shall conduct their operations.

The QAM has been prepared to be consistent with the requirements of the following documents:

« EPA 600/4-79-019, Handbook for Analytical Quality Control in Water and Wastewater Laboratories,
EPA, March 1979.

o Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition,
September 1986, Final Update I, July 1992, Final Update IlIA, August 1993, Final Update II,
September 1994; Final Update 1IB, January 1995; Final Update Ill, December 1996; Final Update 1V,
January 2008.

« U.S. Department of Defense, Quality Systems Manual for Environmental Laboratories, Version 4.2,
October 2010.

o Federal Register, 40 CFR Parts 136, 141, 172, 173, 178, 179 and 261.

« APHA, Standard Methods for the Examination of Water and Wastewater, 18" Edition, 19", 20" and
21%, and on-line Editions.

o U.S. Department of Energy Order 414.1B, Quality Assurance, Approved April 29, 2004.
o U.S. Department of Energy Order 414.1C, Quality Assurance, June 17, 2005.

« U.S. Department of Energy, Quality Systems for Analytical Services, Revision 2.8, January 2012.

« U.S. Department of Defense, Quality Systems Manual for Environmental Laboratories, Version 4.2
October 2010

« Nuclear Regulatory Commission (NRC) Quality Assurance Requirements.
o Federal Register 10CFR 50 Appendix B
o Toxic Substances Control Act (TSCA).

e ASME NQA-1-2000 Quality Assurance Requirements for Nuclear Facility Applications (for nuclear
safety related activities)

e ASME NQA-1-1994 Quality Assurance Requirements for Nuclear Facility Applications (for nuclear
safety related activities)
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e Federal Register 10CFR21

3.2 Terms and Definitions

A Quality Assurance Program is a company-wide system designed to ensure that data
produced by the laboratory conforms to the standards set by state and/or federal regulations.
The program functions at the management level through company goals and management
policies, and at the analytical level through Standard Operating Procedures (SOPs) and quality
control. The TestAmerica program is designed to minimize systematic error, encourage
constructive, documented problem solving, and provide a framework for continuous
improvement within the organization. Refer to Appendix 4 for the Glossary/Acronyms.

3.3 Scope / Fields of Testing

The laboratory analyzes a broad range of environmental and industrial samples every month.
Sample matrices vary among air, drinking water, effluent water, groundwater, hazardous waste,
sludge and soils. The Quality Assurance Program contains specific procedures and methods to
test samples of differing matrices for chemical and physical parameters. The Program also
contains guidelines on maintaining documentation of analytical processes, reviewing results,
servicing clients and tracking samples through the laboratory. The technical and service
requirements of all analytical requests are thoroughly evaluated before commitments are made
to accept the work. Measurements are made using published reference methods or methods
developed and validated by the laboratory.

The methods covered by this manual include the most frequently requested methodologies
needed to provide analytical services in the United States and its territories. The specific list of
test methods used by the laboratory can be found in Appendix 3. The approach of this manual
is to define the minimum level of quality assurance and quality control necessary to meet these
requirements. All methods performed by the laboratory shall meet these criteria as appropriate.
In some instances, quality assurance project plans (QAPPSs), project specific data quality
objectives (DQOs) or local regulations may require criteria other than those contained in this
manual. In these cases, the laboratory will abide by the requested criteria following review and
acceptance of the requirements by the Laboratory Director, Technical Directors and the Quality
Assurance (QA) Manager. In some cases, QAPPs and DQOs may specify less stringent
requirements. The Laboratory Director and the QA Manager must determine if it is in the lab’s
best interest to follow the less stringent requirements.
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34 Management of the Manual

341 Review Process

The template on which this manual is based is reviewed annually by Corporate Quality
Management Personnel to assure that it remains in compliance with Section 3.1. This manual
itself is reviewed annually by senior laboratory management to assure that it reflects current
practices and meets the requirements of the laboratory’s clients and regulators as well as the
CQMP. Occasionally, the manual may need changes in order to meet new or changing
regulations and operations. The QA Manager will review the changes in the normal course of
business and incorporate changes into revised sections of the document. All updates will be
reviewed by the senior laboratory management staff. The laboratory updates and approves
such changes according to SOP ST-QA-0035, “Preparation and Management of Standard
Operating Procedures”.
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SECTION 4. MANAGEMENT REQUIREMENTS

41 Overview

TestAmerica St. Louis is a local operating unit of TestAmerica Laboratories, Inc. The
organizational structure, responsibilities and authorities of the corporate staff of TestAmerica
Laboratories, Inc. are presented in the CQMP. The laboratory has day-to-day independent
operational authority overseen by corporate officers (e.g., President, Chief Operating Officer,
Corporate Quality, etc.). The laboratory operational and support staff work under the direction
of the Laboratory Director. The organizational structure for both Corporate & TestAmerica St.
Louis is presented in Figure 4-1.

4.2 Roles and Responsibilities

In order for the Quality Assurance Program to function properly, all members of the staff must
clearly understand and meet their individual responsibilities as they relate to the quality
program. The following descriptions briefly define each role in its relationship to the Quality
Assurance Program. More extensive job descriptions are maintained by laboratory
management.

42.1 Additional Requirements for Laboratories

The responsibility for quality resides with every employee of the laboratory. All employees have
access to the QAM, are trained to this manual, and are responsible for upholding the standards
therein. Each person carries out his/her daily tasks in a manner consistent with the goals and in
accordance with the procedures in this manual and the laboratory’s SOPs. Role descriptions for
corporate personnel are defined in the CQMP. This manual is specific to the operations of
TestAmerica’'s St. Louis laboratory.

42.2 Laboratory Director (LD) or Designee

The St. Louis Laboratory Director is responsible for the overall quality, safety, financial,
technical, human resource and service performance of the whole laboratory and reports to
his/her respective General Manager (GM). The Laboratory Director provides the resources
necessary to implement and maintain an effective and comprehensive Quality Assurance and
Data Integrity Program.

Specific Responsibilities include, but are not limited to:

o0 The Laboratory Director is responsible for maintaining positive operating margin
to the company at the laboratory level and for meeting and exceeding the annual
budget.

o Ensures that personnel are free from commercial, financial and other undue
pressures which might adversely affect their quality of work

0 Supervise all laboratory personnel and provide guidance and direction as
needed.

0 Ensure that sufficient numbers of qualified personnel are employed to supervise
and perform the work of the laboratory.
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0 Responsible for ensuring compliance and integration of facility operation with
corporate and regulatory policies and procedures.

o0 Ensures that appropriate corrective actions are taken to address issues identified
by external and internal audits.

0 The laboratory Director has signatory authority for the QAM, policies, SOPs and
contracts (as defined by TestAmerica policy).

423 Quality Assurance (QA) Manager or Designee

The QA Manager has responsibility and authority to ensure the continuous implementation,
maintenance and improvement of the quality system.

The QA Manager reports directly to the Laboratory Director and has access to Corporate QA for
advice and resources. This position is able to evaluate data objectively and perform
assessments without outside (e.g., managerial) influence. Corporate QA may be used as a
resource in dealing with regulatory requirements, certifications and other quality assurance
related items. The QA Manager directs the activities of the QA officers to accomplish specific
responsibilities, which include, but are not limited to:

« Serves as the focal point for QA/QC in the laboratory.

« Having functions independent from laboratory operations for which he/she has quality
assurance oversight.

« Maintaining and updating the QAM.
« Monitoring and evaluating laboratory certifications; scheduling proficiency testing samples.

« Monitoring and communicating regulatory changes that may affect the laboratory to
management.

« Training and advising the laboratory staff on quality assurance/quality control procedures
that are pertinent to their daily activities.

« Have documented training and/or experience in QA/QC procedures and the laboratory’s
Quality System.

« Having a general knowledge of the analytical test methods for which data audit/review is
performed (and/or having the means of getting this information when needed).

« Arranging for or conducting internal audits on quality systems and the technical operation.

« The laboratory QA Manager will maintain records of all ethics-related training, including the
type and proof of attendance.

« Maintain, improve, and evaluate the corrective action database and the corrective and
preventive action systems.

« Notifying laboratory management of deficiencies in the quality system and ensuring
corrective action is taken. Procedures that do not meet the standards set forth in the QAM or
laboratory SOPs shall be investigated following procedures outlined in Section 12 and if
deemed necessary the procedures may be temporarily suspended during the investigation.

« Objectively monitor standards of performance in quality control and quality assurance
without outside (e.g., managerial) influence.
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Coordinating of document control of SOPs, MDLs, control limits, and miscellaneous forms
and information.

Review a percentage of all final data reports for internal consistency. Review of Chain of
Custody (COC), correspondence with the analytical request, batch QC status, completeness
of any corrective action statements, 5% of calculations, format, holding time, sensibility and
completeness of the project file contents.

Review of external audit reports and data validation requests.
Follow-up with audits to ensure client QAPP requirements are met.

Establishment of reporting schedule and preparation of various quality reports for the
Laboratory Director, clients and/or Corporate QA.

Development of suggestions and recommendations to improve quality systems.
Research of current state and federal requirements and guidelines.
Captains the QA team to enable communication and to distribute duties and responsibilities.

Ensuring Communication & monitoring standards of performance to ensure that systems are
in place to produce the level of quality as defined in this document.

Has final authority to accept or reject data and to stop work in progress in the event that
procedures or practices compromise the validity and integrity of the analytical data.

Evaluation of the thoroughness and effectiveness of training.
Compliance with ISO 17025. (where applicable)

Providing Quality Systems training to all new personnel and ensuring that all personnel
understand their contributions to the quality system.

Evaluate the effectiveness of training.

Has signatory authority over the QAM, SOPs and policies pertaining to QA/QC

4.2.4 Technical Manager or Designee

The Technical Manager(s) report(s) directly to the Laboratory Director. He/she is accountable
for all analyses and analysts under their experienced supervision and for compliance with the
ISO 17025 Standard. The scope of responsibility ranges from the new-hire process and
existing technology through the ongoing training and development programs for existing
analysts and new instrumentation. Specific responsibilities include, but are not limited to:

Exercises day-to-day supervision of laboratory operations for the appropriate field of
accreditation and reporting of results. Coordinating, writing, and reviewing preparation of all
test methods, i.e. SOPs, with regard to quality, integrity, regulatory and optimum and
efficient production techniques, and subsequent analyst training and interpretation of the
SOPs for implementation and unusual project samples. He/she insures that the SOPs are
properly managed and adhered to at the bench. He/she develops standard costing of SOPs
to include supplies, labor, overhead, and capacity (design vs. demonstrated versus first-run
yield) utilization.
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o Reviewing and approving, with input from the QA Manager, proposals from marketing, in
accordance with an established procedure for the review of requests and contracts. This
procedure addresses the adequate definition of methods to be used for analysis and any
limitations, the laboratory’s capability and resources, the client’'s expectations. Differences
are resolved before the contract is signed and work begins. A system documenting any
significant changes is maintained, as well as pertinent discussions with the client regarding
their requirements or the results of the analyses during the performance of the contract. All
work subcontracted by the laboratory must be approved by the client. Any deviations from
the contract must be disclosed to the client. Once the work has begun, any amendments to
the contract must be discussed with the client and so documented.

« Monitoring the validity of the analyses performed and data generated in the laboratory. This
activity begins with reviewing and supporting all new business contracts, insuring data
quality, analyzing internal and external non-conformances to identify root cause issues and
implementing the resulting corrective and preventive actions, facilitating the data review
process (training, development, and accountability at the bench), and providing technical
and troubleshooting expertise on routine and unusual or complex problems.

« Providing training and development programs to applicable laboratory staff as new hires
and, subsequently, on a scheduled basis. Training includes instruction on calculations,
instrumentation management to include troubleshooting and preventive maintenance.

« Enhancing efficiency and improving quality through technical advances and improved LIMS
utilization. Capital forecasting and instrument life cycle planning for second generation
methods and instruments as well as asset inventory management.

« Coordinating sample management from “cradle to grave,” insuring that no time is lost in
locating samples.

« Scheduling all QA/QC-related requirements for compliance, e.g., MDLs, etc.

o« Captains department personnel to communicate quality, technical, personnel, and
instrumental issues for a consistent team approach.

« Coordinates audit responses with the QA Manager.

4.2.5 Technical Director

The Technical Director(s) report(s) directly to the Laboratory Director. The scope of
responsibility ranges from the new hire process and existing technology through the on going
training and development programs for existing analysts and second and third generation
instrumentation.

Specific responsibilities include:

e Assists in coordinating, writing and reviewing SOPSs.

e May assist in the review of proposals

e Solves day to day technical issues, provides technical training and guidance to staff,
project managers, and clients.

e Investigates technical issues identified by QA, and directs evaluation of new
methods.
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4.2.6 Manager of Project Management/Customer Service Manager

In addition to filling the requirements of Project Manager for key accounts, he/she fulfills
supervisory duties and responsibilities. As Manager, he supervises the Project
Management staff, sets standards for and monitors productivity, manages the
assignment of accounts and the daily workload and tracks and maintains information for
various revenue reports. With the QA Manager, he determines acceptable corrective
actions for the nonconformance occurring within his group, develops and reviews
standard operating procedures for the group.

Additional responsibilities include:

Has signatory authority for final reports.

Training of the Project Management staff

Notify supervisors of incoming projects and sample delivery schedules
Coordinate requests for sample containers and sample pick-up/deliveries

4.2.7 Project Manager

e Coordinates and manages customers’ projects through all phases of laboratory
operations, ensuring fulfilment of TestAmerica’s commitment to client requirements,
error-free work, and on-time delivery.

o Responsible to ensure that clients get timely responses to status inquiries,
resolutions to problems and the agreed upon deliverables

e Discusses with clients any project related problems, resolves service issues and
coordinates technical details with the lab staff

o Responsible for staff familiarization with specific quotes, sample log-in review and
final report accuracy and completeness

e Maintains communications with clients and Account Executives and serves as a
liaison between clients and laboratory operations to meet client’s needs.

o Works closely with business unit personnel to manage quotations and change orders
for existing scopes of work.

e Generates narratives outlining project observations, QC excursions, and laboratory
comments.

e Has signatory authority for final reports.

4.2.8 Department Manager/Supervisor
The Department Manager/Supervisor is responsible for the overall operations of a
specific laboratory area.

These responsibilities include but are not limited to:

e Meeting client satisfaction goals, managing the human resources within the
department, and ensuring health and safety and quality assurance plan compliance.

e Serves as a technical resource to department employees, as well as Project
Managers, sales personnel, and clients.

e Make recommendations to laboratory management in regard to process
improvements.

e Ensure analysts in their department adhere to applicable SOPs and the QAM.
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4.2.9 Chemist/Analyst

Laboratory analysts are responsible for the generation of data by preparing and
analyzing samples according to written SOPs and client requirements.

They are responsible for understanding the requirements in the QAM and the SOPs
associated with their specific function.

Perform the initial technical review of sample preparation information, calculations,
gualitative identifications and raw data with the authority to stop, accept, or reject
data based on compliance with self-defined QC criteria.

The laboratory analyst also provides prompt documentation and notification to the
Group Leader of problems or anomalies detected.

Monitor, calibrate, and maintain standard laboratory equipment such as refrigerators,
ovens, water systems, and pipettes, and instrumentation, as necessary.

4.2.10 Environmental Health and Safety Coordinator

The Environmental Health and Safety Coordinator is responsible for administering
the EH&S program that provides a safe, healthy working environment for all
employees and the environment.

Monitors all areas for unsafe conditions, acts, and potential hazards. Enforces
environmental, health, and safety policies and procedures. Maintains regulatory
compliance with local, state, and federal laws.

Makes safety and health recommendations to laboratory management in conjunction
with the facility safety committee.

Develops and maintains the facility’s health and safety and waste disposal
procedures.

Conduct ongoing, necessary safety training and conduct new employee safety
orientation.

Assist in developing and maintaining the Chemical Hygiene/Safety Manual.
Administer dispersal of all Material Safety Data Sheet (MSDS) information.

Perform regular chemical hygiene and housekeeping instruction.

Give instruction on proper labeling and practice.

Serve as chairman of the laboratory safety committee.

Provide and train personnel on protective equipment.

Oversee the inspection and maintenance of general safety equipment — fire
extinguishers, safety showers, eyewash fountains, etc. and ensure prompt repairs as
needed.

Supervise and schedule fire drills and emergency evacuation drills.

Determine what initial and subsequent exposure monitoring, if necessary to
determine potential employee exposure to chemicals used in the laboratory.

When determined necessary, conduct exposure monitoring assessments.

Determine when a complaint of possible over-exposure is “reasonable” and should
be referred for medical consultation.

Assist in the internal and external coordination of the medical consultation/monitoring
program conducted by TestAmerica’s medical consultants.

4.2.11 Radiation Safety Officer (RSO)

¢ Under the direction of the Laboratory Director, implements the radiation protection
program that, as a minimum, provides compliance with pertinent regulatory
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requirements, license provisions, and the Radiation Protection Program.

e Maintains direct access to the Laboratory Director on matters relating to radiological
protection.

¢ Maintains sufficient organizational independence to review and evaluate activities
involving the use of radioactive materials.

e Provides Authorized Users and radiation workers with the instruments, protective
devices, dosimetry, training, and other items needed to perform their work in accordance
with the radiological protection program elements.

e Maintains original copies of all St. Louis licenses/permits, including attachments and
amendments, for radioactive materials.

e Directs program to monitor and control radioactive materials throughout the laboratory
Conducts radiation safety training

e Maintains inventory of standards, tracers, and radiological samples

e Manages segregated area for storing radioactive and mixed wastes

4.3 Deputies
The following table defines who assumes the responsibilities of key personnel in their absence:
Key Personnel Deputy
Elaine Wild Michael Franks
Laboratory Director Customer Service Manager
Marti Ward Tony Byrd
Quality Manager Quality Assurance Specialist
Ben Hicks Wenjun Han
Organic Technical Manager LC/MS/MS Dept. Supervisor
Fernando Cruz Kristen Ely
Metals Technical Manager Metals analyst
Chris Hough Terry Romanko
Radiochemistry Technical Manager Technical Director
Michael Ridenhower Terry Romanko
EHS Coordinator Technical Director
Michael Ridenhower Terry Romanko
Radiation Safety Officer Technical Director
Rhonda Ridenhower Jim Kleszczewski
Project Management Manager Project Manager
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Figure 4-1. Corporate and Laboratory Organization Charts
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SECTION 5. QUALITY SYSTEM

5.1 Quality Policy Statement

It is TestAmerica’s Policy to:

» Provide data of known quality to its clients by adhering to approved methodologies,
regulatory requirements and the QA/QC protocols.

< Effectively manage all aspects of the laboratory and business operations by the highest
ethical standards.

< Continually improve systems and provide support to quality improvement efforts in
laboratory, administrative and managerial activities. TestAmerica recognizes that the
implementation of a quality assurance program requires management’s commitment and
support as well as the involvement of the entire staff.

< Provide clients with the highest level of professionalism and the best service practices in the
industry.

% To comply with the ISO/IEC 17025:2005(E) International Standard, the 2009 TNI Standard
and to continually improve the effectiveness of the management system.

< TestAmerica St. Louis’ policy includes compliance with the Department of Defense QSM
and the Department of Energy QSAS.

Every staff member at the laboratory plays an integral part in quality assurance and is held
responsible and accountable for familiarizing themselves with the quality program
documentation and implementing those policies and procedures to ensure the quality of their
work. It is, therefore, required that all laboratory personnel are trained and agree to comply with
applicable procedures and requirements established by this document.

5.2 Ethics and Data Integrity

TestAmerica is committed to ensuring the integrity of its data and meeting the quality needs of
its clients. The elements of TestAmerica’s Ethics and Data Integrity Program include:

« An Ethics Policy (Corporate Policy No. CW-L-P-004) and Employee Ethics Statements.
« Ethics and Compliance Officers (ECOSs).

« A Training Program.

. Self-governance through disciplinary action for violations.

« A Confidential mechanism for anonymously reporting alleged misconduct and a means for
conducting internal investigations of all alleged misconduct. (Corporate SOP No. CW-L-S-
002)

« Procedures and guidance for recalling data if necessary (Corporate SOP No. CW-L-S-002).
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Effective external and internal monitoring system that includes procedures for internal audits
(Section 15).

Produce results, which are accurate and include QA/QC information that meets client pre-
defined Data Quality Objectives (DQOS).

Present services in a confidential, honest and forthright manner.

Provide employees with guidelines and an understanding of the Ethical and Quality
Standards of our Industry.

Operate our facilities in a manner that protects the environment and the health and safety of
employees and the public.

Obey all pertinent federal, state and local laws and regulations and encourage other
members of our industry to do the same.

Educate clients as to the extent and kinds of services available.

Assert competency only for work for which adequate personnel and equipment are available
and for which adequate preparation has been made.

Promote the status of environmental laboratories, their employees, and the value of services
rendered by them.

Quality System Documentation

The laboratory’s Quality System is communicated through a variety of documents.

Quality Assurance Manual — Each laboratory has a lab-specific quality assurance manual.

Corporate SOPs and Policies — Corporate SOPs and Policies are developed for use by all
relevant laboratories. They are incorporated into the laboratory’s normal SOP distribution,
training and tracking system. Corporate SOPs may be general or technical.

Work Instructions — A subset of procedural steps, tasks or forms associated with an
operation of a management system (e.g., checklists, preformatted bench sheets, forms).

Laboratory SOPs — General and Technical

Laboratory QA/QC Policy Memorandums

Laboratory Waste Management Plan

Laboratory Radiation Safety Program

5.3.1 Order of Precedence

In the event of a conflict or discrepancy between policies, the order of precedence is as follows:

Corporate Quality Management Plan (CQMP)
Corporate SOPs and Policies

Laboratory QA/QC Policy Memorandum
Laboratory Quality Assurance Manual (QAM)
Laboratory SOPs and Policies
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e Other (Work Instructions (WI), memos, flow charts, etc.)

Note: The laboratory has the responsibility and authority to operate in compliance with
regulatory requirements of the jurisdiction in which the work is performed. Where the CQMP
conflicts with those regulatory requirements, the regulatory requirements of the jurisdiction shall
hold primacy. The laboratory’s QAM shall take precedence over the CQMP in those cases.

54 QA/QC Objectives for the Measurement of Data

Quality Assurance (QA) and Quality Control (QC) are activities undertaken to achieve the goal
of producing data that accurately characterize the sites or materials that have been sampled.
Quality Assurance is generally understood to be more comprehensive than Quality Control.
Quality Assurance can be defined as the integrated system of activities that ensures that a
product or service meets defined standards.

Quality Control is generally understood to be limited to the analyses of samples and to be
synonymous with the term “analytical quality control”. QC refers to the routine application of
statistically based procedures to evaluate and control the accuracy of results from analytical
measurements. The QC program includes procedures for estimating and controlling precision
and bias and for determining reporting limits.

Request for Proposals (RFPs) and Quality Assurance Project Plans (QAPP) provide a
mechanism for the client and the laboratory to discuss the data quality objectives in order to
ensure that analytical services closely correspond to client needs. The client is responsible for
developing the QAPP. In order to ensure the ability of the laboratory to meet the Data Quality
Objectives (DQOs) specified in the QAPP, clients are advised to allow time for the laboratory to
review the QAPP before being finalized. Additionally, the laboratory will provide support to the
client for developing the sections of the QAPP that concern laboratory activities.

Historically, laboratories have described their QC objectives in terms of precision, accuracy,
representativeness, comparability, completeness, selectivity and sensitivity (PARCCSS).

54.1 Precision

The laboratory objective for precision is to meet the performance for precision demonstrated for
the methods on similar samples and to meet data quality objectives of the EPA and/or other
regulatory programs. Precision is defined as the degree of reproducibility of measurements
under a given set of analytical conditions (exclusive of field sampling variability). Precision is
documented on the basis of replicate analysis, usually duplicate or matrix spike (MS) duplicate
samples.

54.2 Accuracy

The laboratory objective for accuracy is to meet the performance for accuracy demonstrated for
the methods on similar samples and to meet data quality objectives of the EPA and/or other
regulatory programs. Accuracy is defined as the degree of bias in a measurement system.
Accuracy may be documented through the use of laboratory control samples (LCS) and/or MS.
A statement of accuracy is expressed as an interval of acceptance recovery about the mean
recovery.
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54.3 Representativeness

The laboratory objective for representativeness is to provide data which is representative of the
sampled medium. Representativeness is defined as the degree to which data represent a
characteristic of a population or set of samples and is a measurement of both analytical and
field sampling precision. The representativeness of the analytical data is a function of the
procedures used in procuring and processing the samples. The representativeness can be
documented by the relative percent difference between separately procured, but otherwise
identical samples or sample aliquots.

The representativeness of the data from the sampling sites depends on both the sampling
procedures and the analytical procedures. The laboratory may provide guidance to the client
regarding proper sampling and handling methods in order to assure the integrity of the samples.

5.4.4 Comparability

The comparability objective is to provide analytical data for which the accuracy, precision,
representativeness and reporting limit statistics are similar to these quality indicators generated
by other laboratories for similar samples, and data generated by the laboratory over time.

The comparability objective is documented by inter-laboratory studies carried out by regulatory
agencies or carried out for specific projects or contracts, by comparison of periodically
generated statements of accuracy, precision and reporting limits with those of other
laboratories.

5.45 Completeness

The completeness objective for data is 90% (or as specified by a particular project), expressed
as the ratio of the valid data to the total data over the course of the project. Data will be
considered valid if they are adequate for their intended use. Data usability will be defined in a
QAPP, project scope or regulatory requirement. Data validation is the process for reviewing
data to determine its usability and completeness. If the completeness objective is not met,
actions will be taken internally and with the data user to improve performance. This may take
the form of an audit to evaluate the methodology and procedures as possible sources for the
difficulty or may result in a recommendation to use a different method.

5.4.6 Selectivity

Selectivity is defined as: The capability of a test method or instrument to respond to a target
substance or constituent in the presence of non-target substances. Target analytes are separated
from non-target constituents and subsequently identified/detected through one or more of the
following, depending on the analytical method: extractions (separation), digestions (separation),
interelement corrections (separation), use of matrix modifiers (separation), specific retention
times (separation and identification), confirmations with different columns or detectors
(separation and identification), specific wavelengths (identification), specific mass spectra
(identification), specific electrodes (separation and identification), etc..
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547 Sensitivity

Sensitivity refers to the amount of analyte necessary to produce a detector response that can be
reliably detected (Method Detection Limit/Minimum Detectable Activity/Detection Limit) or
guantified (Reporting Limit/Limit of Quantitation).

55 Criteria for Quality Indicators

The laboratory maintains Quality limits Reference Data through the LIMS containing the
precision and accuracy acceptability limits for performed analyses. This data is managed by the
laboratory’s QA department. Printed and/or electronic copies of method specific QC limits are
available upon request. Unless otherwise noted, limits are laboratory generated. Some
acceptability limits are derived from US EPA methods when they are required. Where US EPA
method limits are not required, the laboratory has developed limits from evaluation of data from
similar matrices. Criteria for development of control limits are contained in SOP ST-QA-0014
and Section 24.

5.6 Statistical Quality Control

Statistically-derived precision and accuracy limits are required by selected methods (such as
SW-846) and programs. The laboratory routinely utilizes statistically-derived limits to evaluate
method performance and determine when corrective action is appropriate. The analysts are
instructed to use the current limits in the laboratory (dated and approved by the QA Manager)
and entered into the Laboratory Information Management System (LIMS). The Quality
Assurance department maintains an archive of all limits used within the laboratory. If a method
defines the QC limits, the method limits are used.

If a method requires the generation of historical limits, the lab develops such limits from recent
data in the QC database of the LIMS following the guidelines described in Section 24. All
calculations and limits are documented and dated when approved and effective. On occasion, a
client requests contract-specified limits for a specific project.

Current QC limits are entered and maintained in the LIMS analyte database. As sample results
and the related QC are entered into LIMS, the sample QC values are compared with the limits in
LIMS to determine if they are within the acceptable range. The analyst then evaluates if the
sample needs to be rerun or re-extracted/rerun or if a comment should be added to the report
explaining the reason for the QC outlier.

5.6.1 QC Charts

As the QC limits are calculated, QC charts are generated to show warning and control limits for
the purpose of evaluating trends. The QA Manager evaluates these to determine if adjustments
need to be made or for corrective actions to methods. All findings are documented and kept on
file. See SOP ST-QA-0014 “Evaluation of Analytical Accuracy and Precision Through the Use
of Control Charts”.

5.7 Quality System Metrics
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In addition to the QC parameters discussed above, the entire Quality System is evaluated on a
monthly basis through the use of specific metrics (refer to Section 16). These metrics are used
to drive continuous improvement in the laboratory’s Quality System.

SECTION 6. DOCUMENT CONTROL

6.1 Overview

The QA Department is responsible for the control of documents used in the laboratory to ensure
that approved, up-to-date documents are in circulation and out-of-date (obsolete) documents
are archived or destroyed. The following documents, at a minimum, must be controlled:

o Laboratory Quality Assurance Manual

o Laboratory Standard Operating Procedures (SOP)

o Laboratory Policies

e Work Instructions and Forms

o Corporate Policies and Procedures distributed outside the intranet

Corporate Quality posts Corporate Manuals, SOPs, Policies, Work Instructions, White Papers
and Training Materials on the company intranet site. These Corporate documents are only
considered controlled when they are read on the intranet site. Printed copies are considered
uncontrolled unless the laboratory physically distributes them as controlled documents. A
detailed description of the procedure for issuing, authorizing, controlling, distributing, and
archiving Corporate documents is found in Corporate SOP No. CW-Q-S-001, Corporate
Document Control and Archiving. The laboratory’s internal document control procedure is
defined in SOP No. ST-QA-0023, “Control of Records”.

The laboratory QA Department also maintains access to various references and document
sources integral to the operation of the laboratory. This includes reference methods and
regulations. Instrument manuals (hard or electronic copies) are also maintained by the
laboratory.

The laboratory maintains control of records for raw analytical data and supporting records such as
audit reports and responses, logbooks, standard logs, training files, MDL studies, Proficiency
Testing (PT) studies, certifications and related correspondence, validation requests and
corrective action reports. Raw analytical data consists of bound logbooks, instrument printouts,
any other notes, magnetic media, electronic data and final reports.

6.2 Document Approval and Issue

The pertinent elements of a document control system for each document include a unique
document title and number, pagination, the total number of pages of the item or an ‘end of
document’ page, the effective date, revision number and the laboratory’s name. The QA
personnel are responsible for the maintenance of this system.

Controlled documents are authorized by the QA Department and other management. In order
to develop a new document, a technical manager submits a draft to the QA Department for
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suggestions and approval before use. Upon approval, QA personnel add the identifying version
information to the document and retain that document as the official document on file. That
document is then provided to all applicable operational units (may include electronic access).
Controlled documents are identified as such and records of their distribution are kept by the QA
Department. Document control may be achieved by either electronic or hardcopy distribution.

The QA Department maintains a list of the official versions of controlled documents.
Quality System Policies and Procedures will be reviewed at a minimum of every two years.
When related to DoD (Department of Defense) work, the review will be done annually.

Revisions are made as appropriate. Changes to documents occur when a procedural change
warrants.

6.3 Procedures for Document Control Policy

For changes to the QA Manual, refer to SOP No. ST-QA-0035, “Preparation and Management
of Standard Operating Procedures”. Uncontrolled copies must not be used within the
laboratory. Previous revisions and back-up data are stored by the QA department. Electronic
copies are stored on the Public server in the QA folder.

For changes to SOPs, refer to SOP No. CW-Q-S-002, “Writing a Standard Operating Procedure
SOP” and laboratory SOP No. ST-QA-0035, “Preparation and Management of Standard
Operating Procedures”.

Forms, worksheets, work instructions and information are organized electronically by
department in the QA folder on the network server. There is an index. Hard copies are kept in
QA files. In order to develop a new form, worksheet or work instruction, the user submits a
draft to the QA Department and technical manager for suggestions, approval and validation
(where required) before use. Upon approval, QA personnel add the identifying control
information to the document. That document is then provided to all applicable operational units
(may include electronic access). Controlled documents are identified as such and records of
their distribution are kept by the QA Department. Document control may be achieved by either
electronic or hardcopy distribution.

6.4 Obsolete Documents

All invalid or obsolete documents are removed, or otherwise prevented from unintended use.
The laboratory has specific procedures as described above to accomplish this. In general,
obsolete documents are collected from employees according to distribution lists and are marked
obsolete on the cover or destroyed. At least one copy of the obsolete document is archived as
described in Section 14.
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SECTION 7. SERVICE TO THE CLIENT

7.1 Overview

The laboratory has established procedures for the review of work requests and contracts, oral or
written. The procedures include evaluation of the laboratory’s capability and resources to meet
the contract’'s requirements within the requested time period. All requirements, including the
methods to be used, must be adequately defined, documented and understood. For many
environmental sampling and analysis programs, testing design is site or program specific and
does not necessarily “fit” into a standard laboratory service or product. It is the laboratory’s
intent to provide both standard and customized environmental laboratory services to our clients.

A thorough review of technical and QC requirements contained in contracts is performed to
ensure project success. The appropriateness of requested methods, and the lab’s capability to
perform them must be established. Projects, proposals and contracts are reviewed for
adequately defined requirements and the laboratory’s capability to meet those requirements.
Alternate test methods that are capable of meeting the clients’ requirements may be proposed
by the lab. A review of the lab’s capability to analyze non-routine analytes is also part of this
review process.

All projects, proposals and contracts are reviewed for the client’s requirements in terms of
compound lists, test methodology requested, sensitivity (detection and reporting levels),
accuracy, and precision requirements (% Recovery and RPD). The reviewer ensures that the
laboratory’s test methods are suitable to achieve these requirements and that the laboratory
holds the appropriate certifications and approvals to perform the work. The laboratory and any
potential subcontract laboratories must be certified, as required, for all proposed tests.

The laboratory must determine if it has the necessary physical, personnel and information
resources to meet the contract, and if the personnel have the expertise needed to perform the
testing requested. Each proposal is checked for its impact on the capacity of the laboratory’s
equipment and personnel. As part of the review, the proposed turnaround time will be checked
for feasibility.

Electronic or hard copy deliverable requirements are evaluated against the laboratory’s capacity
for production of the documentation.

If the laboratory cannot provide all services but intends to subcontract such services, whether to
another TestAmerica facility or to an outside firm, this will be documented and discussed with
the client prior to contract approval. (Refer to Section 8 for Subcontracting Procedures.)

The laboratory informs the client of the results of the review if it indicates any potential conflict,
deficiency, lack of accreditation, or inability of the lab to complete the work satisfactorily. Any
discrepancy between the client’'s requirements and the laboratory’s capability to meet those
requirements is resolved in writing before acceptance of the contract. It is necessary that the
contract be acceptable to both the laboratory and the client. Amendments initiated by the client
and/or TestAmerica, are documented in writing.

All contracts, QAPPs, Sampling and Analysis Plans (SAPs), contract amendments, and
documented communications become part of the project record.
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The same contract review process used for the initial review is repeated when there are

amendments to the original contract by the client, and the participating personnel are informed
of the changes.

7.2 Review Sequence and Key Personnel

Appropriate personnel will review the work request at each stage of evaluation. SOP ST-PM-
0001, “Project Setup and Quote”, outlines the process at the TestAmerica St. Louis laboratory.

For routine projects and other simple tasks, a review by the Project Manager (PM) is considered
adequate. The PM confirms that the laboratory has any required certifications, that it can meet
the clients’ data quality and reporting requirements and that the lab has the capacity to meet the
clients turn around needs. It is recommended that, where there is a sales person assigned to
the account, an attempt should be made to contact that sales person to inform them of the
incoming samples.

For new, complex or large projects, the proposed contract is given to the Sales Directors, who
will decide which lab will receive the work based on the scope of work and other requirements,
including certification, testing methodology, and available capacity to perform the work. The
contract review process is outlined in TestAmerica's Corporate SOP No. CA-L-P-002, Contract
Compliance Policy.

This review encompasses all facets of the operation. The scope of work is distributed to the
appropriate personnel, as needed based on scope of contract, to evaluate all of the
requirements shown above (not necessarily in the order below):

o Legal & Contracts Director

o General Manager

» The Laboratory Project Management Manager

o Laboratory and/or Corporate Technical Managers / Directors

« Laboratory and/or Corporate Information Technology Managers/Directors

« Account Executives

« Laboratory and/or Corporate Quality

« Laboratory and/or Corporate Environmental Health and Safety Managers/Directors

« The Laboratory Director reviews the formal laboratory quote and makes final acceptance for
their facility.

The Sales Director, Legal Contracts Director, Account Executive or local customer Service
Manager or Project Manager then submits the final proposal to the client. In the event that one
of the above personnel is not available to review the contract, his or her back-up will fulfill the
review requirements.

The Legal & Contracts Director maintains copies of all signed contracts. A copy is kept in the
Project Management directory on the network server.
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7.3 Documentation

Appropriate records are maintained for every contract or work request. All stages of the
contract review process are documented and include records of any significant changes

The contract will be distributed to and maintained by the appropriate sales/marketing personnel
and the Account Executive. A copy of the contract and formal quote will be filed with the
laboratory PM and the Laboratory Director.

Records are maintained of pertinent discussions with a client relating to the client’s

requirements or the results of the work during the period of execution of the contract. The PM
keeps a phone log or e-mail chain of conversations with the client.

7.3.1 Project-Specific Quality Planning

Communication of contract specific technical and QC criteria is an essential activity in ensuring
the success of site specific testing programs. To achieve this goal, the laboratory assigns a PM
to each client. It is the Project Manager’s responsibility to ensure that project-specific technical
and QC requirements are effectively evaluated and communicated to the laboratory personnel
before and during the project. QA department involvement may be needed to assist in the
evaluation of custom QC requirements.

Project Manager’s are the primary client contact and they ensure resources are available to meet
project requirements. Although Project Manager’'s do not have direct reports or staff in production,
they coordinate opportunities and work with laboratory management and supervisory staff to
ensure available resources is sufficient to perform work for the client's project. Project
management is positioned between the client and laboratory resources.

Prior to work on a new project, the dissemination of project information and/or project opening
meetings may occur to discuss schedules and unique aspects of the project. Items to be
discussed may include the project technical profile, turnaround times, holding times, methods,
analyte lists, reporting limits, deliverables, sample hazards, or other special requirements. The PM
introduces new projects to the laboratory staff through project kick-off meetings or to the
supervisory staff during production meetings. These meetings provide direction to the laboratory
staff in order to maximize production and client satisfaction, while maintaining quality. In addition, a
“Client Requirement Memo” may be associated with each sample lot as a reminder of special
sample receipt instructions and analytical requirements.

During the project, any change that may occur within an active project is agreed upon between the
client/regulatory agency and the PM/laboratory. These changes (e.g., use of a non-standard
method or modification of a method) and approvals must be documented prior to implementation.
Documentation may include letters, e-mails, variances and/or contract addendum.

Such changes are also communicated to the laboratory during production meetings. Such
changes are updated to the Client Requirement Memo and are introduced to the managers at
these meetings. The laboratory staff is then introduced to the modified requirements via the PM or
the individual laboratory Technical Manager. After the modification is implemented into the
laboratory process, documentation of the modification is made in the case narrative of the data
report(s).
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The laboratory strongly encourages client visits to the laboratory and for formal/informal

information sharing session with employees in order to effectively communicate ongoing client
needs as well as project specific details for customized testing programs.

7.4 Special Services

The laboratory cooperates with clients and their representatives to monitor the laboratory’s
performance in relation to work performed for the client. It is the laboratory’s goal to meet all
client requirements in addition to statutory and regulatory requirements. The laboratory has
procedures to ensure confidentiality to clients (Section 15 and 25).

Note: ISO 17025 states that a laboratory “shall afford clients or their representatives
cooperation to clarify the client’s request”.

The laboratory’s standard procedures for reporting data are described in Section 25. Special
services are also available and provided upon request. These services include:

« Reasonable access for our clients or their representatives to the relevant areas of the
laboratory for the withessing of tests performed for the client.

o Assist client-specified third party data validators as specified in the client’s contract.

« Supplemental information pertaining to the analysis of their samples. Note: An additional
charge may apply for additional data/information that was not requested prior to the time of
sample analysis or previously agreed upon.

7.5 Client Communication

Project managers are the primary communication link to the clients. They shall inform their
clients of any delays in project completion as well as any non-conformances in either sample
receipt or sample analysis. Project management will maintain ongoing client communication
throughout the entire client project.

Technical Managers/Directors are available to discuss any technical questions or concerns that
the client may have.

7.6 Reporting

The laboratory works with our clients to produce any special communication reports required by
the contract.

7.7 Client Surveys

The laboratory assesses both positive and negative client feedback. The results are used to
improve overall laboratory quality and client service. TestAmerica’s Sales and Marketing teams
periodically develops lab and client specific surveys to assess client satisfaction.
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SECTION 8. SUBCONTRACTING OF TESTS

8.1 Overview

For the purpose of this quality manual, the phrase subcontract laboratory refers to a laboratory
external to the TestAmerica laboratories. The phrase “work sharing” refers to internal transfers
of samples between the TestAmerica laboratories. The term outsourcing refers to the act of
subcontracting tests.

When contracting with our clients, the laboratory makes commitments regarding the services to
be performed and the data quality for the results to be generated. When the need arises to
outsource testing for our clients because project scope, changes in laboratory capabilities,
capacity or unforeseen circumstances, we must be assured that the subcontractors or work
sharing laboratories understand the requirements and will meet the same commitments we
have made to the client. Refer to TestAmerica’'s Corporate SOPs on Subcontracting Procedures
(CA-L-S-002) and the Work Sharing Process (CA-C-S-001).

When outsourcing analytical services, the laboratory will assure, to the extent necessary, that
the subcontract or work sharing laboratory maintains a program consistent with the
requirements of this document, the requirements specified in NELAC/ISO 17025 and/or the
client's Quality Assurance Project Plan (QAPP). All QC guidelines specific to the client’s
analytical program are transmitted to the subcontractor and agreed upon before sending the
samples to the subcontract facility. Additionally, work requiring accreditation will be placed with
an appropriately accredited laboratory. The laboratory performing the subcontracted work will
be identified in the final report, as will non-NELAC accreditation work where required.

For Department of Defense/Department of Energy projects the subcontractor and/or Work
Share laboratories used must have an established and documented laboratory quality system
that complies with DoD QSM/DOE QSAS requirements. The subcontractor and/or Work Share
laboratories are evaluated following the procedures outlined below. The subcontractor and/or
Work Share laboratory must receive project-specific approval from the DoD/DOE client before
any samples are analyzed.

The DoD QSM requirements for subcontracting:

1. Subcontractor laboratories must have an established laboratory quality system that
complies with the QSM.

2. Subcontractor laboratories must be accredited by DoD or its designated representatives.

3. Subcontractor laboratories must receive project-specific approval from the DoD client
before any samples are analyzed.

4. Subcontractor laboratories are subject to project-specific, on-site assessments by the
DoD client or their designated representatives.

The DOE QSAS has the following requirements for subcontracting:
“The laboratory shall not use any sub-tier laboratories or subclients (including those
possessing the same or similar corporate name) for performance of work under this
specification without written approval from the Procurement Representative. The
laboratory using the sub-tier laboratory or sub-client shall document and is responsible
for ensuring that such sub-client meets all of the requirements of this specification,
including being available for client inspections and audits.
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Some clients may not allow any subcontracting to third party (sub-tier) laboratories. If
this is the case, then this will be specifically noted in the site-specific contracts via
Contracts, Task Orders, Laboratory Delivery Orders, etc.”

Project Managers (PM), Customer Service Managers (CSM), or Account Executives (AE) for the
Export Lab are responsible for obtaining client approval prior to outsourcing any samples. The
laboratory will advise the client of a subcontract or work sharing arrangement in writing and
when possible approval from the client shall be retained in the project folder.

Note: In addition to the client, some regulating agencies, such as the US Army Corps of
Engineers and the USDA, require notification prior to placing such work.

8.2 Qualifying and Monitoring Subcontractors

Whenever a PM or Account Executive (AE) or Customer Service Manager (CSM) becomes
aware of a client requirement or laboratory need where samples must be outsourced to another
laboratory, the other laboratory(s) shall be selected based on the following:

. The first priority is to attempt to place the work in a qualified TestAmerica laboratory;

« Firms specified by the client for the task (Documentation that a subcontractor was
designated by the client must be maintained with the project file. This documentation can be
as simple as placing a copy of an e-mail from the client in the project folder);

. Firms listed as pre-qualified and currently under a subcontract with TestAmerica: A listing of
all approved subcontracting laboratories is available on the TestAmerica intranet site.
Supporting documentation is maintained by corporate offices and by the TestAmerica
laboratory originally requesting approval of the subcontract lab. Verify necessary
accreditation, where applicable, (e.g., on the subcontractors, A2LA accreditation or State
Certification).

« Firms identified in accordance with the company’s Small Business Subcontracting program
as small, women-owned, veteran-owned and/or minority-owned businesses;

« NELAC accreditation laboratories.

« In addition, the firm must hold the appropriate certification to perform the work required.

With the exception of DoD and DOE programs noted above, all TestAmerica laboratories are
pre-qualified for work sharing provided they hold the appropriate accreditations, can adhere to
the project/program requirements, and the client approved sending samples to that laboratory.
The client must provide acknowledgement that the samples can be sent to that facility (an e-
mail is sufficient documentation or if acknowledgement is verbal, the date, time, and name of
person providing acknowledgement must be documented). The originating laboratory is
responsible for communicating all technical, quality, and deliverable requirements as well as
other contract needs. (Corporate SOP No. CA-C-S-001, Work Sharing Process).

When the potential sub-contract laboratory has not been previously approved, Account
Executives or PMs may nominate a laboratory as a subcontractor based on need. The decision
to nominate a laboratory must be approved by the Laboratory Director. The Laboratory Director
requests that the QA Manager begin the process of approving the subcontract laboratory as
outlined in Corporate SOP No. CA-L-S-002, Subcontracting Procedures. The client must
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provide acknowledgement that the samples can be sent to that facility (an e-mail is sufficient
documentation or if acknowledgement is verbal, the date, time, and name of person providing
acknowledgement must be documented).

8.2.1 Once the appropriate accreditation and legal information is received by the
laboratory, it is evaluated for acceptability (where applicable) and forwarded to Corporate
Contracts for formal contracting with the laboratory. They will add the lab to the approved list on
the intranet site and notify the finance group for JD Edwards.

8.2.2 The client will assume responsibility for the quality of the data generated from the
use of a subcontractor they have requested the lab to use. The qualified subcontractors on the
intranet site are known to meet minimal standards. TestAmerica does not certify laboratories.
The subcontractor is on our approved list and can only be recommended to the extent that we
would use them.

8.2.3 The status and performance of qualified subcontractors will be monitored periodically
by the Corporate Contracts and/or Quality Departments. Any problems identified will be brought
to the attention of TestAmerica’'s Corporate Finance or Corporate Quality personnel.

« Complaints shall be investigated. Documentation of the complaint, investigation and
corrective action will be maintained in the subcontractor’s file on the intranet site.
Complaints are posted using the Vendor Performance Report.

« Information shall be updated on the intranet when new information is received from the
subcontracted laboratories.

« Subcontractors in good standing will be retained on the intranet listing. The QA Manager will
notify all TestAmerica laboratories, Corporate Quality and Corporate Contracts if any
laboratory requires removal from the intranet site. This notification will be posted on the
intranet site and e-mailed to all Laboratory Directors, QA Managers and Sales Personnel.

8.3 Oversight and Reporting

The PM must request that the selected subcontractor be presented with a subcontract, if one is
not already executed between the laboratory and the subcontractor. The subcontract must
include terms which flow down the requirements of our clients, either in the subcontract itself or
through the mechanism of work orders relating to individual projects. A standard subcontract
and the Lab Subcontractor Vendor Package (posted on the intranet) can be used to accomplish
this, and the Legal & Contracts Director can tailor the document or assist with negotiations, if
needed. The PM (or EDS, AEs or CSM, etc.) responsible for the project must advise and obtain
client consent to the subcontract as appropriate, and provide the scope of work to ensure that
the proper requirements are made a part of the subcontract and are made known to the
subcontractor.

Prior to sending samples to the subcontracted laboratory, the PM confirms their certification
status to determine if it's current and scope-inclusive. For TestAmerica laboratories,
certifications can be viewed on the company’s TotalAccess Database.

The Sample Control department is responsible for ensuring compliance with QA requirements
and applicable shipping regulations when shipping samples to a subcontracted laboratory.
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All subcontracted samples must be accompanied by a TestAmerica Chain of Custody (COC). A
copy of the original COC sent by the client must also be included with all samples workshared
within TestAmerica. Client COCs are only forwarded to external subcontractors when samples
are shipped directly from the project site to the subcontractor lab. Under routine circumstances,
client COCs are not provided to external subcontractors.

Through communication with the subcontracted laboratory, the PM monitors the status of the
subcontracted analyses, facilitates successful execution of the work, and ensures the timeliness
and completeness of the analytical report.

Non-NELAC accreditation work must be identified in the subcontractor’s report as appropriate. If
NELAC accreditation is not required, the report does not need to include this information.

Reports submitted from subcontractor laboratories are not altered and are included in their
original form in the final project report. This clearly identifies the data as being produced by a
subcontractor facility. If subcontract laboratory data is incorporated into the laboratories EDD
(i.e., imported), the report must explicitly indicate which lab produced the data for which
methods and samples.

Note: The results submitted by a TestAmerica work sharing laboratory may be transferred
electronically and the results reported by the TestAmerica work sharing lab are identified on the
final report. The report must explicitly indicate which lab produced the data for which methods
and samples. The final report must include a copy of the completed COC for all work sharing
reports.

8.4 Contingency Planning

With the exception of DoD and DOE programs, the Laboratory Director may waive the full
gualification of a subcontractor process temporarily to meet emergency needs; however, this
decision & justification must be documented in the project files, and the ‘Purchase Order Terms
And Conditions For Subcontracted Laboratory Services’ must be sent with the samples and
Chain-of-Custody. In the event this provision is utilized, the laboratory (e.g., PM) will be
required to verify and document the applicable accreditations of the subcontractor. All other
guality and accreditation requirements will still be applicable, but the subcontractor need not
have signed a subcontract with TestAmerica at this time. The comprehensive approval process
must then be initiated within 30 calendar days of subcontracting.
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SECTION 9. PURCHASING SERVICES AND SUPPLIES
9.1 Overview

Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the
quality of their products, their ability to meet the demand for their products on a continuous and
short term basis, the overall quality of their services, their past history, and competitive pricing.
This is achieved through evaluation of objective evidence of quality furnished by the supplier,
which can include certificates of analysis, recommendations, and proof of historical compliance
with similar programs for other clients. To ensure that quality critical consumables and
equipment conform to specified requirements, which may affect quality, all purchases from
specific vendors are approved by a member of the supervisory or management staff. Capital
expenditures are made in accordance with TestAmerica's Corporate Controlled Purchases
Procedure, SOP No. CW-F-S-007.

Contracts will be signed in accordance with TestAmerica’s Corporate Authorization Matrix
Policy, Policy No. CW-F-P-002. Request for Proposals (RFP’s) will be issued where more
information is required from the potential vendors than just price. Process details are available
in TestAmerica’'s Corporate Procurement and Contracts Policy (Policy No. CW-F-P-004). RFP’s
allow TestAmerica to determine if a vendor is capable of meeting requirements such as
supplying all of the TestAmerica facilities, meeting required quality standards and adhering to
necessary ethical and environmental standards. The RFP process also allows potential vendors
to outline any additional capabilities they may offer.

9.2 Glassware

Glassware used for volumetric measurements must be Class A or verified for accuracy
according to laboratory procedure. Pyrex (or equivalent) glass should be used where possible.
For safety purposes, thick-wall glassware should be used where available.

9.3 Reagents, Standards & Supplies

Purchasing guidelines for equipment and reagents must meet the requirements of the specific
method and testing procedures for which they are being purchased. Solvents and acids are pre-
tested in accordance with TestAmerica’s Corporate SOP on Solvent & Acid Lot Testing &
Approval, SOP No. CA-Q-S-001, laboratory SOP ST-QA-0037, “Procurement of Quality Related
ltems” and ST-QA0002, “Standard and Reagent Preparation”.

9.3.1 Purchasing

Chemical reagents, solvents, glassware, and general supplies are ordered as needed to
maintain sufficient quantities on hand. Materials used in the analytical process must be of a
known quality. The wide variety of materials and reagents available makes it advisable to
specify recommendations for the name, brand, and grade of materials to be used in any
determination. This information is contained in the method SOPs.

The procedure for purchasing/ordering quality related items can be found in the laboratory SOP
ST-QA-0037, “Procurement of Quality Related Items”.

9.3.2 Receiving
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It is the responsibility of the purchasing manager to receive the shipment. It is the responsibility
of the analyst who ordered the materials to document the date materials where received. Once
the ordered reagents or materials are received, the analyst compares the information on the
label or packaging to the original order to ensure that the purchase meets the quality level
specified. Material Safety Data Sheets (MSDS) are available online through the Company’s
intranet website. Anyone may review these for relevant information on the safe handling and
emergency precautions of on-site chemicals.

9.3.3 Specifications

Methods in use in the laboratory specify the grade of reagent that must be used in the
procedure. If the quality of the reagent is not specified, analytical reagent grade will be used. It
is the responsibility of the analyst to check the procedure carefully for the suitability of grade of
reagent.

Chemicals must not be used past the manufacturer’s expiration date and must not be used past
the expiration time noted in a method SOP. If expiration dates are not provided, the laboratory
may contact the manufacturer to determine an expiration date.

The laboratory assumes a five year expiration date on inorganic dry chemicals and solvents
unless noted otherwise by the manufacturer or by the reference source method.
Chemicals/solvents should not be used past the manufacturer’s or SOPs expiration date.

« An expiration date cannot be extended if the dry chemical/solvent is discolored or appears
otherwise physically degraded, the dry chemical/solvent must be discarded.

. Radiochemical standards can be re-verified and a new expiration date applied. See SOP
ST-QA-0002, “Standard and Reagent Preparation”.

Wherever possible, standards must be traceable to national or international standards of
measurement or to national or international reference materials. Records to that effect are
available to the user.

Compressed gases in use are checked for pressure and secure positioning daily. To prevent a
tank from going to dryness, or introducing potential impurities, the pressure should be closely
watched as it decreases to approximately 15% of the original reading, at which point it should
be replaced. For example, a standard sized laboratory gas cylinder containing 3000 psig of gas
should be replaced when it drops to approximately 500 psig. The quality of the gases must meet
method or manufacturer specification or be of a grade that does not cause any analytical
interference.

Water used in the preparation of standards or reagents must have a specific conductivity of less
than 1- umho/cm (or specific resistivity of greater than 1.0 megohm-cm) at 25°C. The specific
conductivity is checked and recorded daily. If the water’'s specific conductivity is greater than
the specified limit, the Facility Manager and appropriate Technical-Managers must be notified
immediately in order to notify all departments, decide on cessation (based on intended use) of
activities, and make arrangements for correction.
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The laboratory may purchase reagent grade (or other similar quality) water for use in the
laboratory. This water must be certified “clean” by the supplier for all target analytes or
otherwise verified by the laboratory prior to use. This verification is documented.

Standard lots are verified before first time use if the laboratory switches manufacturers or has
historically had a problem with the type of standard.

Purchased bottleware used for sampling must be certified clean and the certificates must be
maintained. If uncertified sampling bottleware is purchased, all lots must be verified clean prior
to use. This verification must be maintained.

Records of manufacturer’s certification and traceability statements are maintained in electronic
files on the network server. These records include date of receipt, lot number (when
applicable), and expiration date (when applicable).

9.34 Storage

Reagent and chemical storage is important from the aspects of both integrity and safety. Light-
sensitive reagents may be stored in brown-glass containers. Standards and reference materials
are stored separately from samples. Radiochemical standards are stored in a controlled access
cabinet. Storage conditions are per the Corporate Environmental Health & Safety Manual
(Corp. Doc. No. CW-E-M-001) and method SOPs or manufacturer instructions.

9.4 Purchase of Equipment / Instruments / Software

When a new piece of equipment is needed, either for additional capacity or for replacing
inoperable equipment, the analyst or supervisor makes a supply request to the Laboratory
Director. If they agree with the request, the procedures outlined in TestAmerica's Corporate
Policy No. CA-T-P-001, Qualified Products List, is followed. A decision is made as to which
piece of equipment can best satisfy the requirements. The appropriate written requests are
completed and purchasing places the order.

Upon receipt of a new or used piece of equipment, an identification name is assigned and
added to the equipment list. IT must also be notified so that they can synchronize the
instrument for back-ups. Its capability is assessed to determine if it is adequate or not for the
specific application. For instruments, a calibration curve is generated, followed by MDLs,
Demonstration of Capabilities (DOCs), and other relevant criteria (refer to Section 19). For
software, its operation must be deemed reliable and evidence of instrument verification must be
retained by the IT Department or QA Department. Software certificates supplied by the vendors
are filed with the LIMS Administrator. The manufacturer’s operation manual is accessible to the
laboratory.

9.5 Services

Service to analytical instruments (except analytical balances) is performed on an as needed
basis. Routine preventative maintenance is discussed in Section 20. The need for service is
determined by analysts and/or Technical Managers. The service providers that perform the
services are approved by the Technical Manager.
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9.6 Suppliers

TestAmerica selects vendors through a competitive proposal / bid process, strategic business
alliances or negotiated vendor partnerships (contracts). This process is defined in the Corporate
Finance documents on Vendor Selection (SOP No. CW-F-S-018) and Procurement & Contracts
Policy (Policy No. CW-F-P-004). The level of control used in the selection process is dependent
on the anticipated spending amount and the potential impact on TestAmerica business. Vendors
that provide test and measuring equipment, solvents, standards, certified containers, instrument
related service contracts or subcontract laboratory services shall be subject to more rigorous
controls than vendors that provide off-the-shelf items of defined quality that meet the end use
requirements. The JD Edwards purchasing system includes all suppliers/vendors that have
been approved for use.

Evaluation of suppliers is accomplished by ensuring the supplier ships the product or material
ordered and that the material is of the appropriate quality. This is documented by signing off on
packing slips or other supply receipt documents. The purchasing documents contain the data
that adequately describe the services and supplies ordered.

Any issues of vendor performance are to be reported immediately by the laboratory staff to the
Corporate Purchasing Group by completing a Vendor Performance Report.

The Corporate Purchasing Group will work through the appropriate channels to gather the
information required to clearly identify the problem and will contact the vendor to report the
problem and to make any necessary arrangements for exchange, return authorization, credit,
etc. As deemed appropriate, the Vendor Performance Reports will be summarized and
reviewed to determine corrective action necessary, or service improvements required by
vendors

The laboratory has access to a listing of all approved suppliers of critical consumables, supplies
and services. This information is provided through the J.D. Edwards purchasing system.

9.6.1 New Vendor Procedure

TestAmerica employees who wish to request the addition of a new vendor must complete a J.D.
Edwards Vendor Add Request Form.

New vendors are evaluated based upon criteria appropriate to the products or services provided
as well as their ability to provide those products and services at a competitive cost. Vendors are
also evaluated to determine if there are ethical reasons or potential conflicts of interest with
TestAmerica employees that would make it prohibitive to do business with them as well as their
financial stability. The QA Department and/or the Technical Director are consulted with vendor
and product selection that have an impact on quality.
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Figure 9-1.
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SECTION 10. COMPLAINTS

10.1 Overview

The laboratory considers an effective client complaint handling processes to be of significant
business and strategic value. Listening to and documenting client concerns captures ‘client
knowledge’ that enables our operations to continually improve processes and client satisfaction.
An effective client complaint handling process also provides assurance to the data user that the
laboratory will stand behind its data, service obligations and products.

A client complaint is any expression of dissatisfaction with any aspect of our business services
(e.g., communications, responsiveness, data, reports, invoicing and other functions) expressed
by any party, whether received verbally or in written form. Client inquiries, complaints or noted
discrepancies are documented, communicated to management, and addressed promptly and
thoroughly.

The laboratory has procedures for addressing both external and internal complaints with the
goal of providing satisfactory resolution to complaints in a timely and professional manner.

The nature of the complaint is identified, documented and investigated, and an appropriate
action is determined and taken. In cases where a client complaint indicates that an established
policy or procedure was not followed, the QA Department must evaluate whether a special audit
must be conducted to assist in resolving the issue. A written confirmation or letter to the client,
outlining the issue and response taken is recommended as part of the overall action taken.

The process of complaint resolution and documentation utilizes the procedures outlined in
Section 12 (Corrective Actions) and is documented in the laboratory’s Validation Database.

10.2 External Complaints

An employee that receives a complaint initiates the complaint resolution process by first
documenting the complaint according to SOP ST-QA-0036 “Non-conformance Memorandum
(NCM)/Validation Request and Corrective Action Processes”.

Complaints fall into two categories: correctable and non-correctable. An example of a
correctable complaint would be one where a report re-issue would resolve the complaint. An
example of a non-correctable complaint would be one where a client complains that their data
was repeatedly late. Non-correctable complaints should be reviewed for preventive action
measures to reduce the likelihood of future occurrence and mitigation of client impact.

The general steps in the complaint handling process are:

« Receiving and Documenting Complaints

. Complaint Investigation and Service Recovery

« Process Improvement

The laboratory shall inform the initiator of the complaint of the results of the investigation and
the corrective action taken, if any.
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10.3 Internal Complaints

Internal complaints include, but are not limited to: errors and non-conformances, training issues,
internal audit findings, and deviations from methods. Corrective actions may be initiated by any
staff member who observes a nonconformance and shall follow the procedures outlined in
Section 12. In addition, Corporate Management, Sales and Marketing and IT may initiate a
complaint by contacting the laboratory or through the corrective action system described in
Section 12.

10.4 Management Review

The number and nature of client complaints is reported by the QA Manager to the laboratory
and QA Director in the QA Monthly report. Monitoring and addressing the overall level and
nature of client complaints and the effectiveness of the solutions is part of the Annual
Management Review (Section 16).
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SECTION 11. CONTROL OF NON-CONFORMING WORK

11.1 Overview

When data discrepancies are discovered or deviations and departures from laboratory SOPs,
policies and/or client requests have occurred, corrective action is taken immediately. First, the
laboratory evaluates the significance of the nonconforming work. Then, a corrective action plan is
initiated based on the outcome of the evaluation. If it is determined that the nonconforming work is
an isolated incident, the plan could be as simple as adding a qualifier to the final results and/or
making a notation in the case narrative. If it is determined that the nonconforming work is a
systematic or improper practices issue, the corrective action plan could include a more in depth
investigation and a possible suspension of an analytical method. In all cases, the actions taken are
documented using the laboratory’s corrective action system (refer to Section 12).

Due to the frequently unique nature of environmental samples, sometimes departures from
documented policies and procedures are needed. When an analyst encounters such a
situation, the problem is presented to the supervisor for resolution. The supervisor may elect to
discuss it with the QA Manager or Technical Director or have a representative contact the client
to decide on a logical course of action. Once an approach is agreed upon, the analyst
documents it using the laboratories corrective action system described in Section 12. This
information can then be supplied to the client in the case narrative sent with the report.

Project Management may encounter situations where a client may request that a special
procedure be applied to a sample that is not standard lab practice. Based on a technical
evaluation, the lab may accept or opt to reject the request based on technical or ethical merit.
An example might be the need to report a compound that the lab does not normally report. The
lab would not have validated the method for this compound following the procedures in Section
19. The client may request that the compound be reported based only on the calibration. Such a
request would need to be approved by the Technical Manager Director and QA Manager,
documented and included in the project folder. Deviations must also be noted on the final report
with a statement that the compound is not reported in compliance with NELAC (or the analytical
method) requirements and the reason. Data being reported to a non- NELAC state would need
to note the change made to how the method is normally run.

11.2 Responsibilities and Authorities

TestAmerica’'s Corporate SOP entitled Internal Investigation of Potential Data Discrepancies
and Determination for Data Recall (SOP No. CW-L-S-002) outlines the general procedures for
the reporting and investigation of data discrepancies and alleged incidents of misconduct or
violations of TestAmerica’s data integrity policies as well as the policies and procedures related
to the determination of the potential need to recall data.

Under certain circumstances, the Laboratory Director, a Technical Manager, or a member of the
QA team may authorize departures from documented procedures or policies. The departures
may be a result of procedural changes due to the nature of the sample; a one-time procedure
for a client; QC failures with insufficient sample to reanalyze, etc. For DOE and other programs
where required, the client will be informed of the departure prior to the reporting of the data.
Any departures must be well documented using the laboratory’s corrective action procedures
and will be entered into the LIMS non-conformance data base. This information may also be
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documented in logbooks and/or data review checklists as appropriate. Any impacted data must
be referenced in a case narrative and/or flagged with an appropriate data qualifier.

Any misrepresentation or possible misrepresentation of analytical data discovered by any
laboratory staff member must be reported to facility Senior Management within 24-hours. The
Senior Management staff is comprised of the Laboratory Director, the QA Manager, and the
Technical Managers. The reporting of issues involving alleged violations of the company’s Data
Integrity or Manual Integration procedures must be conveyed to an Ethics and Compliance
Officer (ECO), Director of Quality & Client Advocacy and the laboratory’s Quality Director within
24 hours of discovery.

Whether an inaccurate result was reported due to calculation or quantitation errors, data entry
errors, improper practices, or failure to follow SOPs, the data must be evaluated to determine
the possible effect.

The Laboratory Director, QA Manager, ECOs, Corporate Quality, General Managers and the

Quality Directors have the authority and responsibility to halt work, withhold final reports, or
suspend an analysis for due cause as well as authorize the resumption of work.

11.3 Evaluation of Significance and Actions Taken

For each nonconforming issue reported, an evaluation of its significance and the level of
management involvement needed is made. This includes reviewing its impact on the final data,
whether or not it is an isolated or systematic issue, and how it relates to any special client
requirements.

TestAmerica’'s Corporate Data Investigation & Recall Procedure (SOP No. CW-L-S-002)
distinguishes between situations when it would be appropriate for laboratory management to
make the decision on the need for client notification (written or verbal) and data recall (report
revision) and when the decision must be made with the assistance of the ECO’s and Corporate
Management. Laboratory level decisions are documented and approved using the laboratory’s
standard nonconformance/corrective action reporting in lieu of the data recall determination
form contained in TestAmerica's Corporate SOP No. CW-L-S-002.

When applicable (i.e. DOE and DoD projects), the laboratory notifies affected clients of potential
data quality issues. Corrective actions taken to resolve the issues are submitted to the client in
a timely and responsive manner.

For projects invoking Federal Regulation 10 CFR21, laboratory SOP ST-QA-0042, “Evaluating
and Reporting of 10 CFR 21 Defects and Non-compliances”, shall be followed.

11.4 Prevention of NonConforming Work

If it is determined that the nonconforming work could recur, further corrective actions must be
made following the laboratory’s corrective action system. Monthly the QA Department evaluates
non-conformances to determine if any nonconforming work has been repeated multiple times. If
so, the laboratory’s corrective action process may need to be followed.

11.5 Method Suspension / Restriction (Stop Work Procedures)
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In some cases, it may be necessary to suspend/restrict the use of a method or target compound
which constitutes significant risk and/or liability to the laboratory. Suspension/restriction
procedures can be initiated by any of the persons noted in Section 11.2, Paragraph 5.

Prior to suspension/restriction, confidentiality will be respected, and the problem with the
required corrective and preventive action will be stated in writing and presented to the
Laboratory Director.

The Laboratory Director shall arrange for the appropriate personnel to meet with the QA
Manager as needed. This meeting shall be held to confirm that there is a problem, that
suspension/restriction of the method is required and will be concluded with a discussion of the
steps necessary to bring the method/target or test fully back on line. In some cases, that may
not be necessary if all appropriate personnel have already agreed there is a problem and there
is agreement on the steps needed to bring the method, target or test fully back on line.

The QA Manager will also initiate a corrective action report as described in Section 12 if one
has not already been started. A copy of any meeting notes and agreed upon steps should be
faxed or e-mailed by the laboratory to the appropriate General Manager and member of
Corporate QA. This fax/e-mail acts as notification of the incident.

After suspension/restriction, the lab will hold all reports to clients pending review. No faxing,
mailing or distributing through electronic means may occur. The report must not be posted for
viewing on the internet. It is the responsibility of the Laboratory Director to hold all reporting and
to notify all relevant laboratory personnel regarding the suspension/restriction (e.g., Project
Management, Log-in, etc...). Clients will NOT generally be notified at this time. Analysis may
proceed in some instances depending on the non-conformance issue.

Within 72 hours, the QA Manager will determine if compliance is how met and reports can be
released, OR determine the plan of action to bring work into compliance, and release work. A
team, with all principals involved (Laboratory Director, Technical Manager, Technical Director,
QA Manager) can devise a start-up plan to cover all steps from client notification through
compliance and release of reports. Project Management, and the Directors of Client Services
and Sales and Marketing must be notified if clients must be notified or if the
suspension/restriction affects the laboratory’s ability to accept work. The QA Manager must
approve start-up or elimination of any restrictions after all corrective action is complete. This
approval is given by final signature on the completed corrective action report.
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SECTION 12. CORRECTIVE ACTION

12.1 Overview

A major component of TestAmerica’'s Quality Assurance (QA) Program is the problem
investigation and feedback mechanism designed to keep the laboratory staff informed on quality
related issues and to provide insight to problem resolution. When nonconforming work or
departures from policies and procedures in the quality system or technical operations are
identified, the corrective action procedure provides a systematic approach to assess the issues,
restore the laboratory’s system integrity, and prevent reoccurrence. Corrective actions are
documented using Non-Conformance Memos (NCM) and Validation Requests (refer to SOP
ST-QA-0036).

For DOE, DoD and other programs where required, the client will be informed of proposed
corrective actions.

12.2 General

Problems within the quality system or within analytical operations may be discovered in a variety
of ways, such as QC sample failures, internal or external audits, proficiency testing (PT)
performance, client complaints, staff observation, etc...

The purpose of a corrective action system is to:

« Identify non-conformance events and assign responsibility(s) for investigating.

. Resolve non-conformance events and assign responsibility for any required corrective
action.

« ldentify systematic problems before they become serious.
. Identify and track client complaints and provide resolution.

12.2.1 Non-Conformance Memo (NCM) - is used to document the following types of
corrective actions:

« Deviations from an established procedure or SOP

e QC outside of limits (non-matrix related)

« Isolated reporting / calculation errors

« Discrepancies in materials / goods received vs. manufacturer packing slips.

12.2.2 Validation Reguest - is used to document the following types of corrective actions:

e Questionable trends that are found in the review of NCMs.

« Issues found while reviewing NCMs that warrant further investigation.
« Internal and external audit findings

« Failed or unacceptable PT results.

« Corrective actions that cross multiple departments in the laboratory.

« Systematic reporting / calculation errors
« Client complaints
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« Data recall investigations
. ldentified poor process or method performance trends
« Excessive revised reports

Health and Safety violations are documented in the EH&S Quarterly Inspection Reports

This will provide background documentation to enable root cause analysis and preventive
action.

12.3 Closed Loop Corrective Action Process

Any employee in the company can initiate a corrective action. There are four main components to
a closed-loop corrective action process once an issue has been identified: Cause Analysis,
Selection and Implementation of Corrective Actions (both short and long term), Monitoring of the
Corrective Actions, and Follow-up.

12.3.1 Cause Analysis

« Upon discovery of a non-conformance event, the event must be defined and documented.
An NCM or Validation Request must be initiated, someone is assigned to investigate the
issue and the event is investigated for cause. Table 12-1 provides some general guidelines
on determining responsibility for assessment.

. The cause analysis step is the key to the process as a long term corrective action cannot be
determined until the cause is determined.

. If the cause is not readily obvious, the Technical Manager, Laboratory Director, or QA
Manager (or QA designee) is consulted.

12.3.2 Selection and Implementation of Corrective Actions

« Where corrective action is needed, the laboratory shall identify potential corrective actions.
The action(s) most likely to eliminate the problem and prevent recurrence are selected and
implemented. Responsibility for implementation is assigned.

. Corrective actions shall be to a degree appropriate to the magnitude of the problem
identified through the cause analysis.

- Whatever corrective action is determined to be appropriate, the laboratory shall document
and implement the changes. The NCM or Validation Request is used for this
documentation.

12.3.3 Root Cause Analysis

Root Cause Analysis is a class of problem solving (investigative) methods aimed at identifying
the basic or causal factor(s) that underlie variation in performance or the occurrence of a
significant failure. The root cause may be buried under seemingly innocuous events, many
steps preceding the perceived failure. At first glance, the immediate response is typically
directed at a symptom and not the cause. Typically, root cause analysis would be best with
three or more incidents to triangulate a weakness.
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Systematically analyze and document the Root Causes of the more significant problems that
are reported. Identify, track, and implement the corrective actions required to reduce the
likelihood of recurrence of significant incidents. Trend the Root Cause data from these incidents
to identify Root Causes that, when corrected, can lead to dramatic improvements in
performance by eliminating entire classes of problems.

Identify the one event associated with problem and ask why this event occurred. Brainstorm
the root causes of failures; for example, by asking why events occurred or conditions existed:;
and then why the cause occurred 5 consecutive times until you get to the root cause. For each
of these sub events or causes, ask why it occurred. Repeat the process for the other events
associated with the incident.

Root cause analysis does not mean the investigation is over. Look at technique, or other
systems outside the normal indicators. Often creative thinking will find root causes that
ordinarily would be missed, and continue to plague the laboratory or operation.

12.3.4 Monitoring of the Corrective Actions

« The Technical Manager and QA Manager are responsible to ensure that the corrective
action taken was effective.

. Ineffective actions are documented and re-evaluated until acceptable resolution is achieved.
Technical Managers are accountable to the Laboratory Director to ensure final acceptable
resolution is achieved and documented appropriately.

. Each NCM and Validation Request is entered into a database for tracking purposes and a
monthly summary of all corrective actions may be printed out for review to aid in ensuring
that the corrective actions have taken effect.

. The QA Manager reviews monthly NCMs and Validation Requests for trends. Highlights are
included in the QA monthly report (refer to Section 16). If a significant trend develops that
adversely affects quality, an audit of the area is performed and corrective action
implemented.

- Any out-of-control situations that are not addressed acceptably at the laboratory level may be
reported to the Corporate Quality Director by the QA Manager, indicating the nature of the out-
of-control situation and problems encountered in solving the situation.

12.3.5 Follow-up Audits

« Follow-up audits may be initiated by the QA Manager and shall be performed as soon as
possible when the identification of a nonconformance casts doubt on the laboratory’s
compliance with its own policies and procedures, or on its compliance with state or federal
requirements.

« These audits often follow the implementation of the corrective actions to verify effectiveness.
An additional audit would only be necessary when a critical issue or risk to business is
discovered.

(Also refer to Section 15.1.4, Special Audits.)
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12.4 Technical Corrective Actions

In addition to providing acceptance criteria and specific protocols for technical corrective actions
in the method SOPs, the laboratory has general procedures to be followed to determine when
departures from the documented policies and procedures and quality control have occurred
(refer to Section 11). The documentation of these procedures is through the use of an NCM or
Validation Request.

Table 12-1 includes examples of general technical corrective actions. For specific criteria and
corrective actions, refer to the analytical methods or specific method SOPs. The laboratory may
also maintain Work Instructions on these items that are available upon request.

Table 12-1 provides some general guidelines for identifying the individual(s) responsible for
assessing each QC type and initiating corrective action. The table also provides general
guidance on how a data set should be treated if associated QC measurements are
unacceptable. Specific procedures are included in Method SOPs, Work Instructions, QAM
Sections 19 and 20. All corrective actions are reviewed monthly, at a minimum, by the QA
Manager and highlights are included in the QA monthly report.

To the extent possible, samples shall be reported only if all quality control measures are
acceptable. If the deficiency does not impair the usability of the results, data will be reported with
an appropriate data qualifier and/or the deficiency will be noted in the case narrative. Where
sample results may be impaired, the Project Manager is notified by an NCM and appropriate
corrective action (e.g., reanalysis) is taken and documented.

12.5 Basic Corrections

When mistakes occur in records, each mistake shall be crossed-out and not obliterated (e.g. no
white-out), and the correct value entered alongside. All such corrections shall be initialed (or
signed) and dated by the person making the correction. In the case of records stored
electronically, the original “uncorrected” file must be maintained intact and a second “corrected”
file is created.

This same process applies to adding additional information to a record. All additions made later
than the initial must also be initialed (or signed) and dated.

When corrections are due to reasons other than obvious transcription errors, the reason for the
corrections (or additions) shall also be documented.
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Table 12-1. Example — General Corrective Action Procedures
QC Activity
(Individual Acceptance Criteria Recommended

Responsible for
Initiation/Assessment)

Corrective Action

Initial Instrument
Blank

(Analyst)

- Instrument response < RL.

- Prepare another blank.

- If same response, determine cause of
contamination: reagents, environment,
instrument equipment failure, etc...

Initial Calibration
Standards

(Analyst, Technical
Manager(s))

- Correlation coefficient > 0.99 or
standard concentration value.

- % Recovery within acceptance
range.

- See details in Method SOP.

- Reanalyze standards.
- If still unacceptable, remake standards
and recalibrate instrument.

Independent Calibration
Verification
(Second Source)

(Analyst, Technical
Manager(s))

- % Recovery within control
limits.

- Remake and reanalyze standard.
- If still unacceptable, then remake
calibration standards or use new
primary standards and recalibrate
instrument.

Continuing Calibration
Standards

(Analyst, Data Reviewer)

% Recovery within control limits
documented in QC Browser
database

- reanalyze standard
-if still unacceptable, recalibrate and
rerun affected samples

Matrix Spike /
Matrix Spike Duplicate
(MS/MSD)

(Analyst, Data Reviewer)

- % Recovery within limits
documented in the LIMS

- If the acceptance criteria for duplicates
or matrix spikes are not met because of
matrix interferences, the acceptance of
the analytical batch is determined by
the validity of the LCS.

- If the LCS is within acceptable limits
the batch is acceptable.

- The results of the duplicates, matrix
spikes and the LCS are reported with
the data set.

- For matrix spike or duplicate results
outside criteria the data for that sample
shall be reported with gualifiers.
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QC Activity
(Individual
Responsible for
Initiation/Assessment)

Acceptance Criteria

Recommended
Corrective Action

Laboratory Control
Sample (LCS)

(Analyst, Data Reviewer)

- % Recovery within limits
specified in the LIMS

- Batch must be re-prepared and re-
analyzed. This includes any allowable
marginal exceedance.

When not using marginal exceedances,
the following exceptions apply:

1) when the acceptance criteria for the
positive control are exceeded high (i.e.,
high bias) and there are associated
samples that are non-detects, then
those non-detects may be reported with
data qualifying codes;

2) when the acceptance criteria for the
positive control are exceeded low (i.e.,
low bias), those sample results may be
reported if they exceed a maximum
regulatory limit/decision level with data
qualifying codes.

Note: If there is insufficient sample or
the holding time cannot be met, contact
client and report with flags.

Surrogates

(Analyst, Data Reviewer)

- % Recovery within limits of
method or within three standard

deviations of the historical mean.

- Individual sample must be repeated.
Place comment in LIMS.

- Surrogate results outside criteria shall
be reported with qualifiers.

Method Blank (MB)

(Analyst, Data Reviewer)

< Reporting Limit *

- Reanalyze blank.

- If still positive, determine source of
contamination. If necessary, reprocess
(i.e. digest or extract) entire sample
batch. Report blank results.

- Qualify the result(s) if the
concentration of a targeted analyte in
the MB is at or above the reporting limit
AND is > 1/10 of the amount measured
in the sample.

Proficiency Testing (PT)
Samples

(QA Manager, Technical
Manager(s))

- Criteria supplied by PT
Supplier.

- Any failures or warnings must be
investigated for cause. Failures may
result in the need to repeat a PT sample
to show the problem is corrected.

Internal / External Audits

(QA Manager, Technical
Manager(s) Laboratory
Director)

- Defined in Quality System
documentation such as SOPs,
QAM, etc...

- Non-conformances must be
investigated through Validation system
and necessary corrections must be
made.
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QC Activity
(Individual
Responsible for
Initiation/Assessment)

Acceptance Criteria

Recommended
Corrective Action

Reporting / Calculation
Errors

(Depends on issue —
possible individuals
include: Analysts, Data
Reviewers, Project
Managers, Technical
Managers, QA Manager,
Corporate QA,
Corporate Management)

- SOP CW-L-S-002, Internal
Investigation of Potential Data
Discrepancies and Determination
for Data Recall.

- Corrective action is determined by
type of error. Follow the procedures in
SOP CW-L-S-002.

Client Complaints

(Project Managers, Lab
Director/Manager, Sales
and Marketing)

- Corrective action is determined by the
type of complaint. For example, a
complaint regarding an incorrect
address on a report will result in the
report being corrected and then follow-
up must be performed on the reasons
the address was incorrect (e.g.,
database needs to be updated).

QA Monthly Report
(Refer to Section 16 for
an example)

(QA Manager, Lab
Director/Manager,
Technical Manager(s))

- QAM, SOPs.

- Corrective action is determined by the
type of issue. For example, NCMs and

Validations for the month are reviewed

and possible trends are investigated.

Health and Safety
Violation

(Safety Officer, Lab
Director/Manager,
Technical Manager(s))

- Environmental Health and
Safety (EHS) Manual.

- Non-conformance is investigated and
corrected

Note:

1. Except as noted below for certain compounds, the method blank should be below the detection limit.
Concentrations up to five times the reporting limit will be allowed for the ubiquitous laboratory and reagent
contaminants: methylene chloride, toluene, acetone, 2-butanone and phthalates provided they appear in
similar levels in the reagent blank and samples. This allowance presumes that the detection limit is
significantly below any regulatory limit to which the data are to be compared and that blank subtraction

will not occur.

Company Confidential & Proprietary
[THIS IS A CONTROLLED DOCUMENT. WHEN PRINTED IT BECOMES UNCONTROLLED]




Document No. ST-QAM
Revision No.: 6

Effective Date: 11/26/2012
Page 57 of 283

SECTION 13. PREVENTIVE ACTION / IMPROVEMENT

13.1 Overview

The laboratory’s preventive action programs improve or eliminate potential causes of
nonconforming product and/or nonconformance to the quality system. This preventive action
process is a proactive and continuous process of improvement activities that can be initiated
through feedback from clients, employees, business providers, and affiliates. The QA
Department has the overall responsibility to ensure that the preventive action process is in
place, and that relevant information on actions is submitted for management review.

Dedicating resources to an effective preventive action system emphasizes the laboratory’s
commitment to its Quality Program. It is beneficial to identify and address negative trends before
they develop into complaints, problems and corrective actions. Additionally, customer service
and client satisfaction can be improved through continuous improvements to laboratory
systems.

Opportunities for improvement may be discovered during management reviews, the monthly QA
Metrics Report, evaluation of internal or external audits, results & evaluation of proficiency
testing (PT) performance, data analysis & review processing operations, client complaints, staff
observation, etc.

The monthly Management Systems Metrics Report shows performance indicators in all areas of
the laboratory and quality system. These areas include revised reports, corrective actions, audit
findings, internal auditing and data authenticity audits, client complaints, PT samples, holding
time violations, SOPs, ethics training, etc... These metrics are used in evaluating the
management and quality system performance on an ongoing basis and provide a tool for
identifying areas for improvement.

The laboratory’s corrective action process is integral to implementation of preventive actions. A
critical piece of the corrective action process is the implementation of actions to prevent further
occurrence of a non-compliance event. Historical review of corrective action provides a valuable
mechanism for identifying preventive action opportunities.

13.1.1 The following elements are part of a preventive action system:

« Identification of an opportunity for preventive action.
e Process for the preventive action.

« Define the measurements of the effectiveness of the process once undertaken.

« Execution of the preventive action.
« Evaluation of the plan using the defined measurements.
« Verification of the effectiveness of the preventive action.

o Close-Out by documenting any permanent changes to the Quality System as a result of the
Preventive Action. Documentation of Preventive Action is incorporated into the monthly QA
reports, corrective action process and management review.
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13.1.2 Any Preventive Actions undertaken or attempted shall be taken into account during the
annual Management Systems Review (Section 16). A highly detailed report is not required;
however, a summary of successes and failures within the preventive action program is sufficient
to provide management with a measurement for evaluation.

13.2 Management of Change

The Management of Change process is designed to manage significant events and changes
that occur within the laboratory. Through these procedures, the potential risks inherent with a
new event or change are identified and evaluated. The risks are minimized or eliminated
through pre-planning and the development of preventive measures. The types of changes
covered under this system include: Facility Changes, Major Accreditation Changes, Addition or
Deletion to Division’s Capabilities or Instrumentation, Key Personnel Changes, Laboratory
Information Management System (LIMS) changes.

TestAmerica St. Louis uses a series of spreadsheets and/or databases to track changes to
major capabilities (e.g. equipment, accreditations, etc.). An equipment list is maintained by the
QA department. Accreditations are maintained via the OASIS Total Access program on the
TestAmerica intranet site.
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SECTION 14. CONTROL OF RECORDS

The laboratory maintains a records management system appropriate to its needs and that
complies with applicable standards or regulations as required. The system produces
unequivocal, accurate records that document all laboratory activities. The laboratory retains all
original observations, calculations and derived data, calibration records and a copy of the
analytical report for a minimum of five years after it has been issued.

14.1 Overview

The laboratory has established procedures for identification, collection, indexing, access, filing,
storage, maintenance and disposal of quality and technical records. A record index is listed in
Table 14-1. Quality records are maintained by the QA department electronically, which are
backed up as part of the regular laboratory backup. Records are of two types; either electronic
or hard copy paper formats depending on whether the record is computer or hand generated
(some records may be in both formats). Technical records are maintained by the Data
Reporting Group (raw data, analytical records, lab reports) and the QA Department (logbooks,
standards, certificates, Quality documents).

Table 14-1. Record Indext

Record Types *: Retention Time:

Technical - Raw Data 5 Years from analytical report issue*
Records - Logbooks?

- Standards

- Certificates

- Analytical Records
- MDLs/IDLs/DOCs
- Lab Reports

Official - Quality Assurance Manual (QAM) 5 Years from document retirement date*
Documents - Work Instructions

- Policies

- SOPs

- Policy Memorandums
- Manuals

QA Records - Internal & External Audits/Responses | 5 Years from archival*
- Certifications

- Corrective/Preventive Actions
- Management Reviews Data Investigation: 5 years or the life of the
- Method & Software Validation / affected raw data storage whichever is
Verification Data greater (beyond 5 years if ongoing project
- Data Investigation or pending investigation)

Project - Sample Receipt & COC 5 Years from analytical report issue*
Records Documentation

- Contracts and Amendments
- Correspondence

- QAPP

- SAP

- Telephone Logbooks

- Lab Reports
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Record Types *: Retention Time:
Administrative | Finance and Accounting 10 years
Records

EH&S Manual, Permits 7 years

Disposal Records Indefinitely

Employee Handbook Indefinitely

Personnel files, Employee Signature & 7 Years (HR Personnel Files must be
Initials, Administrative Training Records | maintained indefinitely)
(e.g., Ethics)

Administrative Policies 7 years
Technical Training Records

! Record Types encompass hardcopy and electronic records.

% Examples of Logbook types: Maintenance, Instrument Run, Preparation (standard and samples),
Standard and Reagent Receipt, Archiving, Balance Calibration, Temperature (hardcopy or electronic
records).

* Exceptions listed in Table 14-2.

14.1.1 All records are stored and retained in such a way that they are secure and readily
retrievable at the laboratory facility or an offsite location that provides a suitable environment to
prevent damage or deterioration and to prevent loss. All records shall be protected against fire,
theft, loss, environmental deterioration, and vermin. In the case of electronic records, electronic
or magnetic sources, storage media are protected from deterioration caused by magnetic fields
and/or electronic deterioration.

Access to the data is limited to laboratory and company employees and shall be documented
with an access log. Whether on-site or off-site storage is used, logs are maintained in each
storage box to note removal and return of records. Records are maintained for a minimum of
five years unless otherwise specified by a client or regulatory requirement.

For raw data and project records, record retention shall be calculated from the date the project
report is issued. For other records, such as Controlled Documents, QA, or Administrative
Records, the retention time is calculated from the date the record is formally retired. Records
related to the programs listed in Table 14-2 have lengthier retention requirements and are
subject to the requirements in Section 14.1.2

14.1.2 Programs with Longer Retention Requirements

Some regulatory programs have longer record retention requirements than the standard record
retention time. These are detailed in Table 14-2 with their retention requirements. In these
cases, the longer retention requirement is enacted. If special instructions exist such that client
data cannot be destroyed prior to notification of the client, the container or box containing that
data is marked as to who to contact for authorization prior to destroying the data. For
projects/programs that require a retention time longer than five years, the Project Manager
informs the Reporting Group of the extended storage requirement. The Data Reporting Group
tracks these requirements.
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Table 14-2. Example: Special Record Retention Requirements

Program 'Retention Requirement

Drinking Water — All States 5 years (project records)
10 years - Radiochemistry (project records)

Drinking Water Lead and Copper Rule 12 years (project records)

Commonwealth of MA — All environmental 10 years

data 310 CMR 42.14

FIFRA — 40 CFR Part 160 Retain for life of research or marketing permit
for pesticides regulated by EPA

Housing and Urban Development (HUD) 10 years

Environmental Lead Testing

Alaska 10 years

Louisiana — All 10 years

Michigan Department of Environmental 10 years

Quality — all environmental data

Navy Facilities Engineering Service Center 10 years

(NFESC)

NY Potable Water NYCRR Part 55-2 10 years

Ohio VAP 10 years and State contacted prior to disposal

TSCA - 40 CFR Part 792 10 years after publication of final test rule or
negotiated test agreement

'Note: Extended retention requirements must be noted with the archive documents or addressed in
facility-specific records retention procedures.

14.1.3 The laboratory has procedures to protect and back-up records stored electronically
and to prevent unauthorized access to or amendment of these records. All analytical data is
maintained as hard copy or in a secure readable electronic format. For analytical reports that
are maintained as copies in PDF format, refer to Section 19.15.1 for more information.

14.1.4 The record keeping system allows for historical reconstruction of all laboratory
activities that produced the analytical data, as well as rapid recovery of historical data. The
history of the sample from when the laboratory took possession of the samples must be readily
understood through the documentation. This shall include inter-laboratory transfers of samples
and/or extracts.

e« The records include the identity of personnel involved in sampling, sample receipt,
preparation, or testing. All analytical work contains the initials (at least) of the personnel
involved. The laboratory’s copy of the COC is stored with the laboratory report. The chain
of custody would indicate the name of the sampler. A log of names, initials and signatures
for all individuals responsible for signing or initialing laboratory records is maintained in the
Human Resources Department. If any sampling notes are provided with a work order, they
are kept with the laboratory report.

« All information relating to the laboratory facilities equipment, analytical test methods, and
related laboratory activities, such as sample receipt, sample preparation, or data verification
are documented.
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« The record keeping system facilitates the retrieval of all working files and archived records
for inspection and verification purposes (e.g., set format for naming electronic files, set
format for what is included with a given analytical data set). Instrument data is stored
sequentially by instrument. A given day’s analyses are maintained in the order of the
analysis. Run logs are maintained for each instrument or method; a copy of each day’s run
long or instrument sequence is stored with the data to aid in re-constructing an analytical
sequence. Where an analysis is performed without an instrument, bound logbooks or bench
sheets are used to record and file data. Standard and reagent information is recorded in the
Reagent Log in the LIMS and relevant printouts can be included in the data packages as
needed.

« Changes to hardcopy records shall follow the procedures outlined in Section 12 and 19.
Changes to electronic records in LIMS or instrument data are recorded in audit trails.

« The reason for a signature or initials on a document is clearly indicated in the records such

as “sampled by,” “prepared by,” “reviewed by”, or “analyzed by".

o All generated data except those that are generated by automated data collection systems,
are recorded directly, promptly and legibly in permanent dark ink.

« Hard copy data may be scanned into PDF format for record storage as long as the scanning
process can be verified in order to ensure that no data is lost and the data files and storage
media must be tested to verify the laboratory’s ability to retrieve the information prior to the
destruction of the hard copy that was scanned.

« Also refer to Section 19.15.1 ‘Computer and Electronic Data Related Requirements’.

14.2 Technical and Analytical Records

14.2.1 The laboratory retains records of original observations, derived data and sufficient
information to establish an audit trail, calibration records, staff records and a copy of each
analytical report issued, for a minimum of five years unless otherwise specified by a client or
regulatory requirement. The records for each analysis shall contain sufficient information to
enable the analysis to be repeated under conditions as close as possible to the original. The
records shall include the identity of laboratory personnel responsible for the performance of
each analysis and reviewing results.

14.2.2 Observations, data and calculations are recorded real-time and are identifiable to the
specific task.

14.2.3 Changes to hardcopy records shall follow the procedures outlined in Section 12 and
19. Changes to electronic records in LIMS or instrument data are recorded in audit trails. The
essential information to be associated with analysis, such as strip charts, tabular printouts,
computer data files, analytical notebooks, and run logs, include:

« laboratory sample ID code;

. Date of analysis; Time of Analysis is also required if the holding time is seventy-two (72)
hours or less, or when time critical steps are included in the analysis (e.g., drying times,
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incubations, etc.); instrumental analyses have the date and time of analysis recorded as part
of their general operations. Where a time critical step exists in an analysis, location for such
a time is included as part of the documentation in a specific logbook or on a bench sheet.

. Instrumentation identification and instrument operating conditions/parameters. Operating
conditions/parameters are typically recorded in instrument maintenance logs or posted on
the instrument.

. analysis type;
. all manual calculations and manual integrations;
« analyst's or operator's initials/signature;

. sample preparation including cleanup, separation protocols, incubation periods or
subculture, ID codes, volumes, weights, instrument printouts, meter readings, calculations,
reagents;

. testresults;
. standard and reagent origin, receipt, preparation, and use;
. calibration criteria, frequency and acceptance criteria,

. data and statistical calculations, review, confirmation, interpretation, assessment and
reporting conventions;

« quality control protocols and assessment;

. electronic data security, software documentation and verification, software and hardware
audits, backups, and records of any changes to automated data entries; and

. Method performance criteria including expected quality control requirements. These are
indicated both in the LIMS and on specific analytical report formats.

14.3 Laboratory Support Activities

In addition to documenting all the above-mentioned activities, the following are retained QA
records and project records (previous discussions in this section relate where and how these
data are stored):

. all original raw data, whether hard copy or electronic, for calibrations, samples and quality
control measures, including analysts’ work sheets and data output records (chromatograms,
strip charts, and other instrument response readout records);

« a written description or reference to the specific test method used which includes a
description of the specific computational steps used to translate parametric observations into
a reportable analytical value;

. copies of final reports;

« archived SOPs;

« correspondence relating to laboratory activities for a specific project;
. all corrective action reports, audits and audit responses;

« proficiency test results and raw data; and

. results of data review, verification, and crosschecking procedures
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14.3.1 Sample Handling Records

Records of all procedures to which a sample is subjected while in the possession of the
laboratory are maintained. These include but are not limited to records pertaining to:

. sample preservation including appropriateness of sample container and compliance with
holding time requirement;
. sample identification, receipt, acceptance or rejection and login;

. sample storage and tracking including shipping receipts, sample transmittal / COC forms;
and

« procedures for the receipt and retention of samples, including all provisions necessary to
protect the integrity of samples.

« Chain of Custody protocols required by DOE and DoD

14.4 Administrative Records

The laboratory also maintains the administrative records in either electronic or hard copy form.
Refer to Table 14-1.

14.5 Records Management, Storage and Disposal

All records (including those pertaining to test equipment), certificates and reports are safely
stored, held secure and in confidence to the client. Certification related records are available
upon request.

All information necessary for the historical reconstruction of data is maintained by the
laboratory. Records that are stored only on electronic media must be supported by the hardware
and software necessary for their retrieval.

Records that are stored or generated by computers or personal computers have hard copy,
write-protected backup copies, or an electronic audit trail controlling access.

The laboratory has a record management system (a.k.a., document control) for control of
laboratory notebooks, instrument logbooks, standards logbooks, and records for data reduction,
validation, storage and reporting. Laboratory notebooks are numbered sequentially. Within
each logbook, pages are sequentially numbered. All data are recorded sequentially within a
series of sequential notebooks. Bench sheets are filed sequentially. Standards are maintained
in the Reagents Log Program in LIMS. Records are considered archived when moved off-site
or are so labeled. Dual storage of these records is maintained by the IT Department during its
daily and weekly back-ups of the laboratory network. These back-up tapes are stored off-site.

14.5.1 Transfer of Ownership

In the event that the laboratory transfers ownership or goes out of business, the laboratory shall
ensure that the records are maintained or transferred according to client's instructions. Upon
ownership transfer, record retention requirements shall be addressed in the ownership transfer
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agreement and the responsibility for maintaining archives is clearly established. In addition, in
cases of bankruptcy, appropriate regulatory and state legal requirements concerning laboratory
records must be followed. In the event of the closure of the laboratory, all records will revert to
the control of the corporate headquarters. Should the entire company cease to exist, as much
notice as possible will be given to clients and the accrediting bodies who have worked with the
laboratory during the previous 5 years of such action.

14.5.2 Records Disposal

Records are removed from the archive and destroyed after 5 years unless otherwise specified
by a client or regulatory requirement. On a project specific or program basis, clients may need
to be notified prior to record destruction. Records are destroyed in a manner that ensures their
confidentiality such as shredding, mutilation or incineration. (Refer to Tables 14-1 and 14-2).

Electronic copies of records must be destroyed by erasure or physically damaging off-line
storage media so no records can be read.

If a third party records management company is hired to dispose of records, a “Certificate of
Destruction” is required.
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SECTION 15. AUDITS

15.1 Internal Audits

Internal audits are performed to verify that laboratory operations comply with the requirements
of the lab’s quality system and with the external quality programs under which the laboratory
operates. Audits are planned and organized by the QA staff. Personnel conducting the audits
should be independent of the area being evaluated. Auditors will have sufficient authority,
access to work areas, and organizational freedom necessary to observe all activities affecting
quality and to report the assessments to laboratory management and, when requested, to
corporate management.

Audits are conducted and documented as described in the TestAmerica Corporate SOP on
performing Internal Auditing, SOP No. CA-Q-S-003. The types and frequency of routine internal
audits are described in Table 15-1. Special or ad hoc assessments may be conducted as
needed under the direction of the QA staff.

Table 15-1. Types of Internal Audits and Frequency

Description Performed by Frequency

Quality Systems Audits QA Department, QA
approved designee, or

Corporate QA

All areas of the laboratory annually

Method Audits Joint responsibility:
a) QA Manager or Methods Audits Frequency:
designee 50% of methods annually
b) Technical Manager or | 100% of methods annually (DoD Labs)
Designee
(Refer to CA-Q-S-003)
Special QA Department or Surveillance or spot checks performed as

Designee

needed, e.g., to confirm corrective actions
from other audits.

Performance Testing

Analysts with QA oversight

Two successful per year for each NELAC

field of testing or as dictated by applicable
regulatory requirements

15.1.1 Audit Planning/Reporting

An audit plan is developed to identify the scope of the audit, the time frame, the personnel
involved, the activities to be included, reference documents (i.e. Methods, SOPs, Checklists,
and Client Requirement Memos) and persons to be notified of results. The audit team is
selected prior to the audit. The size of the team is dependant on the scope of the audit. The
lead auditor organizes and directs the audit. The audit report is issued to the appropriate
departments by the lead auditor in hardcopy or electronically. The audit report is signed or
otherwise endorsed by the Lead Auditor. The report describes the scope of the audit, identified
auditors and persons contacted, summarizes results and describes all non-conformances found.

15.1.2 Annual Quality Systems Audit
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An annual quality systems audit is required to ensure compliance to analytical methods and
SOPs, TestAmerica’s Data Integrity and Ethics Policies, TNI quality systems, client and state
requirements, and the effectiveness of the internal controls of the analytical process, including
but not limited to data review, quality controls, preventive action and corrective action. The
completeness of earlier corrective actions is assessed for effectiveness & sustainability. The
audit is divided into sections for each operating or support area of the lab, and each section is
comprehensive for a given area. The area audits may be performed on a rotating schedule
throughout the year to ensure adequate coverage of all areas. This schedule may change as
situations in the laboratory warrant.

15.1.3 QA Technical Audits

QA technical audits are based on client projects, associated sample delivery groups, and the
methods performed. Reported results are compared to raw data to verify the authenticity of
results. The validity of calibrations and QC results are compared to data qualifiers, footnotes,
and case narratives. Documentation is assessed by examining run logs and records of manual
integrations. Manual calculations are checked. Where possible, electronic audit miner programs
(e.g., MintMiner and Chrom AuditMiner) are used to identify unusual manipulations of the data
deserving closer scrutiny. QA technical audits will include all methods within a two-year period.

15.1.4 SOP Method Compliance

Compliance of all SOPs with the source methods and compliance of the operational groups with
the SOPs will be assessed by the Technical Manager or qualified designee at least every two
years. It is also recommended that the work of each newly hired analyst is assessed within 3
months of working independently, (e.g., completion of method IDOC). In addition, as analysts
add methods to their capabilities, (new IDOC) reviews of the analyst work products will be
performed within 3 months of completing the documented training.

15.1.5 Special Audits

Special audits are conducted on an as needed basis, generally as a follow up to specific issues
such as client complaints, corrective actions, PT results, data audits, system audits, validation
comments, regulatory audits or suspected ethical improprieties. Special audits are focused on a
specific issue, and report format, distribution, and timeframes are designed to address the
nature of the issue.

15.1.6 Performance Testing

The laboratory participates semi-annually in performance audits conducted through the analysis
of PT samples provided by a third party. The laboratory generally participates in the following
types of PT studies: Drinking Water, Non-potable Water, Soil and Radiochemistry.

It is TestAmerica's policy that PT samples be treated as typical samples in the production
process. Furthermore, where PT samples present special or unique problems, in the regular
production process they may need to be treated differently, as would any special or unique
request submitted by any client. The QA Manager must be consulted and in agreement with any
decisions made to treat a PT sample differently due to some special circumstance.
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Written responses to unacceptable PT results are required. In some cases it may be necessary
for blind QC samples to be submitted to the laboratory to show a return to control.

15.2 External Audits

External audits are performed when certifying agencies or clients conduct on-site inspections or
submit performance testing samples for analysis. It is TestAmerica’s policy to cooperate fully
with regulatory authorities and clients. The laboratory makes every effort to provide the auditors
with access to personnel, documentation, and assistance. Laboratory supervisors are
responsible for providing corrective actions to the QA Manager who coordinates the response
for any deficiencies discovered during an external audit. Audit responses are due in the time
allotted by the client or agency performing the audit. When requested, a copy of the audit report
and the labs corrective action plan will be forwarded to Corporate Quality.

The laboratory cooperates with clients and their representatives to monitor the laboratory’s
performance in relation to work performed for the client. The client may only view data and
systems related directly to the client’'s work. All efforts are made to keep other client information
confidential.

15.2.1 Confidential Business Information (CBI) Considerations

During on-site audits, auditors may come into possession of information claimed as business
confidential. A business confidentiality claim is defined as “a claim or allegation that business
information is entitled to confidential treatment for reasons of business confidentiality or a
request for a determination that such information is entitled to such treatment.” When
information is claimed as business confidential, the laboratory must place on (or attach to) the
information at the time it is submitted to the auditor, a cover sheet, stamped or typed legend or
other suitable form of notice, employing language such as “trade secret”, “proprietary” or
“company confidential”. Confidential portions of documents otherwise non-confidential must be
clearly identified. CBI may be purged of references to client identity by the responsible
laboratory official at the time of removal from the laboratory. However, sample identifiers may
not be obscured from the information. Additional information regarding CBI can be found in
within the 2009 TNI standards.

15.3 Audit Findings

Audit findings are documented using the corrective action process and database. The
laboratory’s corrective action responses for both types of audits may include action plans that
could not be completed within a predefined timeframe. In these instances, a completion date
must be set and agreed to by operations management and the QA Manager.

Developing and implementing corrective actions to findings is the responsibility of the Technical
Manager where the finding originated. Findings that are not corrected by specified due dates
are reported monthly to management in the QA monthly report. When requested, a copy of the
audit report and the labs corrective action plan will be forwarded to Corporate Quality.

If any audit finding casts doubt on the effectiveness of the operations or on the correctness or
validity of the laboratory’s test results, the laboratory shall take timely corrective action, and
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shall notify clients in writing if the investigations show that the laboratory results have been
affected. Once corrective action is implemented, a follow-up audit is scheduled to ensure that the
problem has been corrected.

Clients must be notified promptly in writing, of any event such as the identification of defective
measuring or test equipment that casts doubt on the validity of results given in any test report or
amendment to a test report. The investigation must begin within 24-hours of discovery of the
problem and all efforts are made to notify the client within two weeks after the completion of the
investigation.

SECTION 16. MANAGEMENT REVIEWS

16.1 Quality Assurance Report

A comprehensive QA Report shall be prepared each month by the laboratory’s QA Department
and forwarded to the Laboratory Director, their Quality Director as well as the General Manager.
All aspects of the QA system are reviewed to evaluate the suitability of policies and procedures.
During the course of the year, the Laboratory Director, General Manager or Corporate QA may
request that additional information be added to the report.

On a monthly basis, Corporate QA compiles information from all the monthly laboratory reports.
The Corporate Quality Directors prepare a report that includes a compilation of all metrics and
notable information and concerns regarding the QA programs within the laboratories. The report
also includes a listing of new regulations that may potentially impact the laboratories. This
report is presented to the Senior Management Team and General Managers.

16.2 Annual Management Review

The senior lab management team (Laboratory Director, Technical Director, Technical
Managers, QA Manager, EH&S Manager and Radiation Safety Officer) conducts a review
annually of its quality systems and LIMS to ensure its continuing suitability and effectiveness in
meeting client and regulatory requirements and to introduce any necessary changes or
improvements. It will also provide a platform for defining goals, objectives and action items that
feed into the laboratory planning system. Corporate Operations and Corporate QA personnel
may be included in this meeting at the discretion of the Laboratory Director. The LIMS review
consists of examining any audits, complaints or concerns that have been raised through the
year that is related to the LIMS. The laboratory will summarize any critical findings that cannot
be solved by the lab and report them to Corporate IT.

This management systems review (Corporate SOP No. CW-Q-S-004 & Work Instruction No.
CW-Q-WI-003) uses information generated during the preceding year to assess the “big picture”
by ensuring that routine actions taken and reviewed on a monthly basis are not components of
larger systematic concerns. The monthly review should keep the quality systems current and
effective; therefore, the annual review is a formal senior management process to review specific
existing documentation. Significant issues from the following documentation are compiled or
summarized by the QA Manager prior to the review meeting:

. Matters arising from the previous annual review.

« Prior Monthly QA Reports issues.
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« Laboratory QA Metrics
. Internal and External audit outcomes & corrective actions
« Review of report reissue requests.
« Review of client feedback and complaints.
« Issues arising from any prior management or staff meetings.

. Minutes from prior senior lab management meetings. Issues that may be raised from these
meetings include:

. Adequacy of staff, equipment and facility resources.
« Adequacy of policies and procedures.
« Future plans for resources and testing capability and capacity.
« Changes in the volume and type of work
« The annual internal double blind PT program sample performance (if performed),

. Compliance to the Ethics Policy and Data Integrity Plan. Including any evidence/incidents of
inappropriate actions or vulnerabilities related to data Integrity.

« Laboratory health and safety issues

. Radioactive materials management issues

A report is generated by the QA Manager and management. The report is distributed to the
appropriate General Manager and the Quality Director. The report includes, but is not limited to:
« The date of the review and the names and titles of participants.

« A reference to the existing data quality related documents and topics that were reviewed.

« Quality system or operational changes or improvements that will be made as a result of the
review [e.g., an implementation schedule including assigned responsibilities for the
changes].

Changes to the quality systems requiring update to the laboratory QA Manual shall be included

in the next revision of the QA Manual. Quality system changes and improvements are
incorporated into the laboratory’s yearly goals.

16.3 Potential Integrity Related Managerial Reviews

Potential integrity issues (data or business related) must be handled and reviewed in a
confidential manner until such time as a follow-up evaluation, full investigation, or other
appropriate actions have been completed and issues clarified. TestAmerica’s Corporate Data
Investigation/Recall SOP shall be followed (SOP No. CW-L-S-002). All investigations that result
in finding of inappropriate activity are documented and include any disciplinary actions involved,
corrective actions taken, and all appropriate notifications of clients.

TestAmerica's CEO, VP of Quality, Technical and Operations Support, General Managers and
Quality Directors receive a monthly report from the Corporate Quality Director summarizing any
current data integrity or data recall investigations. The General Manager’s are also made aware
of progress on these issues for their specific labs.
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SECTION 17. PERSONNEL

17.1 Overview

The laboratory’s management believes that its highly qualified and professional staff is the
single most important aspect in assuring a high level of data quality and service. The staff
consists of professionals and support personnel as outlined in the organization chart in Figure 4-
1.

All personnel must demonstrate competence in the areas where they have responsibility. Any
staff that is undergoing training shall have appropriate supervision until they have demonstrated
their ability to perform their job function on their own. Staff shall be qualified for their tasks
based on appropriate education, training, experience and/or demonstrated skills as required.

The laboratory employs sufficient personnel with the necessary education, training, technical
knowledge and experience for their assigned responsibilities.

Management is responsible for authorizing specific personnel to perform specific tests (i.e.
environmental testing, issue reports, interpret data, operate equipment).

All personnel are responsible for complying with all QA/QC requirements that pertain to the
laboratory and their area of responsibility. Each staff member must have a combination of
experience and education to adequately demonstrate a specific knowledge of their particular
area of responsibility. Technical staff must also have a general knowledge of lab operations,
test methods, QA/QC procedures and records management.

Laboratory management is responsible for formulating goals for lab staff with respect to
education, training and skills and ensuring that the laboratory has a policy and procedures for
identifying training needs and providing training of personnel. The training shall be relevant to
the present and anticipated responsibilities of the lab staff.

The laboratory only uses personnel that are employed by or under contract to, the laboratory.
Contracted personnel, when used, must meet competency standards of the laboratory and work
in accordance to the laboratory’s quality system.

The laboratory ensures that all personnel, including part time, temporary, contracted and
administrative personnel, are trained in basic laboratory QA and safety programs.

Personnel dealing with sample receipt, radioactive waste management and materials shipping

are trained in waste management, shipping and handling, and hazardous and/or radioactive
materials control as appropriate.

17.2 Education and Experience Requirements for Technical Personnel

Selection of qualified candidates for laboratory employment begins with documentation of minimum
education, training, and experience prerequisites needed to perform the prescribed task. Minimum
education and training requirements for TestAmerica employees are outlined in job descriptions
and are generally summarized for analytical staff in the table below.
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The laboratory maintains job descriptions for all personnel who manage, perform or verify work
affecting the quality of the environmental testing the laboratory performs. Job Descriptions are
located on the TestAmerica intranet site’s Human Resources web-page (Also see Section 4 for
position descriptions/responsibilities).

Experience and specialized training are occasionally accepted in lieu of a college degree (basic
lab skills such as using a balance, colony counting, aseptic or quantitation techniques, etc., are

also considered).

As a general rule for analytical staff:

Specialty

Education

Experience

Extractions, Digestions, some electrode methods
(pH, DO, Redox, etc.), or Titrimetric and
Gravimetric Analyses

H.S. Diploma

On the job training
(OJT)

CVAA, Single component or short list
Chromatography (e.g., Fuels, BTEX-GC, IC

A college degree in
an applied science or
2 years of college
and at least 1 year of
college chemistry

Or 2 years prior
analytical experience
is required

ICP, ICPMS, Long List or complex
chromatography (e.g., Pesticides, PCB,
Herbicides, HPLC, etc.), GCMS

A college degree in
an applied science or
2 years of college
chemistry

or 5 years of prior
analytical experience

Spectra Interpretation

A college degree in
an applied science or
2 years of college
chemistry

And 2 years relevant
experience

Or

5 years of prior
analytical experience

Technical Managers — General

Bachelors Degree in
an applied science or
engineering with 24
semester hours in
chemistry

An advanced (MS,
PhD.) degree may
substitute for one

year of experience

And 2 years
experience in
environmental
analysis of
representative
analytes for which
they will oversee

Technical Managers — Wet Chem only (no
advanced instrumentation)

Associates degree in
an applied science or
engineering or 2
years of college with
16 semester hours in
chemistry

And 2 years relevant
experience

When an analyst does not meet these requirements, they can perform a task under the direct
supervision of a qualified analyst, peer reviewers or Technical Manager, and are considered an
analyst in training. The person supervising an analyst in training is accountable for the quality of
the analytical data and must review and approve data and associated corrective actions.
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17.3 Training

The laboratory is committed to furthering the professional and technical development of
employees at all levels.

Orientation to the laboratory’s policies and procedures, in-house method training, and employee
attendance at outside training courses and conferences all contribute toward employee proficiency.
Below are examples of various areas of required employee training:

Required Training Time Frame Employee Type
Environmental Health & Safety | Prior to lab work All

Ethics — New Hires 1 week of hire All

Ethics — Comprehensive 90 days of hire All

Data Integrity 30 days of hire Technical and PMs
Quality Assurance 90 days of hire All

Ethics — Comprehensive Annually All

Refresher

Computer Security Awareness | Annually All

Initial Demonstration of Prior to unsupervised | Technical
Capability (DOC) method performance

The laboratory maintains records of relevant authorization/competence, education, professional
qualifications, training, skills and experience of technical personnel (including contracted
personnel) as well as the date that approval/authorization was given. These records are kept
on file at the laboratory. Also refer to “Demonstration of Capability” in Section 19.

The following documentation must be on file at the laboratory for each employee:

Ethics Training documentation
Signed Ethics agreement

Signed Confidentiality agreement
TNI statement of qualification

Copy of degree, if applicable

New Employee Orientation checklist
Safety Orientation checklist

In addition to items listed above, the following documentation is also included in the employee
training record:

Department training checklist

Demonstration of Capability (IDOC/DOC)

Manual Integration training, if applicable

Annual evidence of continuing DOC (may be successful analysis of a blind sample on
the specific test method, or a similar method or four successful LCS analyses.

e Specialty training as applicable
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The training of technical staff is kept up to date by:

. Each employee must have documentation filed with the QA department that they have read,
understood and agreed to follow the most recent version of the laboratory QA Manual and
SOPs in their area of responsibility. This documentation is updated as SOPs are updated.

. Documentation from any training courses or workshops on specific equipment, analytical
techniques or other relevant topics is maintained in their training file.

« Documentation of proficiency (refer to Section 19).

. An Ethics Agreement signed by each staff member (renewed each year) and evidence of
annual ethics training.

« A Confidentiality Agreement signed by each staff member signed at the time of employment.

« Human Resources maintain documentation and attestation forms on employment status &
records; benefit programs; timekeeping/payroll; and employee conduct (e.g., ethics). This
information is maintained in the employee’s secured personnel file.

Evidence of successful training could include such items as:

. Adequate documentation of training within operational areas, including one-on-one technical
training for individual technologies, and particularly for people cross-trained.

« Analyst’s knowledge to refer to QA Manual for quality issues.

« Analysts following SOPs, i.e., practice match SOPs.

« Analysts regularly communicate to supervisors and QA if SOPs need revision, rather than
waiting for auditors to find problems.

17.4 Data Integrity and Ethics Training Program

Establishing and maintaining a high ethical standard is an important element of a Quality
System. Ethics and data integrity training is integral to the success of TestAmerica and is
provided for each employee at TestAmerica. Itis a formal part of the initial employee orientation
within 1 week of hire followed by technical data integrity training within 30 days, comprehensive
training within 90 days, and quarterly refreshers for all employees. Senior management at each
facility performs the ethics training for their staff.

In order to ensure that all personnel understand the importance TestAmerica places on
maintaining high ethical standards at all times; TestAmerica has established a Corporate Ethics
Policy (Policy No. CW-L-P-004) and an Ethics Statement. All initial training is documented by
signature on the signed Ethics Statement demonstrating that the employee has participated in
the training and understands their obligations related to ethical behavior and data integrity. The
Ethics Statement is re-signed annually.

Violations of this Ethics Policy will not be tolerated. Employees who violate this policy will be
subject to disciplinary actions up to and including termination. Criminal violations may also be
referred to the Government for prosecution. In addition, such actions could jeopardize
TestAmerica's ability to do work on Government contracts, and for that reason, TestAmerica has
a Zero Tolerance approach to such violations.
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Employees are trained as to the legal and environmental repercussions that result from data
misrepresentation. Key topics covered in the presentation include:

Organizational mission and its relationship to the critical need for honesty and full disclosure
in all analytical reporting.

Ethics Policy

How and when to report ethical/data integrity issues. Confidential reporting.
Record keeping.

Discussion regarding data integrity procedures.

Specific examples of breaches of ethical behavior (e.g. peak shaving, altering data or
computer clocks, improper macros, etc., accepting/offering kickbacks, illegal accounting
practices, unfair competition/collusion)

Internal monitoring. Investigations and data recalls.

Consequences for infractions including potential for immediate termination, debarment, or
criminal prosecution.

Importance of proper written narration / data qualification by the analyst and project
manager with respect to those cases where the data may still be usable but are in one
sense or another partially deficient.

Additionally, a data integrity hotline (1-800-736-9407) is maintained by TestAmerica and
administered by the Corporate Quality Department.
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SECTION 18. ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS

18.1 Overview

The laboratory is a 52,000 ft* secure laboratory facility with controlled access and designed to
accommaodate an efficient workflow and to provide a safe and comfortable work environment for
employees. All visitors sign in and are escorted by laboratory personnel. Access is controlled by
various measures.

The laboratory is equipped with structural safety features. Each employee is familiar with the
location, use, and capabilities of general and specialized safety features associated with their
workplace. The laboratory provides and requires the use of protective equipment including
safety glasses, protective clothing, gloves, etc., OSHA and other regulatory agency guidelines
regarding required amounts of bench and fume hood space, lighting, ventilation (temperature
and humidity controlled), access, and safety equipment are met or exceeded.

Traffic flow through sample preparation and analysis areas is minimized to reduce the likelihood
of contamination. Adequate floor space and bench top area is provided to allow unencumbered
sample preparation and analysis space. Sufficient space is also provided for storage of reagents
and media, glassware, and portable equipment. Ample space is also provided for refrigerated
sample storage before analysis and archival storage of samples after analysis. Laboratory
HVAC and deionized water systems are designed to minimize potential trace contaminants.

The laboratory is separated into specific areas for sample receiving, sample preparation, volatile
organic sample analysis, non-volatile organic sample analysis, inorganic sample analysis,
radiological sample analysis, and administrative functions.

18.2 Environment

Laboratory accommodation, test areas, energy sources and lighting are adequate to facilitate
proper performance of tests. The facility is equipped with heating, ventilation, and air
conditioning (HVAC) systems appropriate to the needs of environmental testing performed at
this laboratory.

The environment in which these activities are undertaken does not invalidate the results or
adversely affect the required accuracy of any measurements.

The laboratory provides for the effective monitoring, control and recording of environmental
conditions that may affect the results of environmental tests as required by the relevant
specifications, methods, and procedures.

When any of the method or regulatory required environmental conditions change to a point
where they may adversely affect test results, analytical testing will be discontinued until the
environmental conditions are returned to the required levels.

Environmental conditions of the facility housing the computer network and LIMS are regulated to
protect against raw data loss.
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18.3 Work Areas

There is effective separation between neighboring areas when the activities therein are
incompatible with each other. Examples include:

. Volatile organic chemical handling areas, including sample preparation and waste disposal,
and volatile organic chemical analysis areas.

. Separate high and low level radiochemical preparation areas

Access to and use of all areas affecting the quality of analytical testing is defined and controlled
by secure access to the laboratory building as described below in the Building Security section.

Adequate measures are taken to ensure good housekeeping in the laboratory and to ensure
that any contamination does not adversely affect data quality. These measures include regular
cleaning to control dirt and dust within the laboratory. Work areas are available to ensure an
unencumbered work area. Work areas include:

« Access and entryways to the laboratory.

« Sample receipt areas.

. Sample storage areas.

. Chemical and waste storage areas.

. Data handling and storage areas.

. Sample processing areas.

. Sample analysis areas.

18.4 Floor Plan
A floor plan can be found in Appendix 2.

18.5 Building Security

Building keys are distributed to management as necessary. The Human Resources Manager
maintains a list of all employees who have been issued keys. Electronic “swipe” cards are
issued to all laboratory employees.

All visitors to the laboratory enter through the main entrance and sign in and out in a visitor's
logbook. A visitor is defined as any person who visits the laboratory who is not an employee of
the laboratory. In addition to signing into the laboratory, the Environmental, Health and Safety
Manual contains requirements for visitors and vendors. There are specific safety forms that
must be reviewed and signed. Visitors (with the exception of company employees) are given a
visitor's badge and are escorted by laboratory personnel at all times. Vendors may be issued
badges which state that escorts are not required. Visitors and vendors must sign out before
leaving the premises.

Entry via the warehouse dock area is permitted for client sample delivery or material supply
delivery, without Visitor Log sign-in. The Sample Control Department is responsible for the
proper escorting of these visitors.
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Vendors issued electronic swipe cards are not required to sign in or out. Visitors from other
TestAmerica facilities, while required to sign the Visitor’'s log, may not require visitor badges.

At the laboratory’s discretion, visitors may be asked to show photo identification.
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SECTION 19. TEST METHODS AND METHOD VALIDATION
19.1 Overview

The laboratory uses methods that are appropriate to meet our clients’ requirements and that are
within the scope of the laboratory’s capabilities. These include sampling, handling, transport,
storage and preparation of samples, and, where appropriate, an estimation of the measurement
of uncertainty as well as statistical techniques for analysis of environmental data.

Instructions are available in the laboratory for the operation of equipment as well as for the
handling and preparation of samples. All instructions, Standard Operating Procedures (SOPS),
reference methods and manuals relevant to the working of the laboratory are readily available to
all staff. Deviations from published methods are documented (with justification) in the laboratory’s
approved SOPs. SOPs are submitted to clients for review at their request. Significant deviations
from published methods require client approval and regulatory approval where applicable.

19.2 Standard Operating Procedures (SOPS)

The laboratory maintains SOPs that accurately reflect all phases of the laboratory such as
assessing data integrity, corrective actions, handling customer complaints as well as all
analytical methods and sampling procedures. The method SOPs are derived from the most
recently promulgated/approved, published methods and are specifically adapted to the
laboratory facility. Modifications or clarifications to published methods are clearly noted in the
SOPs. All SOPs are controlled in the laboratory.

. All SOPs contain a revision number, effective date, and appropriate approval signatures.
Controlled copies are available to all staff.

« Procedures for writing an SOP are incorporated by reference to TestAmerica’'s Corporate
SOP entitled ‘Writing a Standard Operating Procedure’, No. CW-Q-S-002 and the
laboratory’'s SOP ST-QA-0035, “Preparation and Management of Standard Operating
Procedures”.

« SOPs are reviewed at a minimum of every 2 years (annually for Drinking Water and DoD
SOPs), and where necessary, revised to ensure continuing suitability and compliance with
applicable requirements.

« Alisting of TestAmerica St. Louis’ SOPs is included in appendix 7.

19.3 Laboratory Methods Manual

For each test method, the laboratory shall have available the published referenced method as
well as the laboratory developed SOP.

Note: If more stringent standards or requirements are included in a mandated test method
or regulation than those specified in this manual, the laboratory shall demonstrate that such
requirements are met. If it is not clear which requirements are more stringent, the standard from
the method or regulation is to be followed. Any exceptions or deviations from the referenced
methods or regulations are noted in the specific analytical SOP.
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The laboratory maintains an SOP Index for both technical and non-technical SOPs. Technical
SOPs are maintained to describe a specific test method. Non-technical SOPs are maintained to
describe functions and processes not related to a specific test method.

19.4 Selection of Methods

Since numerous methods and analytical techniques are available, continued communication
between the client and laboratory is imperative to assure the correct methods are utilized. Once
client methodology requirements are established, this and other pertinent information is
summarized by the Project Manager. These mechanisms ensure that the proper analytical
methods are applied when the samples arrive for log-in. For non-routine analytical services
(e.g., special matrices, non-routine compound lists), the method of choice is selected based on
client needs and available technology. The methods selected should be capable of measuring
the specific parameter of interest, in the concentration range of interest, and with the required
precision and accuracy.

19.4.1 Sources of Methods

Routine analytical services are performed using standard EPA-approved methodology. In some
cases, modification of standard approved methods may be necessary to provide accurate
analyses of particularly complex matrices. When the use of specific methods for sample
analysis is mandated through project or regulatory requirements, only those methods shall be
used.

When clients do not specify the method to be used or methods are not required, the methods
used will be clearly validated and documented in an SOP and available to clients and/or the end
user of the data.

The analytical methods used by the laboratory are those currently accepted and approved by
the U. S. EPA and the state or territory from which the samples were collected. Reference
methods include:

o Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4-80-032,
August 1980.

« Eastern Environmental Radiation Facility Radiochemistry Procedures Manual, EPA, PB84-215581,
June 1984.

o HASL-300 28th Edition, Environmental Measurements Laboratory (EML), 1997.

« Method 1664, Revision A: N-Hexane Extractable Material (HEM: Oil and Grease) and Silica Gel
Treated N-Hexane Extractable Material (SGT-HEM): Non-polar Material by Extraction and
Gravimetry, EPA-821-R-98-002, February 1999

« Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act,
and Appendix A-C; 40 CFR Part 136, USEPA Office of Water. Revised as of July 1, 1995, Appendix
A to Part 136 - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater (EPA

600 Series)
« Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983.

« Methods for the Determination of Inorganic Substances in Environmental Samples, EPA-600/R-
93/100, August 1993.
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« Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010, June 1991.
Supplement I: EPA-600/R-94/111, May 1994.

« Methods for the Determination of Organic Compounds in Drinking Water, EPA-600/4-88-039,
December 1988, Revised, July 1991, Supplement |, EPA-600-4-90-020, July 1990, Supplement II,
EPA-600/R-92-129, August 1992. Supplement Il EPA/600/R-95/131 - August 1995 (EPA 500 Series)
(EPA 500 Series methods).

+ Standard Methods for the Examination of Water and Wastewater, 18"/19" /20"/ on-line edition;
Eaton, A.D. Clesceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water Pollution
Control Federation, American Public Health Association: Washington, D.C.

o Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition,
September 1986, Final Update I, July 1992, Final Update IIA, August 1993, Final Update II,
September 1994; Final Update 11B, January 1995; Final Update IIl, December 1996; Final Update 1V,
January 2008.

« Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM), Philadelphia,
PA.

o Code of Federal Regulations (CFR) 40, Parts 136, 141, 172,173,178, 179 and 261

The laboratory reviews updated versions to all the aforementioned references for adaptation
based upon capabilities, instrumentation, etc., and implements them as appropriate. As such,
the laboratory strives to perform only the latest versions of each approved method as
regulations allow or require.

Other reference procedures for non-routine analyses may include methods established by
specific states (e.g., Underground Storage Tank methods), ASTM or equipment manufacturers.
Sample type, source, and the governing regulatory agency requiring the analysis will determine
the method utilized.

The laboratory shall inform the client when a method proposed by the client may be

inappropriate or out of date. After the client has been informed, and they wish to proceed
contrary to the laboratory’s recommendation, it will be documented.

19.4.2 Demonstration of Capability

Before the laboratory may institute a new method and begin reporting results, the laboratory
shall confirm that it can properly perform the method. In general, this demonstration does not
test the performance of the method in real world samples, but in an applicable and available
clean matrix sample. If the method is for the testing of analytes that are not conducive to
spiking, demonstration of capability may be performed on quality control samples.

A demonstration of capability is performed whenever there is a change in instrument type (e.g.,
new instrumentation), method or personnel.

The initial demonstration of capability must be thoroughly documented and approved by the
Technical Manager and QA Manager prior to independently analyzing client samples. All
associated documentation must be retained in accordance with the laboratories archiving
procedures.
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The laboratory must have an approved SOP, demonstrate satisfactory performance, and
conduct an MDL study (when applicable). There may be other requirements as stated within the
published method or regulations (i.e., retention time window study).

For tasks where spiking is not possible (prep techniques including but not limited to
compositing, drying and grinding, sub-sampling) the initial demonstration of capability is
documented in the analysts training record by the analyst and supervisor signing off on the
relevant SOP on the department training checklist. The yearly review and the analyst’s
acknowledgement of revisions to the SOP serve as the continuing demonstration of capability.

Note: In some instances, a situation may arise where a client requests that an unusual
analyte be reported using a method where this analyte is not normally reported. If the analyte is
being reported for regulatory purposes, the method must meet all procedures outlined within this
QA Manual (SOP, MDL, and Demonstration of Capability). If the client states that the
information is not for regulatory purposes, the result may be reported as long as the following
criteria are met:

« The instrument is calibrated for the analyte to be reported using the criteria for the
method and ICV/CCV criteria are met (unless an ICV/CCYV is not required by the method
or criteria are per project DQOS).

« The laboratory’s nominal or default reporting limit (RL) is equal to the quantitation limit
(QL), must be at or above the lowest non-zero standard in the calibration curve and must
be reliably determined. Project RLs are client specified reporting levels which may be
higher than the QL. Results reported below the QL must be qualified as estimated
values. Also see Section 19.6.1.3, Relationship of Limit of Detection (LOD) to
Quantitation Limit (QL).

« The client request is documented and the lab informs the client of its procedure for
working with unusual compounds. The final report must be footnoted.

19.4.3 Initial Demonstration of Capability (IDOC) Procedures

19.4.3.1 The spiking standard used must be prepared independently from those used in
instrument calibration.

19.4.3.2 The analyte(s) shall be diluted in a volume of clean matrix sufficient to prepare four
aliquots at the concentration specified by a method or the laboratory SOP.

19.4.3.3 At least four aliquots shall be prepared (including any applicable clean-up procedures)
and analyzed according to the test method (either concurrently or over a period of days).

19.4.3.4 Using all of the results, calculate the mean recovery in the appropriate reporting units
and the standard deviations for each parameter of interest.

19.4.3.5 When it is not possible to determine the mean and standard deviations, such as for
presence, absence and logarithmic values, the laboratory will assess performance against
criteria described in the Method SOP.

19.4.3.6 Compare the information obtained above to the corresponding acceptance criteria for
precision and accuracy in the test method (if applicable) or in laboratory generated acceptance
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criteria (LCS or interim criteria) if there is no mandatory criteria established. If any one of the
parameters do not meet the acceptance criteria, the performance is unacceptable for that
parameter.

19.4.3.7 When one or more of the tested parameters fail at least one of the acceptance
criteria, the analyst must proceed according to either option listed below:

« Locate and correct the source of the problem and repeat the test for all parameters of
interest beginning with 19.4.3.3 above.

e Beginning with 19.4.3.3 above, repeat the test for all parameters that failed to meet
criteria. Repeated failure, however, may confirm a general problem with the
measurement system. If this occurs, locate and correct the source of the problem and
repeat the test for all compounds of interest beginning with 19.4.3.1 above.

Note: Results of successive LCS analyses can be used to fulfill the DOC requirement.

A certification statement (see Figure 19-1) shall be used to document the completion of each
initial and continuing demonstration of capability. A copy of the certification is archived in the
analyst’s training folder.

19.5 Laboratory Developed Methods and Non-Standard Methods

Any new method developed by the laboratory must be fully defined in an SOP and validated by
gualified personnel with adequate resources to perform the method. Method specifications and
the relation to client requirements must be clearly conveyed to the client if the method is a non-
standard method (not a published or routinely accepted method). The client must also be in
agreement to the use of the non-standard method.

19.6 Validation of Methods

Validation is the confirmation by examination and the provision of objective evidence that the
particular requirements for a specific intended use are fulfilled.

All non-standard methods, laboratory designed/developed methods, standard methods used
outside of their scope, and major modifications to published methods must be validated to
confirm they are fit for their intended use. The validation will be as extensive as necessary to
meet the needs of the given application. The validation process may include one, or a
combination of the following: calibration using known reference standards, comparison of results
achieved with other methods, PT samples, etc. The results are documented with the validation
procedure used and contain a statement as to the fitness for use.

19.6.1 Method Validation and Verification Activities for All New Methods

While method validation can take various courses, the following activities can be required as
part of method validation. Method validation records are designated QC records and are
archived accordingly.

19.6.1.1 Determination of Method Selectivity
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Method selectivity is the demonstrated ability to discriminate the analyte(s) of interest from other
compounds in the specific matrix or matrices from other analytes or interference. In some
cases to achieve the required selectivity for an analyte, a confirmation analysis is required as
part of the method.

19.6.1.2 Determination of Method Sensitivity

Sensitivity can be both estimated and demonstrated. Whether a study is required to estimate
sensitivity depends on the level of method development required when applying a particular
measurement system to a specific set of samples. Where estimations and/or demonstrations of
sensitivity are required by regulation or client agreement, such as the procedure in 40 CFR Part
136 Appendix B, under the Clean Water Act, these shall be followed.

19.6.1.3 Relationship of Limit of Detection (LOD) to the Quantitation Limit (QL)

An important characteristic of expression of sensitivity is the difference in the LOD and the QL.
The LOD is the minimum level at which the presence of an analyte can be reliably concluded.
The QL is the minimum concentration of analyte that can be quantitatively determined with
acceptable precision and bias. For most instrumental measurement systems, there is a region
where semi-quantitative data is generated around the LOD (both above and below the
estimated MDL or LOD) and below the QL. In this region, detection of an analyte may be
confirmed but quantification of the analyte is unreliable within the accuracy and precision
guidelines of the measurement system. When an analyte is detected below the QL, and the
presence of the analyte is confirmed by meeting the qualitative identification criteria for the
analyte, the analyte can be reliably reported, but the amount of the analyte can only be
estimated. |If data is to be reported in this region, it must be done so with a qualification that
denotes the semi-quantitative nature of the result.

19.6.1.4 Determination of Interferences

A determination that the method is free from interferences in a blank matrix is performed.

19.6.1.5 Determination of Range

Where appropriate to the method, the quantitation range is determined by comparison of the
response of an analyte in a curve to established or targeted criteria. Generally the upper
guantitation limit is defined by highest acceptable calibration concentration. The lower
guantitation limit or QL cannot be lower than the lowest non-zero calibration level, and can be
constrained by required levels of bias and precision.

19.6.1.6 Determination of Accuracy and Precision

Accuracy and precision studies are generally performed using replicate analyses, with a
resulting percent recovery and measure of reproducibility (standard deviation, relative standard
deviation) calculated and measured against a set of target criteria.

19.6.1.7 Documentation of Method
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The method is formally documented in an SOP. If the method is a minor modification of a
standard laboratory method that is already documented in an SOP, an SOP Attachment
describing the specific differences in the new method is acceptable in place of a separate SOP.

19.6.1.8 Continued Demonstration of Method Performance

Continued demonstration of Method Performance is addressed in the SOP. Continued
demonstration of method performance is generally accomplished by batch specific QC samples
such as LCS, method blanks or PT samples.

19.7 Method Detection Limits (MDL) / Limits of Detection (LOD)

Method detection limits (MDL) are initially determined in accordance with 40 CFR Part 136,
Appendix B or alternatively by other technically acceptable practices that have been accepted
by regulators. MDL is also sometimes referred to as Limit of Detection (LOD). The MDL
theoretically represents the concentration level for each analyte within a method at which the
Analyst is 99% confident that the true value is not zero. The MDL is determined for each analyte
initially during the method validation process and updated as required in the analytical methods,
whenever there is a significant change in the procedure or equipment, or based on project specific
requirements. Generally, the analyst prepares at least seven replicates of solution spiked at one
to five times the estimated method detection limit (most often at the lowest standard in the
calibration curve) into the applicable matrix with all the analytes of interest. Each of these aliquots
is extracted (including any applicable clean-up procedures) and analyzed in the same manner as
the samples. Where possible, the seven replicates should be analyzed over 2-4 days to provide
a more realistic MDL.

Refer to the Corporate SOP No. CA-Q-S-006 or the laboratory’s SOP No. ST-QA-0016
“MDL/IDL, LOD/LOQ Determination”, for details on the laboratory’s MDL process.

19.8 Minimum Detectable Activity (MDA)Minimum Detectable Concentration (MDC)

For radiochemical analyses, the MDA/MDC is determined based on normal factors and
conditions which influence measurement. The MDA/MDC is used to evaluate the capability of a
method relative to the required RLs. Sample size, count duration, tracer recovery, detector
background and detector efficiency all contribute to determining the sample’s MDA/MDC.

The Minimum Detectable Concentration (MDC) for a radionuclide by radiochemical measurement
is determined from the blank/background variability associated with the appropriate detector, the
detector efficiency, sample aliquot size and chemical yield. The background variability is
proportional to the sample count time.

NOTE: The background variability is based on the analytical test and derived by: 1) using
sample specific parameters, or 2) process blank specific parameters, or 3) by averaging the
multiple MDCs derived in 1 or 2.

Matrix material is used whenever possible and is of a similar composition as the client samples.
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The MDC is calculated for individual samples (depending on counting technique) using the
formulas provided in Appendix 6. The MDC is expected to be less than the client required
detection limit. Cesium-137 is the MDC analyte of interest for gamma evaluation.

If the sample MDC is greater than the client required detection limit (CRDL) or reporting limit
(RL), the Data Reviewer shall examine the sample volume/weight, counting time, tracer yield
and/or other relevant factors. The Data Reviewer shall decide the corrective action which may
include reanalysis, recounting or data acceptance and document per laboratory procedure.

19.9 Instrument Detection Limits (IDL)

The IDL is sometimes used to assess the reasonableness of the MDLs or in some cases
required by the analytical method or program requirements. IDLs are most used in metals
analyses but may be useful in demonstration of instrument performance in other areas.

IDLs are calculated to determine an instrument’'s sensitivity independent of any preparation
method. IDLs are calculated either using 7 replicate spike analyses, like the MDL but without
sample preparation, or by the analysis of 10 instrument blanks and calculating 3 times the
absolute value of the standard deviation.

If IDL is > than the MDL, it may be used as the reported MDL.

19.10 Verification of Detection and Reporting Limits

Once the MDL is determined, it must be verified on each instrument used for the given method.
TestAmerica defines the DoD QSM Detection Limit (DL) as being equal to the MDL.
TestAmerica also defines the DoD QSM Limit of Detection (LOD) as being equal to the lowest
concentration standard that successfully verifies the MDL, also referred to as the MDLV
standard. MDL and MDLV standards are extracted/digested and analyzed through the entire
analytical process. The MDL and MDLV determinations do not apply to methods that are not
readily spiked (e.g. pH, turbidity, etc.) or where the lab does not report to the MDL. If the MDLV
standard is not successful, then the laboratory will redevelop their MDL or perform and pass two
consecutive MDLVs at a higher concentration and set the LOD at the higher concentration.
Initial and quarterly verification is required for all methods listed in the laboratory’s DoD ELAP
Scope of Accreditation. Refer to the laboratory SOP ST-QA-0016, “MDL/IDL, LOD/LOQ
Determination”, for further details.

The laboratory quantitation limit is equivalent to the DoD Limit of Quantitation (LOQ), which is at
a concentration equal to or greater than the lowest non-zero calibration standard. The DoD
QSM requires the laboratory to perform an initial characterization of the bias and precision at
the LOQ and quarterly LOQ verifications thereafter. If the quarterly verification results are not
consistent with three-standard deviation confidence limits established initially, then the bias and
pr