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SE(‘{I/?N 3. INTRODUCTION, SCOPE AND APPLICABILITY

Introduction and Compliance References

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

The QAM has been prepafed to assure compliance with The NELAC Institute (TN}) Standard,
dated 2009, Volume 1 Mbddles 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 (CQ 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 g al guidelines under which all TestAmerica facilities
shall conduct their operations.

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

« EPA 600/4-88/039, Methods for the Determination of Organic Compounds in Drinking Water, EPA,
Revised July 1991.

« EPA B600/R-95/131, Methods for the Determination erganic Compounds in Drinking Water,
Supplement IHl, EPA, August 1985.

o« EPA 800/4-79-019, Handbook for Analytical Quality Control in Via_;er and Wastewafer Laboratories,
EPA, March 1979.

. Test Methods for Evaluating Solid Waste Physical/Chemical Methodks (SW846), Third Edition,
September 1986, Final Update I July 1992, Final Update IIA, Augtst 1993, Final Update I,
September 1994; Final Update IIB, January 1995; Final Update Ill, December 1996; Final Update 1V,
January 2008.

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

«  Manual for the Certification of Laboratories Analyzing Drinking Water (EPA 815-R-05-004
2005) Lo

« Statement of Work for Inorganics & Organics Analysis, SOM and [SM, current versions, USEPA
Contract Laboratory Program Multi-media, Multi-concentration.

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

« Toxic Substances Control Act (TSCA).

s January

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
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constructive, documented problem solving, and provide a framework for continuous
improyament within the organization.

Refer to Apmdix 2 for the GlossaryfAcronyms.

3.3 Scope ! Ejelds of Testing

The laboratory ané-yzes a broad range of environmental and industrial samples every month.
Sample matrices vary among air, drinking water, effluent water, groundwater, hazardous waste,
sludge and scils. The Qu Assurance Program contains specific procedures and methods to
test samples of differing matrices for chemical, physical and biological parameters. The Program
also contains guidelines on maintaining documentation of analytical processes, reviewing results,
servicing clients and tracking SNIeS 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 ghe most frequently requested methedologies
needed to provide analytical services in the Unit§d, States and its territories. The specific list of
test methods used by the laboratory can be found on our website at www.TestAmericalnc.com.
The approach of this manual is to define the minimun@vel of quality assurance and quality
control necessary to meet these requirements. All methods performed by the laboratory must
meet these criteria as appropriate. In some instances, quality assurance project plans (QAPPs),
project specific data quality objectives (DQOs) or local regulations may require criteria other
than those contained in this manual. In these cases, the labdratory abides by the requested
criteria following review and acceptance of the requirements by the Laporatory Director and the
Quality Assurance (QA) Manager. In some cases, QAPPs and DQOs rhay specify less stringent
requirements. The Laboratory Director and the QA Manager must detérmine if it is in the lab’s

best inferest to follow the less stringent requirements. E
34 Management of the Manual
3.41 Review Process D

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 every two years 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 reviews the changes in the normal course of
business and incorporate changes into revised sections of the document. All updates are
reviewed by the senior laboratory management staff. The laboratory updates and approves
such changes according to our Document Control & Updating procedures (refer to SOP DT-QA-
002 Document Caontrol & Archiving).

Any changes to the Quality Manual must be approved by OVAP prior to implementation.
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SETL?N 4, MANAGEMENT REQUIREMENTS

4.1 Overview

TestAmericN)ayton is a local operating unit of TestAmerica Laboratories, Inc. The
organizational structure, responsibilities and authorities of the corporate staff of TestAmerica
Laboratories, Inc. presented in the CQMP. The laboratory has day-to-day independent
operational author@oversean by corporate officers (e.g., President, Chisf Operating Officer,
Corporate Qualitys-etc.). The laboratory operational and support staff work under the direction
of the Laboratory Direct The organizational structure for both Corporate & TestAmerica
Dayton is presented in Figtire 4-1.

4,2 Roles and ResponsibNes

In order for the Quality Assurance Program to function properly, all members of the staff must
clearly understand and meet their individual responsibiliies as they relate to the quality
program. The following descriptions briefly define each role in its relationship to the Quality
Assurance Program. R

4.2.1 Additional Requirements for Laboratories

The responsibility for quality resides with every emptonf 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 mannfé‘l;:onsistent 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 Dayton laboratory.

4.2.2 Laboratory Director

The Laboratory Director is responsible for the overall quality, safety, financial,@chnical, human
resource and service performance of the whole laboratory and reports to their respective
General Manager. The Laboratory Director provides the resources necessary to implement and
maintain an effective and comprehensive Quality Assurance and Data Integrity Progragy’

Specific responsibilities include, but are not limited to:

« Provides one or more Technical Managers for the appropriate fields of testing. The
name(s) of the Technical Manager is included in the national database. If the Technical
Manager is absent for a period of time exceeding 15 consecutive calendar days, the
Laboratory Director must designate another full time staff member meeting the
qualifications of the Technical Manager to temporarily perform this function, If the
absence exceeds 35 consecutive calendar days, the primary accrediting authority must
be notified in writing.

« Ensures that all analysts and supervisors have the appropriate education and training to
properly carry out the duties assigned to them and ensures that this training has been
documented.
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. nsures that personnel are free from any commercial, financial and other undue
pressures which might adversely affect the quality of their work.

« Ensures TestAmerica’s human resource policies are adhered to and maintained.

. Ensm that sufficient numbers of qualified personnel are employed to supervise and
perform the work of the laboratory.

- Ensures th@ppropriata corrective actions are taken to address analyses identified as
requiring su€h actions by internal and external performance or procedural audits.
Procedures that do hqt meet the standards set forth in the QAM or laboratory SOPs may
be temporarily susgended by the Laboratory Director.

« Reviews and approves all SOPs prior to their implementation and ensures all approved
SOPs are implemented an?\g}ihered to.

« Pursues and maintains appropriate laboratory certification and contract approvals.
« Ensures client specific reporting arid quality control requirements are met.

« Captains the management team, consisting of the QA Officers, and Department
Managers.

4.2.3 Quality Assurance (QA) Manager or Designee
The QA Manager has responsibility and authority to ef i}
the quality system.

e the continuous implementation of

The QA Manager reports directly to the Laboratory Director and[b_as 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. Corporatg QA may be used as a
resource in dealing with regulatory requirements, certifications and igther 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: E

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

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

@ guality

+ 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).
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- rranging for or conducting internal audits on quality systems and the technical
operation.

o The laboratory QA Manager maintains records of all ethics-related training, including the
typew proof of attendance.

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

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

« Objectively monitor standdxds of performance in quality control and quality assurance
without outside (e.g., managerial) influence.

« Coordinating of document controTof SOPs, MDLs, control limits, and miscellaneous
forms and information.

« Review final data reports for internal consjstency, as part of the internal audit process.
Review of Chain of Custody (COC), corggspondence with the analytical request, batch
QC status, completeness of any corrective action statements, calculations, format,
holding time, sensibility and completeness of the prgject file contents.

» Review of external audit reports and data validatioh requests.
+ Follow-up with audits to ensure client QAPP requirementare 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 Lﬁality systems.
« Research of current state and federal requirements and guidelines.

« Captains the QA team to enable communication and to distriElte -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.

« Notifying laboratory management of deficiencies in the quality system and ensuring
corrective action is taken. Procedures that do not meet the standards set forth in the
QAM or laboratory SOPs are temporarily suspended following the procedures outlined in
Section 12.

« Evaluation of the thoroughness and effectiveness of training.

424 Technical Manager for Designee

The Technical Manager(s) report(s) directly fo the Laboratory Director. He/she is accountable
for all analyses and analysts under their experienced supervision. 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:
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-UExercises day-to-day supervision of laboratory operations for the appropriate field of
accreditation and reporting of results.

. CooMating, writing, and reviewing preparation of all test methods, i. e., SOPs, with
regard to quality, integrity, regulatory and optimum and efficient production techniques,
and subseguent analyst training and interpretation of the SOPs for implementation and
unusual préiect 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, a@apacity (design vs. demonstrated versus first-run yield) utilization.

« Reviewing and approving, with input from the QA Manager, proposals from marketing, in
accordance with an establighed procedure for the review of requests and contracts. This
procedure addresses the Muate 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 e contract is signed and work begins. A system
documenting any significant chan;@s 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 su%ntracted 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. 6

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

« Providing training and development programs to applicable laboratory g:—n‘f as new hires
and, subsequently, on a scheduled basis. Training includes instruction on calculations,
instrumentation management to include troubleshooting and preventive mainte@nce.

« 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..

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

« Coordinates audit responses with the QA Manager.
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Department Managers

y cases, the Department Manager also serves as a Technical Manager. Department

Managers report to the Laboratory Director. Each one is responsible to:

EnSINthat analysts in their department adhere to applicable SOPs and the QA Manual.
They perform frequent SOP and QA Manual review to determine if analysts are in
compliancesand if new, medified, and optimized measures are feasible and should be
added to th documents.

With regard to analysts, participates in the selection, training development of
performance objeftivés and standards of performance, appraisal (measurement of
objectives), scheduling, counseling, discipline, and motivation of analysts and
documents these activitieg in accordance with systems developed by the QA and
Personnel Departments. hey evaluate staffing sufficiency and overtime needs.
Training consists of familiarization with SOP, QC, Safety, and computer systems.

Encourage the development of ;Eé!ysts to become cross-trained in various methods
andfor cperate multiple instruments efficiently while performing maintenance and
documentation, self-supervise, and functigas a department team.

d

Provide guidance to analysts in resolving™problems encountered daily during sample
prepfanalysis in conjunction with the Technical Manager, and/or QA Manager. Each is
responsible for 100% of the data review and do ntation, non-conformance and CAR
issues, the timely and accurate completion of performance evaluation samples and
MDLs, for his department.

Ensure all loghooks are maintained, current, and properlL«IabeIed or archived.

Report all non-conformance conditions to the QA Manager, Technical Manager and/for
Laboratory Director. i

Ensure that preventive maintenance is performed on instrumentation detailed in the
QA Manual or SOPs. He is responsible for developing and implemerntting a system for
preventive maintenance, troubleshooting, and repairing or arranging for repair of

instruments.
Maintain adequate and valid inventory of reagents, standards, spare parts,Qd other
relevant resources required to perform daily analysis.

Achieve optimum turnarcund time on analyses and compliance with holding times.

Conduct efficiency and cost control evaluations on an ongoing basis to determine
optimization of labor, supplies, overtime, first-run vyield, capacity (designed vs.
demonstrated), second- and third-generation production techniguesfinstruments, and
long-term needs for budgetary planning.

Develop, implement, and enhance calibration programs.

Provide written responses to external and internal audit issues.
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4.2.1(‘] Customer Service Manager
S

The tomer Service Manager (CSM) reports directly to the Laboratory Director. The CSM
works with the Laboratory Director to resclve problems, evaluate specific client requests, and
prioritize. TNSM is responsible to:

«  Work with the sales staff to evaluate the market and determine the best way that the
laboratory dan meet client's needs.

. Manage the laboratory’s Client Complaint system.

« Establish and mai @ professional and courteous relationship with clients.

« Provide inside sales support for sales staff.

« Establish and maintain prom&ional working relationships with other department

managers.
4.2.7 Project Manager

The Project Manager reports directly to the Labo&ory Director. The Project Manager works
with the Laboratory Director and Customer Service Manager to resolve problems, evaluate
specific client requests, and prioritize. O

Each one is responsible to:

» Establish and maintain courteous and professional attituLe toward clients.
» Provide inside sales support for sales staff.
« Provide analytical support for the Log-in Technician during abseiﬁce or peak periods.

« Coordinate with the Sample Courier o meet or exceed client’'s expectatien in pick-ups or
deliveries.

« Establish and maintain professional working relationships with the other members of the
depariment and the laboratory.

4.2.8 Laboratory Analysts

Laboratory analysts are responsible for conducting analysis and performing all tasks assigned
to them. The responsibilities of the analysts are listed below:

« Perform analyses by adhering to analytical and quality control protocols prescribed by
current SOPs, this QA Manual, and project-specific plans honestly, accurately, timely,
safely, and in the most cost-effective manner.

+ Document standard and sample preparation, instrument calibration and maintenance,
data calculations, sample matrix effects, and any observed non-conformance on
worklists, benchsheets, lab notebooks and/or the CAR Database.
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eport all non-conformance sifuations, instrument problems, matrix problems and QC
failures, which might affect the reliability of the data, to their supervisor, the Technical
Manager, and/or the QA Manager of member of QA staff.

Perf 100% review of the data generated prior to entering and submitting for
secdndary level review.

Suggest metftod improvements to their supervisor, the Technical Manager, and the QA
Manager. se improvements, if approved, are incorporated. ldeas for the optimum
performance of their assighed area, for example, through the proper cleaning and
maintenance of therasgigned instruments and equipment, are encouraged.

Work cohesively as a team in their department to achieve the goals of accurate results,
optimum turnaround time, gost effectiveness, cleanliness, complete documentation, and
personal knowledge of endirshmental analysis.

Deputies T

The following table defines who assumes the responsibilities of key personnel in their absence:

R

Tara Schlenker Violet Farining
Laboratory Director QA Manager
Brian O’'Donnel
Customer Service Manager
Violet Fanning Jason Lykins L
QA Manager QA Officer
Josh McKinney Tara Schlenker E
Organic Technical Manager Laboratory Director
Keith Hutchison Tara Schlenker I
Metals Technical Manager Laboratory Director D
Ron Paulick Tara Schlenker
Wet Chemistry Technical Manager Laboratory Director

NOTE: If a Technical Manager is absent for >15 consecutive calendar days, another fuli time
staff member meeting the qualifications must be named to temporarily perform the Technical
Manager functions. If a Technical Manager is absent for >35 consecutive calendar days, the
primary accrediting authority must be notified.
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SET}?N 5. QUALITY SYSTEM

5.1

Quality Policy Statement

It is TestAmehga's Policy to:

.
o

Provide data Qnown quality to its clients by adhering to approved methodologies,
regulatory requ ents and the QA/QC protocols.

Effectively manage all”
ethical standards.

Jpects of the laboratory and business operations by the highest

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

Provide clients with the highest level of profegsionalism and the best service practices in the
industry. f‘z

To comply with the ISCG/IEC 17025:2005(E) !nternmal Standard, the 2009 TNI Standard
and to continually improve the effectiveness of the gement system.

Every staff member at the [aboratory plays an integral part i quality assurance and is held
responsible and accountable for the quality of their work. [i-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: p
nts.

An Ethics Policy (Corporate Policy No. CW-L-P-004) and Employee Ethics Statem
Ethics and Compliance Officers (ECOs).

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-8-002 ).

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).
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o Ejent services in a confidential, honest and forthright manner.

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

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

« Obey all perti@t federal, state and local laws and regulations and encourage other
members of our THdustry to do the same.

« Educate clients as to thié gxtent and kinds of services available.

« Assert competency ony for work for which adequate personnel and equipment are available
and for which adequate prepaWn has been made.

« Promote the status of environrhehtal laboratories, their employees, and the value of services
rendered by them. T

5.3 Quality System Documentation
The laboratery’s Quality System is communicate@,brough a variety of documents.

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

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

»  Work Insfructions — A subset of procedural steps, tasks or forms associated with an
operation of a management system (e.q., checklists, preformatted hench sheets, forms).

s Laboratory SOPs — General and Technica!

5.3.1 Order of Precedence E

In the event of a conflict or discrepancy between policies, the order of precedence is aDoI[ows:

» Corporate Quality Management Plan (CQMP)

« Corporate SOPs and Policies

« Laboratory Quality Assurance Manual (QAM)

« Laboratory SOPs and Policies

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.
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5.4 QA/QC Objectives for the Measurement of Data

Quality Assurance (QA) and Quality Control (QC) are activities undertaken to achieve the goal
of producinf data that accurately characterize the sites or materials that have been sampled.

Quality As nce is generally understocd to be more comprehensive than Quality Control.
Quality Assurdnce can be defined as the integrated system of activities that ensures that a
product or service ﬁets defined standards.

Quality Control is generaliy understood to be limited to the analyses of samples and to be
synonymous with the term-“gnalytical quality control”. QC refers to the routine application of
statistically based proced 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 repogting limits.

Request for Proposals (RFPs) and Quality Assurance Project Plans (QAPP) provide a
mechanism for the client and the laboratbry 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, clienti/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 [aboratory activities.

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

541 Precision

The laberatory objective for precision is to meet the performance for plgecision 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 measurements
under a given set of analytical conditions (exclusive of field sampling variabifty). Precision is
documented on the basis of replicate analysis, usually duplicate or matrix spike (MSbup!icate
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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5.4. Representativeness

The laboratory objective for representativeness is to provide data which is representative of the
sampled mgdium. Representativeness is defined as the degree to which data represent a
characteristic\gf 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 ig~procuring and processing the samples. The representativeness can be
documented by t elative percent difference between separately procured, but otherwise
identical samples or sample aliguots.

The representativenass o@e data from the sampling sites depends on both the sampling
procedures and the analytical procedures. The laboratory may provide guidance fo the client
regarding proper sampling and haMng methods in order to assure the integrity of the samples.

5.4.4 Comparabhility

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

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

545 Completeness

The completeness objective for data is 90% (cr as specified by a parti€ular project), expressed
as the ratio of the valid data to the total data over the course of the project. a is considered
valid if they are adequate for their infended use. Data usability will be déE‘ed 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,yactions is
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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5.4. Sensitivity

Sensitivity refers to the amount of analyte necessary to produce a detector response that can be
reliably detmd (Method Detection Limit) or quantified (Method Reporting Limit).

5.5 Criteria for Quality Indicators
The laboratory rrg tains tables in LIMS that summarize the precision and accuracy

acceptability limits for performed analyses. This summary includes an effective date, is updated
each time new limits are/g3nerated and are managed by the laboratory’'s QA department.
Unless otherwise noted, litrits within these tables are laboratory generated. Some acceptability
fimits are derived from US EPA methods when they are required. Where US EPA method limits
are not required, the laboratory {Rgs developed limits from evaluation of data from similar
matrices. Criteria for development of control limits is contained in SOP DT-QA-12 Control Limits

and Control Charts. T
5.6 Statistical Quality Control

Statistically-derived precision and accuracy IimiQ\are required by selected methods (such as
SWW-846) and programs. The faboratory routinely utilizes statistically-derived limits to evaluate
method performance and determine when corrective getign is appropriate. The analysts are
instructed to use the current limits in the Laboratory Infi tion Management System {LIMS). if
a method defines the control limits, the method limits are used.

If a method requires the generation of historical limits, the lab Levelops 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 Efective. On occasion, a
client requests contract-specified limits for a specific project.

Current control limits are entered and maintained in the LIMS analyte datalgse. 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 uates if
the sample needs to be rerun or re-extracted/rerun or if a comment should be ad to the
report explaining the reason for the QC outlier.

5.6.1 QC Charts

As the control limits are calculated, QC charts are generated showing warning and control limits
for the purpose of evaluating trends. The QA Ofifice evaluates these to determine if adjustments
need to be made or for corrective actions to methods. All findings are documented and kept on
file.

B.7 Quality System Netrics

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.
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SECTION 6. DOCUMENT CONTROL

6.1 Overview

The QA Defpgriment 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 deﬁyed. The following documents, at a minimum, must be controlied:

» Laboratory Quality Assurance Manual

+ Laboratory Standard Opegating Procedures (SOP)

« Laboratory Policies

+ Work Instructions and Forms

« Corporate Policies and Procems distributed outside the intranet

Corporate Quality posts Corporate ManJEi"s, SOPs, Policies, Work Instructions, White Papers
and Training Materials on the company‘intranet site. These Corporate documents are only
considered controlied 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 CorporateSOP No. CW-Q-S-001, Corporate
Document Control and Archiving. The laboratory’s ifiteynal document control procedure is
defined in SOP DT-QA-002 Document Control and Archiving.

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

The laboratory maintains control of records for raw analytical data and supporting;records such as
audit reports and responses, loghooks, standard logs, training files, MDL stlUdies, Proficiency
Testing (PT) studies, certifications and related correspondence, and corrective actin, reports.
Raw analytical data consists of bound logbooks, instrument printouts, any other notegﬁagnetic
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. In order to develop a new
document, a department manager submits a draft to the QA Department for suggestions and
approval before use. Upon approval, QA personnel add the identifying version information to
the document and retains 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.
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Thebﬁ Department maintains a list of the official versions of controlled documents.

Quality Sym Policies and Procedures is reviewed at a minimum of every two years and
revised as gppropriate. Changes to documents occur when a procedural change warrants.

6.3 Procediires for Document Control Policy

For changes fo the QA Manual, refer to SOP DT-QA-002, Document Control & Archiving.
Uncontrolled copies must/Mo} be used within the laboratory. Previous revisions and back-up
data are stored by the QA Hepartment. Electronic copies are stored on a Public.

For changes to SOPs, refer to SONO. DT-QA-002, Document Control & Archiving

Forms, worksheets, work instructions andii.nformation are organized by department on a Public
drive.

6.4 Obsolete Documents R
All invalid or cbhsclete documents are removed, or otherwise prevented from unintended use.
The laboratory has specific procedures as described ve to accomplish this. In general,

obsolete documents are collected from employees accordinig to distribution lists and are marked
obsolete on the cover or destroyed. At least one copy of the obsolete document is archived
according to SOP No. DT-QA-002, Document Control & ArchivirE:q_.

SECTION 7. SERVICE TO THE CLIENT E__

71 Overview

The laboratory has established procedures for the review of work requests anchntracts, oral or
written. The procedures include evaiuation of the laboratory’s capability and resources to meet
the contract’'s requirements within the requested time period. All requirements, in ing the
methods to be used, must be adequately defined, doccumented and understood. r 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 alsc 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

Company Confidential & Proprietary



Document No. DT-QAM-001
Revision No. 2

Effective Date: 05/18/12
Page 31 of 140

laboratory’s test methods are suitable to achieve these requirements and that the laboratory
holdg 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 IaboraN must determine if it has the necessary physical, personnel and information
resources fo meet the contract, and if the personnel have the expertise needed to perform the
testing requested. Bach proposal is checked for its impact on the capacity of the laboratory’s
equipment and perfsennel. As part of the review, the proposed turnaround time is checked for
feasibility.

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

If the laboratory cannot provide al&gwices but intends to subcontract such services, whether to
another TestAmerica facility or to an ouiside firm, this is 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-fhe review if it indicates any potential conflict,
deficiency, lack of accreditation, or inability of thie.lab to complete the work satisfactorily. Any
discrepancy between the client's requirements and the laboratory’s capability to meet those
reguirements is resolved in writing before acceptance e contract. It is necessary that the
contract be acceptable to both the laboratory and the cliert. Amendments initiated by the client
and/or TestAmerica, are documented in writing.

All contracts, QAPPs, Sampling and Analysis Plans (SAFiT, contract amendments, and
documented communications become part of the project record.

The same contract review process used for the initial review is reéeeated when there are
amendments to the original contract by the client, and the participating personnel are informed
of the changes. E

7.2 Review Sequence and Key Personnel

Appropriate personnel will review the work request at each stage of evaluation. D

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 i 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
decides 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.

Company Confidential & Proprietary









Document No. DT-QAM-001
Revision No. 2

Effective Date: 05/18/12
Page 32 of 140

This, review encompasses all facets of the operation. The scope of work is distributed to the
app iate personnel, as needed based on scope of confract, to evaluate all of the
reguirements shown above (not necessarily in the order below)

« Legal & lohtracts Director

« General Manager

« The LaboratoryAZustomer Service Manager

» Laboratory andfor Corporate Technical Managers / Directors

» Corporate Information @hnology Managers/Directors

» Account Executives

« Laboratory andfor Corporate Nity

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

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

The Sales Director, Legal Contracts Director, Atf@funt Executive or Proposal Coordinator then
submits the final proposal to the client.

In the event that cne of the above personnel is not - le to review the contract, his or her

hack-up will fulfill the review requirements.

The Legal & Contracts Director maintains copies of all signed ch)tracts. The Customer Service
Manager also maintains a copy of all signed contracts.

Appropriate records are maintained for every contract or work request. 1E_Istages of the
contract review process are documented and include records of any significant.changes.

7.3 Documentation

A copy of the contract and formal quote are filed with the Customer Service Manager. D

The contract is distributed to and maintained by the appropriate sales/marketing personnel and
the Account Executive. A copy of the contract and formal quote is filed with the Customer
Service Manager.

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 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. The PM is often the first point of contact for the client. It is the PM’s responsibility
to ensure that project-specific technical and QC requirements are effectively evaluated and
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communicated to the laboratory personnel before and during the project. QA department
invo ent may be needed to assist in the evaluation of custom QC requirements.

PM's are t rimary client contact and they ensure resources are available to meet project
requirementp.sAlthough PM's do nof have direct reports or staff in production, they coordinate
opportunities and work with laboratory management and supervisory staff to ensure available
resources are suffigient to perform work for the client’s project. Project management is positioned
between the client laboratory resources.

Prior to work on a new projest, the dissemination of project information and/or project opening
meetings may occur to discuss schedules and unique aspects of the project. ltems to be
discussed may include the project technical profile, turnaround times, holding times, methods,
analyte lists, Method Reportin imits, 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 meeting or via e-mail correspondences.
These meetings provide direction to the laljoratory staff in order to maximize production and client
satisfaction, while maintaining quality. In addition, project notes may be associated with each
sample batch as a reminder upon sample receipt 1? analytical processing.

During the project, any change that may occur within an actlve project is agreed upon between the
client/regulatory agency and the PM/laboratory. Thesg CThanges (e.g., use of a non-standard
method or modification of a method) and approvals mus bet documented prior to implementation.
Documentation pertains to any document, e.g., letter, e-mail, variance, contract addendum, which
has been signed by both parties.

correspondences. Such changes are updated to the project notes 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 laboratery Department Manager. After the modificatipr is implemented
into the laboratory process, documentation of the modification is made in the cag narrative of the
data report(s).

Such changes are alsc communicated to the laboratory during productin meetings or via email

The laboratory strongly encourages client visits to the laboratory and for formglinformal
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 cocperates 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).

The lahoratory’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 fo the relevant areas of the
laboratory for the withessing of tests performed for the client.
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. ,iszfst client-specified third party data validators as specified in the client’s contract.

plemental 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 Mlysis or previously agreed upon.

7.5 Client Gommunication

Project managers\e?r'é the primary communication link to the clients. They shall inform their
clients of any delays in projget completion as well as any non-conformances in either sample
receipt or sample analydis./Project management maintains ongoing client communication
throughout the entire client project.

Technical Managers are availabIEMdiscuss any technical questions or concerns that the client

may have.
7.6 Reporting

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

7.7 Client Surveys O

The laboratory assesses both positive and negative client feedback. The results are used to
improve overall laboratory quality and client service. TestAmerjca's Sales and Marketing teams
pericdically develops lab and client specific surveys to assess client satisfaction.

L

8.1 Overview E

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 intemﬁansfers
of samples between the TestAmerica laboratories. The term outsourcing refers to #te act of
subcontracting tests.

SECTION 8. SUBCONTRACTING OF 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 SOP’s on Subcontracting
Procedures (CA-L-S-002) and the Work Sharing Process (CA-C-S-001).

When outsourcing analytical services, the laboratory assures, 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 TNI/ISO 17025 and/or the client's Quality
Assurance Project Plan (QAPP). All QC guidelines specific to the client’s analytical program are
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trangmifted to the subcontractor and agreed upon before sending the samples to the
subdoritract facility. Additionally, work requiring accreditation is placed with an appropriately
accredited laboratory. The laboratory performing the subcontracted work is identified in the final
report, as isN-NELAC accredited work where required.

Project Managers (PMs), Customer Service Managers (CSM), or Account Executives (AE) (or
others as defined the lab) 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 (e.g, USDA) or contracts (e.g, certain
USACE projects) may require notiiisgtion prior to placing such work.

8.2 Qualifying and Monitoring contractors

Whenever a PM for Account Executive (AE) or Customer Service Manager (CSM, efc. ]
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 ified 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 thg 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 TéstAmerica intranet site.
Supporting documentation is maintained by corporate offices afd by the TestAmerica
laboratory originally requesting approval of the subcontract [ab. rify necessary
accreditation, where applicable, (e.g., on the subcontractors NELAC, A2LK accreditation or
State Certification).

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

« NELAC or AZLA accredited laboratories.
« In addition, the firm must hold the appropriate certification to perform the work required.

All TestAmerica laboratories are pre-qualified for work sharing provided they hold the
appropriate accreditations, can adhere to the project/program reguirements, and the client
approved sending samples to that laboratory. The client must provide acknowledgement that
the samples can be sent to that facilty (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).
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When the potential sub-contract laboratory has not been previously approved, Account
Exequfives 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 rporate SOP No. CA-L-5-002, Subcontracting Procedures. The client must
provide acknowledgement that the samples can be sent to that facility (an e-mail is sufficient
documentation or if@cknowledgement is verbal, the date, time, and name of person providing
acknowledgement must be documented).

8.21 Once the appfopiriate 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 finajigg group for D Edwards.

8.2.2 The client assumes responsibilily 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 [aboratories.
The subcontractor is on our approved list and c@y only be recommended to the extent that we
would use them. T?\

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

« Complaints must be investigated. Documentation of thg, complaint, investigation and
corrective action is maintained in the subcontractor’s file on the intranet site. Complaints are
posted using the Vendor Performance Report, or by contacting the Erchasing group.

« Information shall be updated on the iniranet 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 [aboratories, Corporate Quality and Corporate Contracts if any
laboratory requires removal from the intranet site. This notification will be pos on the
intranet site and e-mailed to all Laboratory Directors, QA Managers and Sales PersSonnel.

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

The Sampantrol department is responsible for ensuring compliance with QA requirements
and applicable shipping regulations when shipping samples to a subcontracted laboratory.

All subcontracted g&uples 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. Clie Cs 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 subconiractors.

Through communication with theMcontracted taboratory, the PM monitors the status of the
subcontracted analyses, facilitates succ ul execution of the work, and ensures the timeliness
and completeness of the analytical report.

Non-NELAC accredited work must be identified i the subcontractor's report as appropriate. If
TNI accreditation is not required, the report doesifet need to include this information.

Reports submitted from subcontractor laboratories ar t altered and are included in their
original form in the final project report. This clearly idehtifies 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 Ia%_produced the data for which
methods and samples.

Note: The results submitted by a TestAmerica work sharing Iabor%%ory 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 feswhich methods
and samples. The final report must include a copy of the completed COC fof all work sharing

reports.
D

The Laboratory Director may waive the full qualification 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 gquality 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.

8.4 Contingency Planning
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SEGTION 9, PURCHASING SERVICES AND SUPPLIES
9.1 Qverview
Evaluation 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 tl@gh evaluation of objective evidence of quality furnished by the supplier,
which can include céttificates of analysis, recommendations, and proof of historical compliance
with similar programs for-Qther clients. To ensure that quality critical consumables and
equipment confoerm to sp@ied 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 accomgance with TestAmerica’'s Corporate Controlled Purchases
Procedure, SOP No. CW-F-5-007

Contracts are signed in accordance witlifTestAmerica’s Corporate Authorization Matrix Policy,
Policy No. CW-F-P-002. Request for Propbsals (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 Con&cts Policy (Policy No. CW-F-P-004). RFP's
allow TestAmerica to determine if a vendor s “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 '@ rocess also allows potential vendors

to outline any additional capabilities they may offer.
Glassware used for volumetric measurements must be Class A E’everiﬁed for accuracy
according to laboratory procedure. Pyrex (or equivalent) glass should used where possible.
For safety purposes, thick-wall glassware should be used where available.

9.2 Glassware

9.3 Reagents, Standards & Supplies

Purchasing guidelines for equipment and reagents must meet the requirements of tfé 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.

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 SOP.
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9.3. Receiving

It is the responsibility of the shipping and receiving personnel to receive the shipment and to
document the date materials where received. The Department Manager, or designee 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 (MSDSs) are available online through
the Company’s intrafiet website. Anyone may review these for relevant information on the safe
handling and emerg-ucy precautions of on-site chemicals.

9.3.3 Specification% )

Methods in use in the laboratory specify the grade of reagent that must be used in the
procedure. If the quality of the re%égbt is not specified, analytical reagent grade is 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 eEgéuration date.

The laboratory assumes a five year expiration date om organic dry chemicals and solvents
unless noted otherwise by the manufacturer or@ the reference source method.
Chemicals/solvents should not be used past the manufacturer's or SOPs expiration date unless
‘verified’ (refer fo ifem 3 listed below).

- An expiration date cannot be extended if the dry chemical/solvent is discolored or appears
otherwise physically degraded, the dry chemical/solvent must be di%garded.

» Expiration dates can be extended if the dry chemical/solvent is found to bhe satisfactory
based on acceptable performance of quality control samples (Contibuing Calibration
Verification (CCV), Blanks (Method and/or Instrument), Laboratory Controk Sample {LCS),
etc.).

- If the dry chemical/solvent is used for the preparation of standards, the expirationmtes can
be extended 6 months if the dry chemical/solvent is compared to an unexpired independent
source in performing the method and the performance of the dry chemical/solvent is found
to be satisfactory. The comparison must show that the dry chemical/solvent meets CCV
limits. The compariscen studies are maintained with the certificate of analysis.

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 3,000 psig of
gas should be replaced when it drops to approximately 500 psig. The quality of the gases must
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me ethod or manufacturer specification or be of a grade that does not cause any analytical
inteﬁgﬁnce.

Water usedjin the preparation of standards or reagents must have a conductivity of less than 1
umho/em ( pecific resistivity of greater than 1.0 megohm-cm) at 25°C. The specific
conductivity is checked and recorded daily. The daily conductivity check is performed via
observation of the@or of the indicator light on the mixed bed type 1 tank daily. It should be
green. The pin on indicator must be set in the W5 position. This corresponds to a set point
of 0.5 pmhos/cm. If the water's specific conductivity is greater (goes above 1.0 pmho/cm, the

fight turns red. If the indicight is red, a conductivity reading must be taken.

If the water's conductivity iSgreater than the specified limit, notify the Technical Manager or the
Laboratory Director immediately ecision must be made whether to stop water production
(based on intended use) of activitigsyand make arrangements for correction.

The laboratory may purchase reagent de (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 iRhe laboratory switches manufacturers or has
historically had a problem with the type of standard.

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

9.3.4 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. Storage conditions are per the
Corporate Environmental Health & Safety Manual (Corp. Doc. No. CW-E-M-Q01) and method
SOPs or manufacturer instructions.

9.4 Purchase of Equipment / Instruments / Software D

When a new piece of equipment is needed, either for additional capacity or for replacing
inoperable eguipment, the analyst or supervisor makes a supply request to the Technical
Manager/ and/or 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, are
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, it is given a short name, such as HP-20, and
added to the equipment list. IT must 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
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with, IT, The manufacturer's operation manual is retained at the bench and/or on a pubic
netwlork drive.

9.5 gﬁr}iices

Service to analytical instruments (except analytical balances) is performed on an as needed
basis. Routine preyentative 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 and the Laboratory Director.

9.6 Suppliers

TestAmerica selects vendors thrM 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 leve] 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, solveqts, standards, certified containers, instrument
related service contracts or subcontract laboratifty 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 ir@es 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%s 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 labgratory staff to the
Corporate Purchasing Group by completing a Vendor Performance Report OIE contacting the
Purchasing group.

The Corporate Purchasing Group works through the appropriate channels to her the
information required to clearly identify the problem and will contact the vendor fo ort 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 JD 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
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TestApnerica employees that would make it prohibitive fo do business with them as well as their
financial stability. The QA Department and/cr the Technical Manager are consulted with vendor
and productﬁlecﬁon that have an impact on quality.

also‘kep\za]uated to determine if there are ethical reasons or potential conflicts of interest with

SECTION 10, CCOMPLAINTS

10.1 Overview

The laboratory considers Qeffective client complaint handling processes to be of significant
business and strategic value. Listening to and documenting client concerns captures ‘client
knowledge' that enables our oper?}gns to continually improve processes and client satisfaction.
An effective client complaint handiing process also provides assurance to the data user that the
labeoratory will stand behind its data, servic;T_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 wrmn form. Client inquiries, complaints or noted
discrepancies are documented, communicated to management, and addressed promptly and

thoroughly. O

The laboratory has procedures for addressing both external and internal complaints with the
goal of providing salisfactory 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 indizates that an established
policy or procedure was not followed, the QA Department must evaluaté 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 g€tion taken.

The process of complaint resolution and documentation utilizes the procedures lined in

Section 12 (Corrective Actions) and is documented following the laboratory’s Work irstruction
DT-SCA-WI-019, Client Complaints.

10.2 External Complaints

An employee that receives a complaint initiates the complaint resolution process by first
documenting the complaint according to the labeoratory’s Work Instruction DT-SCA-WI-019,
Client Complaints.

Complaints fall intc two categories: correctable and non-correctable. An example of a
correctable complaint would be one where a report re-issue would resoclve 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:
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« Regeiving and Documenting Complainis
. é@f{nplaint Investigation and Service Recovery

. Processmprovement

The laboratory shall inform the initiator of the complaint of the results of the investigation and
the corrective actiopriaken, if any.

10.3 Internal Complaints

Internal complaints includé?—%)ﬁt 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 onformance and shall follow the procedures outiined in
Section 12. In addition, Corporate Management, Sales and Marketing and IT may initiate a
complaint by contacting the laboratory ar.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. Monitorin d addressing the overall level and
nature of client complaints and the effectiveness oi.the solutions is part of the Annual
Management Review (Section 16).

SECTION 11. CONTROL OF NON-CONFORMING WORK L

11.1 Overview

When data discrepancies are discovered or deviations and departures from %boratory 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 actien 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 Department Manager for resolution. The Department Manager
may elect to discuss it with the QA Dept 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 form of a footnote or a case narrative with the report.
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For @/{AP work, the laboratory must not deviate from approved SOPs or Quality Assurance
Maniiagi.

Project Magagement may encounter situations where a client may request that a special
procedure Napplied 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 & the need to report a compound that the lab does not normally report. The
lab would not haveswalidated the method for this compound following the procedures in Section
20. The client may request that the compound be reported based only on the calibration. Such a
request would need to @- roved by the Technical Manager 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 re?én. 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 Author;ii;s

TestAmerica's Corporate SOP entitled Infernalpfpvestigation of Potential Data Discrepancies
and Determination for Data Recall (SOP No. CVj*.-5-002), 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 we the policies and procedures related
to the determination of the potential need to recall data.

Under certain circumstances, the Laboratory Director, a Technigal Manager, or a member of the
QA team may authorize departures from documented procedimes or policies. The departures
may be a result of procedural changes due to the nature of the sampje; a one-time procedure
for a client; QC failures with insufficient sample to reanalyze, etc.. Ingn_nost cases, the client is
informed of the departure prior to the reporting of the data. Any departures must be well
documented using the laboratory’s corrective action procedures. This information may also be
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 discoverdd” 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, the QA
Officers, the Customer Service 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.
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1'[.3u Evaluation of Significance and Actions Taken

For ®ach 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 orN it is an isolated or systematic issue, and how it relates fo any special client
reguirements.

TestAmerica's C@orate Data Investigation & Recall Procedure (SOP No. CW-L-S-
002distinguishes 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 degision 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/correctiver action reporting in lieu of the data recall determination
form contained in TestAmerica's morate SOP No. CW-L-S-002.

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 aclibn system. Periodically as defined by the
laboratory’s preventive action schedule. The Q epariment evaluates non-conformances to
determine if any nonconforming work has been repeated multiple times. If so, the laboratory’s
corrective action process may be followed. 6“

1.6 Method Suspension / Restriction {(Stop Work Proiedures)_

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 3.

Prior to suspension/restriction, confidentiality will be respected, and the E;Jblem 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 starfed. 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 tab 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 infernet. It is the responsibility of the Laboratory Director to hold all reporting and
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to nptify afl relevant laboratory personnel regarding the suspension/restriction (e.g., Project
Ma%gment, 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 th, the QA Manager will determine if compliance is now met and reports can be
released, OR determine the plan of action to bring work into compliance, and release work. A
team, with all prinﬁs involved (Laboratory Director, Technical Manager, QA Manager, Dept
Manager) can de¥%se 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 Markefing) must be notified if clients must be notified or if the
suspension/restriction affects the taboratory’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 signaturN the completed corrective action report.

SECTION 12. CORRECTIVE ACT?DN
12.1 Overview

A major component of TestAmerica's Qua[it‘Rﬂ\ssurance (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 re ion. When nonconforming work or
departures from pclicies and procedures in the quamystem 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 Reports (NCR) and Corrective Action Reports (CAR)

(refer to Figure 12-1). L
12.2 General
Problems within the quality system or within analytical operations may be discEered in a variety

of ways, such as QC sample failures, internal or external audits, proficiency testing (PT)
performance, client complaints, staff cbservation, etc.. D

The burpose 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 Repert (NCR) - is used to document the following types of
corrective actions:

« Deviations from an established procedure or SOP

+ QC outside of limits (non-matrix refated)

« [solated reporting / calculation errors
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. lient complaints
. igcrepancies in materials / goods received vs. manufacturer packing slips.

12.2.2 Golrective Action Report (CAR) - is used to document the following types of
corrective attitins:

« Questionable trends that are found in review of NCRs. ,

« Issues found w@ reviewing NCRs that warrant further investigation.
« Failed or unacceptable PT results.

« Corrective actions that@ss multiple departments in the faboratory.
» Systematic reporting / calculation errors

« Client complaints N

+ Data recall investigations

« ldentified poor process or method performance trends

» Excessive revised reports

» Health and Safety violations

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

12.3 Closed Loop Corrective Action Process O

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 béen identified: Cause Analysis,
Selection and Implementation of Corrective Actions (both short @id fong term), Monitoring of the
Corrective Actions, and Follow-up. L

12.3.1 Cause Analysis

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

« 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 consuited.

12.3.2 Selection and Implementation of Corrective Actions

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

« Corrective actions must 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 must document
and implement the changes. The NCR or CAR is used for this documentation.
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12.3& Root Cause Analysis

Root-Cause Analysis is a class of problem sclving (investigative) methods aimed at identifying
the basic or causal factor(s) that underlie variation in performance or the occurrence of a
significant fajlure. The root cause may be buried under seemingly innocuous events, many
steps precéding 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 inciéts to triangulate s weakness.

Systematically analyze a ocument the Root Causes of the more significant problems that
are reported. ldentify, tr@ 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, en corrected, can lead to dramatic improvements in
performance by eliminating entireiciasses of problems.

Identify the one event associated with pioblem 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 ocm@d. Repeat the process for the other events
associated with the incident.

Root cause analysis does not mean the investigatior@ 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 Iaboratﬂ or operation.

12.3.4 Monitoring of the Corrective Actions

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

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

» Each NCR and CAR is entered into a database for tracking purposes. D

- The QA Manager reviews monthly NCRs and CARs for trends. Highlights are included in the
QA monthly report (refer to Section 186). 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 must 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.
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n/additional audit would only be necessary when a critical issue or risk to business is
discovered.

. w'se audits often follow the implementation of the corrective actions to verify effectiveness.

(Also refer tpb Gection 15.1.4, Special Audits.)

12.4 Techni@ Corrective Actions

In addition to providing acceptance criteria and specific protocols for technical corrective actions
in the method SOPs, the @ratory 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 NCR or
CAR.

Table 12-1 includes examples of gener: chnical corrective actions. For specific criteria and
corrective actions, refer to the analytical methods or specific method SOPs.

Table 12-1 provides some general guidelines [Reidentifying the individual(s) responsible for
assessing each QC type and initiating corre 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 d SOPs, Work Instructions, QAM
Sections 19 and 20. All corrective actions are revie 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 alrr‘qualiiy 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 is noted in the case Efrrative. Where sample
results may be impaired, the Project Manager is notified and appropriate corrective action {e.g.,
reanalysis) is taken and documented. E

12.5 Basic Corrections

When mistakes occur in records, each mistake must be crossed-out, [not ointerat@(e.g. no
white-cut)], and the correct value entered alongside. All such corrections must be initialed (or
signed) and dated by the perscn 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 prbcess 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) must also be documented.
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Figyre 12-1.
Exainple - Corrective Action Report
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Table 12-1.

Example — General Corrective Action Procedures

E

NOTE- for OVAP, Correct;ve Achons detailed in the Method SOPs must be followed

“QC Activity -
: (Indlwdual =
Responsrble for
ln.'ttatron/Assessment)

Cbrrectlv _Actlon .

Initiat Instrument
Blank

{Analyst)

- Instrument response < MRL.

- Prepare another blank
- If same response, determine cause of

contamination: reagenis, 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.
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- % Recovery wi"thin control ‘ - 'Re'nﬁake and reanélyze stéﬁdérd. '

Verification limits. - If still unacceptable, then remake

{(Second Source) calibration standards or use new
primary standards and recalibrate

{Analyst, Technical instrument.

Manager(s}Supenrisor) o

Continuing Calibration % Recovery within control limits. | - Reanalyze standard.

Standards - If still unacceptable, then recalibrate
and rerun affected samples.

{(Analyst, Data Reviewer) N

Matrix Spike / - % Recovery within limits - For matrix spike or duplicate results

Matrix Spike Duplicate ttgm outside criteria the data for that sample

{MS/MSD) shall be reported with qualifiers.

(Analyst, Data Reviewer) Q

Laboratory Control - % Recovery within limits - Batch must be re-prepared and re-

Sample (LCS) nalyzed. This includes any allowable

arginal exceedance.

{Analyst, Data Reviewer) C When not using marginal exceedances,
the following exceptions apply:

1) W%ﬂ the acceptance criteria for the
positiVeE control are exceeded high (i.e.,
high bias) ang there are associated
samples that};r: non-detects, then
those non-defetts may be reported with
data qualifying codes;

2} when the acceptarﬁcriteria for the
positive control are eXceeded low (i.e.,
low bias), those sample results may be
reported if they exceed a maxjmum
regulatory limit/decision level with data
gualifying codes.

If analyte recovery is high and samples
ND, then qualify, no additional action
required.

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

Surrogates - % Recovery within limits. - Individual sample must be repeated.
- Surrogate results outside criteria shall
(Analyst, Data Reviewer) be reported with qualifiers.

if surrogate recovery is high and
samples ND, then qualify, no additional
action required.
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Assgssment)

Method BlapRyMB)

{Analyst, Data Revi?ér)

< Reporting Limit

O
N

- Reéﬁalyze bl.ank..

- 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 fargeted analyte in
the MB is at or above the reporting fimit
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.
T

- Any failures 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..

( }ecessary corrections must be made.

- Non-conformances must be
investigated through CAR system and

|

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-8-002, Internal
Investigation of Potential Data
Discrepancies and Determination
for Data Recall.

- Corfettive action is determined by
type of error. Follow the procedures in
SOP CW-L-S1002.

E
D

Client Complaints

{Project Managers, Lab
Director, Customer
Service 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).
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Imﬂatton/A,gsessmenf)

QA MonthlyjReport - QAM, SoPs. ~ Corrective action is determined by the
{Refer to Section 16 for type of issue. For example, CARs for
an example) the month are reviewed and possible

trends are investigated.
(QA Manager, Lab
Director, Technical

Manager(s) O

Health and Safety - Environigehtal Health and - Non-conformance is investigated and
Violation Safety (EH®) Manual. corrected through CAR system.

{Safety Officer, Lab T
Director, Technical
Manager(s)

Note:
1. Except as noted below for certain compounds the

provided they appear in similar levels in the instrument blank and samdples. This allowance presumes that
the Method Reporting Limit is significantly below any regulatory Iifiit to which the data are to be
compared and that blank subtraction will not occur. For benzene and ethylene, dibromide (EDB) and other
analytes for which regulatory limits are extremely close to the detection Iimi%e method blank must be
below the method detection limit

For OVAP. the Method Blank must not be agbove the Method Reporting Limit fgr~Contaminants of
Concern. i

laboratory and reagent confaminants; methy!ene chloride, toluene, iﬁetone 2-butanone and phthalates
p

SECTION 13. PREVENTIVE ACTION / IMPROVEMENT D

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.
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Oppwnities 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) ormance, data analysis & review processing operations, client complaints, staff
cbservation

The monthly Mana ent Systems Metrics Report shows performance indicators in all areas of
the laboratory and lity system. These areas include revised reports, corrective actions, audit
findings, internal auditing and data authenticity audits, client complaints, PT samples, holding
time violations, SOPs, @s training, etc.. These metrics are used in evaluating the
management and quality “system performance onh 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. Hibtorical review of corrective action provides a valuable
mechanism for identifying preventive action opportunities.

13.1.1 The following elements are part of a prevg{ive action system:

« l|dentification of an opportunity for preventive action. O

« Process for the preventive action.

« Define the measurements of the effectiveness of the procesionce undertaken.
« Execution of the preventive action.

« Evaluation of the plan using the defined measurements. L

« Verification of the effectiveness of the preventive action.

« Close-Out by documenting any permanent changes to the Quality SystemEs a result of the
Preventive Action. Documentation of Preventive Action is incorporated into the monthly QA
reports, corrective action process and management review. D

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.

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.
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14.1 Overview

Theuoratory 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 .Nlality records are maintained by the QA department on a network drive, which is
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 ma;@] in both formats). Technical records are maintained in a similar fashion.

Table 14-1. Record |nde©

Record Types': | Retentio n : |
-Technical ' . | -Raw Data \l 5 Years from analytical report issue™
‘Records | - Logbooks?
i o - Standards

| - Certificates T
- Analytical Records
- MDLs/IDLs/DOCs
- Lab Reports Q
- Quality Assurance Manual (QAM)"
- Work Instructions

- Policies O

5 Years from document retirement date*

- 80Ps
- Policy Memorandums
- Manuals E
- Internal & External Audits/Responses | 5 Years ffém archival*
- Certifications
- Corrective/Preventive Actions Lﬁ
- 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 yearsjfongoing project
- Data Investigation or pending investigation)
- Sample Receipt & COC 5 Years from analytical report isspe*
Documentation D
- Contracts and Amendments
- Correspondence
| - QAPP
1 - 5AP
- Telephone Logbooks
= e s Lab Reports
‘Administrative | Finance and Accounting 10 years
‘Records
EH&S Manual, Permits 7 years
Disposal Records Indefinitely
Employee Handbook Indefinitely

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

| Administrative Policies 7 years
__| Technical Training Records
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! Rew 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 electronrc
records). N

* Exceptionstisted in Table 14-2.

1411 All reco@ are stored and retained in such a way that they are secure and readily
retrievable at the labdratory facility or an offsite location that provides a suitable environment to
prevent damage or deterioratjon and to prevent loss. All records must be protected against fire,
theft, foss, environmental fetérioration, and vermin. [n the case of electronic records, electronic
or magnetic sources, storage media are protected from deterioration caused by magnetic fields
and/or electronic deterioration. N

Access to the data is limited to laboratory and company employees and shall be documented
with an access log. Records are maintaTﬁT‘éd on-site for at least one year after their generation
and may be moved offsite for the remainder of the required storage time. Records are
maintained for a minimum of five years unless otherwise specified by a client or regulatory
requirement.

Before records pertaining to OVAP data are destroyed, the agency must be contacted and given
the option of taking possession of the data. b

For raw data and project records, record retention shall be calgulated from the date the project
report is issued. For other records, such as Controlled Doguments, 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 retenticE requirements and are
subject to the requirements in Section 14.1.3.

14.1.2 Programs with L.onger Retention Requirements E

Some regulatory programs have longer record retention requirements than the standard record
retention time. These are detailed in Table 14-2 with their retention requirement these
cases, the longer retention requirement is enacted. If special instructions exist suchthat 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.

Table 14-2. Example; Special Record Retention Requirements

1t:on

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

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

Ohio VAP 10 years (approval required prior to the disposal
of records)

HMousing and Urban Development (HUD) 10 years

Environmental l.ead Testing
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chigan Depart-ment-of Environmental 1- 0 years
Quality — all environmental data
TSCA - NFR Part 792 10 years after publication of final test rule or

negotiated test agreement

'Note: Extended ret@on requirements must be noted with the archive documents or addressed in
facility-specific recordSTetention procedures.

14.1.3 The ]aboratory@g procedures to protect and back-up records stored electronically
and tc prevent unauthorized access to or amendment of these records. All analytical data is
maintained as hard copy or in aNre readable electronic format. For analytical reports that
are maintained as copies in PDF format, refer {o Section 19.14.1 for more information.

14.1.4 The record keeping system allows for histerical reconstruction of all laboratory
aclivities that produced the analytical data, as well as rapid recovery of historical data (Records
stored off site should be accessible within 2 daygyof a request for such records). The history of

the sample from when the laboratory took sessicn of the samples must be readily
understood through the documentation. This includes inter-laboratory transfers of samples
and/or extracts. O

« The records include the identity of personnel involved in sampling, sample receipt,
preparation, or testing. All analytical work contains the iri’iflls (at least) of the personnel
involved. The laboratory’s copy of the chain of custody is*stored with the invoice and the
work order sheet generated by the LIMS. The chain of custody would indicate the name of
the sampler. If any sampling notes are provided with a work order, they are kept with this
package.

« All information relating to the laboratory facilities equipment, analytical tgst methods, and
related laboratory activities, such as sample receipt, sample preparation, ¢F data verification
are documented.

« The record keeping system facilitates the retrieval of all working files and archivadirecords
for inspection and verification purposes (e.g., set format for naming electronid 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
log or instrument sequence is stored with the data to aid in re-constructing an analytical
sequence. Where an analysis is performed without an instrument, iogbooks or bench
sheets are used to record and file data. Standard and reagent information is recorded in
loghooks or entered into the LIMS for each method as required.

« 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.

s 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”.

s 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
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edia must be tested to verify the laboratory's ability to retrieve the information prior to the
egtruction of the hard copy that was scanned. The procedure for this verification can be
found in SOP DT-QA-003 (Data Scanning).
» Also refer to Section 19.14.1 ‘Computer and Electronic Data Related Requirements’.

14.2 Tech nicii and Analytical Records
14,21 The labseatory retains records of original observations, derived data and sufficient

information to establish an audit trail, cafibration records, staff records and a copy of each
analytical report issued, fgf 3 minimum of five years unless otherwise specified by a client or
regulatory requirement. The” records for each analysis must contain sufficient information to
enable the analysis to be repeated under conditions as close as possible to the original. The
records must include the identity [of laboratory personnel responsible for the sampling,
performance of each analysis and reviewing resulis.

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

14.2.3 Changes to hardcopy records shall fi%w 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 analysi@nch as strip charts, tabular printouts,
computer data files, analytical notebooks, and run logs, ude:

« [aboratory sample ID code; L

« 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 andlysis (e.g., drying times,
incubations, etc.); instrumental analyses have the date and time of &nalysis 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 the specific loghook-benchsheet etc.
Instrumentation identification and instrument operating conditions/paramigters. Operating
conditions/parameters are typically recorded in instrument maintenance logs where
available.

« 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, |D 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;
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. Uity control protocols and assessment;

« @lgctronic data security, software documentation and verification, software and hardware
audits, backups, and records of any changes to automated data entries; and

« Method ipsiformance criteria including expected quality control requirements. These are
indicated both in the LIMS and on specific analytica! report formats.

14.3 Labora@v Support Activities

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

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

. @ written description or reference to the specific test method used which includes a
description of the specific computational step%sed to translate parametric ohservations into
a reportable analytical value;

« copies of final reports; O

» archived SOPs;

« cotrespondence relating to laboratory activities for a specificiﬁroject;
« all corrective action reports, audits and audit responses;

. proficiency test results and raw data; and L

» results of data review, verification, and crosschecking procedures

E

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

14.3.1 Sample Handling Records

« sample preservation including appropriateness of sample container and compliance with
holding fime 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.
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14.4u Administrative Records

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

N

14.5 Records Management, Storage and Disposal

All records (inc]ud@ those pertaining to test equipment), certificates and reports are safely
stored, held secure™8@nd in confidence to the client. Certification related records are available
upon reguest.

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 ritieval.

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

The laboratory has a record management systém (a.k.a., document control) for control of
laboratory notebooks, instrument logbooks, standatds logbooks, and recerds for data reduction,
validation, storage and reporting. Labaoratory notebooks are issued on a per analysis basis, and
are numbered sequentially. All data are recorded se@:tially within a series of sequential
notebocks. Bench sheets are filed sequentially. Standards are maintained in the LIMS.

14.5.1 Transfer of Ownership L

In the event that the laboratory transfers ownership or goes out of busE:ss, the laboratory shall
ensure that the records are maintained or transferred according fo dient's instructions. Upon
ownership transfer, record retention requirements shall be addressed in the ownership transfer
agreement and the responsibility for maintaining archives is clearly establishgd. In addition, in
cases of bankruptcy, appropriate regulatory and state legal requirements conéerning 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 exis{, gs much
notice as possible will be given o clients and the accrediting bodies who have worked with the
l[aboratory 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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SET’?N 15. AUDITS

151 Internal Audits

Internal auc{??&lare 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 planned and organized by the QA staff. Personnel conducting the audits
should be indeperident of the area being evaluated. Auditors will have sufficient authority,
access to work areas, and organlzatlonal freedom necessary to observe all activities affecting
quality and to report thesassessments to faboratory management and, when requested, to
corporate management.

Audits are conducted and docu ted as described in the TestAmerica Corporate SOP on
performing Internal Auditing, SOP°N6. CA-Q-5-004. 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 FreTgency

| performed by

Quallty Systems Audits QA Department, oA (‘ _}II areas of the laboratory annual[y
approved designee, or
Corporate QA E
Method Audits Joint responsibility: ]
a) QA Manager or Methods Audifs Frequency:
designee 50% of meth annually
b) Technical Manager or
Designee E
(Refer to CA-Q-5-004)
Special QA Department or Surveillance or spot checks performed as
Designee needed, e.g., to confirm corre actions
from other audits.
Performance Testing Analysts with QA oversight | Two successful per year for each TNI field

of testing or as dictated by regulatory
requirements

15.1.1 Annual Quality Systems Audit

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
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throyghout the year to ensure adequate coverage of all areas. This schedule may change as
situgtighs in the laboratory warrant.

15.1.2 M‘Fechnicall\gdits

QA technical audits are based on client projects, associated sample delivery groups, and the
methods performe@™ Reported results are compared to raw data to verify the authenticity of
results. The validive.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 ¢ ations are checked. Where possible, electronic audit miner
programs {(e.g., MintMinerarid 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 perfod. N

16.1.3  SOP Method Compliance T

Compliance of all SOPs with the source methods.and compliance of the operational groups with
the SOPs will be assessed by the Technical Mdwager or qualified designee at least every two
years.

15.1.4 Special Audits O

Special audits are conducted on an as needed basis, generallyjas a follow up to specific issues
such as client complaints, corrective actions, PT results, data laudits, 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 ?_e—signed to address the
nature of the issue.

15.1.6 Performance Testing E
The laboratory participates semi-annually in performance audits conducted through thi analysis

of PT samples provided by a third party. The laboratory generally participates in the fbllowing
types of PT studies: Drinking Water, Nonpotable Water, and Soil

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.

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
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with regulatory authorities and clients. The laboratory makes every effort to provide the auditors
with cess to personnel, documentation, and assistance. Laboratory supervisors are
responsible for providing corrective actions to the QA Manager who coordinates the response
for any defigiencies discovered during an external audit. Audit responses are due in the time
allotted by t lient or agency performing the audit. When requested, a copy of the audit report
and the labs corrective action plan is forwarded to Corporate Quality.

The laboratory cogérates with clients and their representatives to monitor the laboratory’s

performance in retation to work performed for the client. The client may only view data and
systems related directly to 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 comq-}nto 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 informgtion 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 mr sheet, stamped or typed legend or
other suitable form of notice, employing language s 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. wever, sample identifiers may
not be cbscured from the information. Additional information regardjng CBI can be found in
within the 2009 TNI standards. L

15.3 Audit Findings E

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 {plhns that
could not be completed within a predefined timeframe. In these instances, a compi€tion date
must be set and agreed tc 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 iabs corrective action plan is 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 must take timely corrective action, and
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.
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Cliepts ,must be notified promptly in writing, of any event such as the identification of defective
meagufing 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 anN efforts are made to notify the client within two weeks after the completion of the

investigation.

SECTION 16. MANAGEMENT REVIEWS

16.1 Quality Assur§nce Report

A comprehensive QA Report shall be prepared each month by the laboratory’s QA Department
and forwarded to the Laboratory [Digctor, Technical Managers, their Quality Director as well as
the General Manager. All aspects df the QA system are reviewed to evaluate the suitability of
policies and procedures. During the se 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 infopmation from all the monthly laboratory reports.
The Corporate Quality Directors prepare a repc?&at 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 p tially impact the laboratories. This
report is presented to the Senior Management Team an&.General Managers.

16.2 Annual Management Review

The senior lab management team (Laboratory Director, Techniiai Managers, Customer Service
Manager, QA Manager & QA Officer) conducts a review annually of its quality systems and
LIMS to ensure its continuing suitability and effectiveness in meetihg client and regulatory
requirements and to introduce any necessary changes or improvemerits. It will also provide a
platform for defining goals, objectives and action items that feed into the lahoratory planning
system. Corporate Operations and Corporate QA personnel is be included in ’[E; 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 are related to the S. The
laboratory will summarize any critical findings that can not be solved by the lab and rgpobrt them
to Corporate IT.

This management systems review (Corporate SOP No. CA-Q-S-008 & Work Instruction No. CA-
Q-WI-020) 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 guality 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.
s Prior Monthly QA Reports issues.
« Laboratory QA Metrics.

« Review of report reissue requests.
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. tziew of client feedback and complaints.
IssUes arising from any prior management or staff meetings.

« Minutesfrom prior senior lab management meetings. Issues that may be raised from these
meetings Wclude:

o Adequacy gf policies and procedures.

o Adequacy aaff, equipment and facility resources.
f
o Future plans¥or resources and testing capability and capacity.

+ The annual internal dolp — blind PT program sample petfermance (if performed),

» Compliance to the Ethics Policy and Data integrity Plan. Including any evidence/incidents of
inappropriate actions or vu]ner%alljties related to data Integrity.

A report is generated by the QA Mana 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 relata&ocuments 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 @ned responsibilities for the changes
(Action Table)].

Changes to the quality systems requiring update to the Iaborat(h/ QA Manual must be included
in the next revision of the QA Manual.

Potential integrity issues (data or business related) must be handled ang™ reviewed in a
confidential manner until such time as a follow-up evaluation, full inve;gation, or other
appropriate actions have been completed and issues clarified. TestAmerica’'s Corperate Data
Investigation/Recall SOP shall be followed (SOP No. CW-L-8-002). All investigations ithat result
in finding of inappropriate activity are documented and include any disciplinary actionsinvolved,
corrective actions taken, and all approptiate notifications of clients.

16.3 Potential Integrity Related Managerial Reviews

TestAmerica’s CEO, VP of Quality, Technical & 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 Managers are also made aware
of progress on these issues for their specific labs.

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
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conw of professionals and support personnel as outlined in the organization chart in Figure 4-
1.

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

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

All personne! are responsible for complying with all QA/QC requirements that pertain to the
laboratory and their area of res ibility. 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 also have a general knowledge of lab operations,
test methods, QA/QC procedures and recgrds management.

Laboratory management is responsible for fopmulating goals for lab staff with respect to
education, training and skills and ensuring that 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 st@

The laboratory only uses personnel that are employed by or under contract to, the laboratory.

Contracted personnel, when used, must meet competency stanE\rds of the laboratory and work
in accordance to the laboratory’s quality system.

17.2 Education and Experience Requirements for Technical Ii@rsonnel

The laboratory makes every effort to hire analytical staffs that possess a college degree (AA,
BA, BS) in an applied science with some chemistry in the curriculum. Exceptitns can be made
based upon the individual's experience and ability to learn. Selection of gualified candidates for
laboratory employment begins with documentation of minimum education, training, and erience
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.

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.

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).
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As ﬁgjneral rule for analytical staff:

i s iolarl ,w“:‘“ﬂ}.Lﬁhn Educaﬁqn S : bl -
Extractior igestions, some electrode methods H.S. Diploma On the job training
{pH, DO, Redox, etc.), or Titrimetric and {OJT)

Gravimetric Analyses

GFAA, CVAA, F , Single component or shoit A coliege degree in Or 2 years prior

iist Chromatograpfy-{e.g., Fuels, BTEX-GC, IC) an applied science or | analytical experience

O

2 years of college
and at least 1 year of
college chemistry

is required

ICP, ICPMS, Long List or complex
chromatography (e.g., Pesticides,
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 g

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

g)chemistry
N

And 2 years relevant
experience

Or

5 years of prior
analytical experience

Technical Managers — General

semester hours in
chemistry

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

year of experience

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

i

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

Technical Managers - Microbiology

Bachelors degree in
applied science with
at least 16 semester
hours in general
microbiology and
biology

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

year of experience

And 2 years of
relevant experience

When an analyst does not mest these requirements, they can perform a task under the direct
supervision of a qualified analyst, peer reviewer or Technical Manager, and are considered an
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analyst.in training. The person supervising an analyst in training is accountable for the guality of
the ngilytica! data and must review and approve data and associated corrective actions.

17.3 nin

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

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

-

Required Training . i N | 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 day%f hire Technical and PMs
Quality Assurance 90 days of hire All
Ethics — Comprehensive Annually O All
Refresher
[nitial Demonstration of Prior to unsupervised | Technical
Capability (DOC) methad performance
j —

qualifications, training, skills and experience of technical personnel (including contracted
personnel) as well as the date that approvalfauthorization was given. These records are kept
on file at the laboratory. Also refer to “Demonstration of Capability” in Section ﬁ

The laboratory maintains records of relevant authorizationlcompetence%‘reducation, professional
l

The training of technical staff is kept up to date by:

+ Each employee must have documentation in their training file that they I\T& 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 are 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 maintains 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.
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17.4w Data Inteqrity and Ethics Training Program

Estaplishing 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 foriggch 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 an annual refresher for all employees. Senior management at each
facility performs th@’fhics training for their staff.

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

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 alsc be
referred to the Government for prosecution.%; addition, such actions could jeopardize
TestAmerica's ability to do work on Government cohtracts, and for that reason, TestAmerica has
a Zero Tolerance approach to such violations. P
Employees are trained as to the legal and environmeftal repercussions that result from data
misrepresentation. Key topics covered in the presentation include:

« Organizational mission and its relationship to the critical neé?_ci for honesty and full disclosure
in all analytical reporting.

« [Ethics Palicy

« How and when to report ethical/data integrity issues. Confidential reporting.
« Record keeping. E
« Discussion regarding data integrity procedures.

» Specific examples of breaches of ethical behavior {(e.g. peak shaving, altering Jdata or
computer clocks, improper macros, etc., accepting/offering kickbacks, illegal &tcounting
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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SEGTION 18. ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS
18.1 Overview

The laborathgylis a 20,000 ft* secure laboratory facility with controlled access and designed to
accommodate®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 conirolied by
various measures.c

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 clothin oves, etc., OSHA and other regufatory agency guidelines
regarding required amounts of beénth and fume hood space, lighting, ventilation (temperature
and humidity controlled), access, and safety equipment are met or exceeded.

Traffic flow through sample preparation a:i;:l— 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. Sufficieritspace is also provided for storage of reagents
and media, glassware, and portable equipment. ple 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 mifimjze potential trace contaminants.

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

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

18.2 Environment

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. Such environmental conditions include humidity,
voltage, temperature, and vibration levels in the laboratory.

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. Work Areas

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

. MicrobiMical culture handling and sample incubation areas.

+ Volatile organic chemical handling areas, including sample preparation and waste disposal,
and volatile or@ic chemical analysis areas.

Access to and use of all argag 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 topensure good housekeeping in the laboratory and to ensure
that any contamination does not 3 rsely 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 incitide:

« Access and entryways to the laboratory.

« Sample receipt areas.

« Sample storage areas.

« Chemical and waste storage areas. O

« Data handling and storage areas.

« Sample processing areas. L

« Sample analysis areas. L

Refer to the following documents and procedures for specific requirements for microbiological
laboratory facility reguirements. E

. Standard Methods, 20" Ed., 9020B, Sec. 2
+« TNIV1IMS5, 1.7.3.7.2

D

18.4 Floor Plan
A floor plan can be found in Appendix 1.

18.5 Building Security
Building keys are distributed to employees as necessary.

Visitors to the laboratory sign in and out in a visitor's loghoaok. A visitor is defined as any person
who visits the laboratory who is not an employee of the Ilaboratory. In addition to signing into
the faboratory, the Environmental, Health and Safety Manual contains requirements for visitors
and vendors. There are specific safety forms that must be reviewed and sighed. Visitors (with
the exception of company employees) are escorted by laboratory personnel at all times, or the
location of the visitor is noted in the visitor's loghook.
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SET’/I?N 19. TEST METHODS AND METHOD VALIDATION
1

19. Overview

The IaboraiNuses methods that are appropriate to meet our clients’ requirements and that are
within the stope of the laboratory’s capabilities. These include sampling, handling, transpott,
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 ja-the laboratory for the operation of equipment as well as for the
handling and preparation amples. 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 submitied 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 teflect all phases of the laboratory such as
assessing data integrity, corrective actions, Hardling customer complaints as well as all
analytical methods and sampling procedures. The methpd SOPs are derived from the most
recently promulgated/approved, published methods (andl 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 [I”éstAmerica’s Corporate
SOP entitled ‘Writing a Standard Operating Procedure’, No. CW-Q-5-002

« SOPs are reviewed at a minimum of every 2 years (annually for Drinking \gter), and where
necessary, revised to ensure continuing suitability and compliance with applicable
requirements. 5

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
regquirements 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.

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.
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19.4U Selection of Methods

Sincd-/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 meti‘Nlogy 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 matrié, 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 ipterest, in the concentration range of interest, and with the required
precision and accuracy. @

19.4.1 Sources of Methods N

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

pethods are not required, the methods

When clients do not specify the method to be used or mg
@ available to clients and/or the end

used are clearly validated and documented in an SOP
user of the data.

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

» Method 1664, Revision A: N-Hexane Exiractable Material (HEM: Oif and Grease) and Silica Gel
Treated N-Hexane Extractable Material (SGT-HEM); Non-polar Material) by Extradiion and
Gravimetry, EPA-821-R-98-002, February 1999 L.

« Compendium of Methads for the Determination of Toxic Organic Compounds in Ambient AbUS

EPA, January 1996.

« 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, 1895, Appendix
A fo 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,

« Methods for the Determination of Metals in Environmental Samples, EPA/B00/4-81/010, June 1991.
Supplement I EPA-600/R-94/111, May 1994.

« Methods for the Determination of Organic Compounds in Drinking Water, EPA-600/4-88-038,
December 1988, Revised, July 1991, Supplement I, EPA-600-4-90-020, July 1990, Supplement I/,
EPA-600/R-92-129, August 1992._Supplement [l EPA/BO0/R-95/131 - August 1995 (EPA 500 Series)
{EPA 500 Series methods)

« Technical Nofes on Drinking Water Methods, EPA-600/R94-173, October 1994
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. _fOSH Manual of Analvtical Methods, 4" ed., August 1994.
«  Sfdterment of Work for Inorganics & Qrganics Analysis, SOM and ISM, current versions, USEPA
Contract Laboratory Program Multi-media, Multi-concentration.

. StandardWéthods for the Examination of Water and Wastewater. 18"/19" 720"/ on-line edition;
Eaton, A'D.Clesceri, L.S. Greenbery, A.E. Eds: American Water Works Association, Water Poflution
Control Federation, American Public Health Association: Washington, D.C.

« Test Methods for@va!uaﬁnq Solid Waste Physical/Chemical Methods (SW846), Third Edition,
September 1986, Final Update I, July 1992, Final Update A, August 1993, Final Update |/,
September 1994, Final Upctgte 1B, January 1995; Final Update I, December 1996; Final Update [V,
January 2008.

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

« Manual for the Certification of | aboratories Analyzing Drinking Water (EPA 815-R-05-004, January
2005)

«  Code of Federal Requlations (CFR) 40, Paris 136, 141, 172. 173, 178, 179 and 261

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

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 reqtiring the analysis will determine
the method ufilized.

The laboratory shall inform the client when a method proposediby the client may be

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

19.4.2 Demonstration of Capability D

Before the laboratory may institute a new method and begin reporting results, the laboratory
shall confirm that it can properly operate 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 (or designee) 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
condugt an MDL study (when applicable). There may be other requirements as stated within the
published method or regulations (i.e., retention time window study?).

Note: In*¢ome 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 (SOF:--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 criteiig jare met {unless an ICV/CCV is not required by the method
or criteria are per project DQOs).

« The laboratory’s nominal or defalft reporting limit (RL) is equal to the guantitation 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 &ow 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 labMNpforms the client of its procedure for
working with unusual compounds. The final report must be footnoted: Reporting Limit
based on the low standard of the calibration curve.

19.4.3 Initial Demonstration of Capability {IDOC) Procedures

19.4.3.1 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. E

19.4.3.2 At least four aliguots shall be prepared (including any applicable clean-up procedures)
and analyzed according to the test method (either concurrently or over a period of day@

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

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

19.4.3.5 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
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.
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19.4 3. When one or more of the tested parameters fail at least one of the acceptance
critefia the analyst must proceed according to either option listed below:

o Locate mnd correct the source of the problem and repeat the test for all parameters of
inte beginning with 19.4.3.3 above.

« Beginning with 19.4.3.3 above, repeat the test for all parameters that failed to meset
criteria. Repeated failure, however, confirms 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 8terest beginning with 19.4.3.1 above,

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

A certification statement (refer tom?ure 19-1 as an example) shall be used to document the
completion of each initial demonstration of capability. A copy of the certification is archived in
the analyst’s training folder.

Methods on line prior to the effective date of this Section must be updated to the procedures
outlined above as new analysts perform their der?{nstration of capability.

19.5 Laboratory Developed Methods and Non-Standard Methods

Any new method developed by the laboratory must be IQLLLJ defined in an SOP and validated by
qualified 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 methed). The client must also be in
agreement fo the use of the non-standard method. L

19.6 Validation of Methods

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

All non-standard methods, laboratory designed/developed methods, standard metheds used
outside of their scope, and major modifications ta published methods must be vated to

confirm they are fit for their intended use. The validation is as extensive as necessary to meet
the needs of the given application. The results are documented with the validation procedure
used and contain a statement as to the fithess 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

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
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cases tp achieve the required selectivity for an analyte, a confirmation analysis is required as
part pfAihe method.

19.6.1.2 _l%%rmination of Method Sensitivity

Sensitivity can be both estimated and demonstrated. Whether a study is required to estimate
sensifivity depends@n the level of method development required when applying a particular
measurement systéma 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 th@an 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 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 anmound the LOD (both above and below the
estimated MDL or LOD) and below the QL. [siMhis 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 an is detected below the QL, and the
presence of the analyte is confirmed by meeting the@litative 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 E(_}ne so with a qualification that
denotes the semi-quantitative nature of the result.

19.6.1.4 Determination of Interferences L

A determination that the method is free from interferences in a blank matrix is E’formed )

19.6.1.5 Determination of Range

Where appropriate to the method, the quantitation range is determined by comparEQn of the
response of an analyte in a curve to established or targeted criteria. Generaliy 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.
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19.6,1. Documentation of Method

The method is formally documented in an SOP. If the method is a minor modification of a
standard laQoratory method that is already documented in an SOP, an SOP Attachment
describing t pecific differences in the new method is acceptable in place of a separate SOP.

19.6.1.8 Continygd Demonstration of Method Performance

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

19.7 Method Detection LinN_(MDL) [ Limits of Detection (LOD)

Method detection limits (MDL) are initi determined in accordance with 40 CFR Part 136,
Appendix B or alternatively by other techhically 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 each analyte within a method at which the
Analyst is 99% confident that the true value is nofgero. 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 Q@uipment, or based on project specific
requirements. Generally, the analyst prepares at least sexven 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 df 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@;ver 2-4 days to provide

a more realistic MDL. To allow for some flexibility, this low level stgndard may be analyzed
every batch or every week or some other frequency rather than doing the study all at once. In
addition, a larger number of data points may be used if the appropriate t-value Eultiplier is used.

Refer to the Corporate SOP No. CA-Q-S-006 for details on the laboratory's MDL process.

19.8 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. 1DLs are calculated either using 7 replicate spike analyses, like MDL but without
sample preparation, or by the analysis of 10 instrument blanks and calculating 3 x the absolute
value of the standard deviation.

if IDL is > than the MDL, it may be used as the reported MDL.
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19.9 Verification of Detection and Reporting Limits

Oncun MDL is established, it must be verified, on each instrument, by analyzing a quality
control sample (prepared as a sample) at no more than 3 times the calculated MDL for single
analyte anajfysbs (e.g. most wet chemistry methods, Atomic Absorption, etc.) and no more than
4 times the' calculated MDL. for multiple analyte methods (e.g. GC, GCMS, ICP, etc.). The
analytes must be qualitatively identified. This verification does not apply to methods that are not
readily spiked (e.g@H, turbidity, etc.) or where the lab does not report to the MDL. If the MDL
does not verify, therthe lab will not report to the MDL, or redevelop their MDL or use a level
where qualitative identifica@ is established. MDLs must be verified at least annually

When the laboratory establishes a quantitation limit, it must be initially verified by the analysis of
a low leve! standard or QC samglg at 1-2 times the reporting limit and annually thereafter.
Unless there are requirements td the contrary the acceptance criteria is + 50%. The annual
requirement is waved for methods that have an annually verified MDL. The laboratory will
comply with any regulatory requirementsT

19.10 Retention Time Windows

Most organic analyses and some inorganic i%alyses use chromatography techniques for
qualitative and quantitative determinations. For every chramatography analysis or as specified in
the reference method, each analyte will have a specifi¢ tiche of elution from the column to the
detector. This is known as the analyte’s retention time.” The variance in the expected time of
elution is defined as the retention time window. As the key to analyte identification in
chromatography, retention time windows must be established oé(_every column for every analyte
used for that method. These records are kept with each department. Complete details are
available in the laboratory SOPs. E_

19.11 Evaluation of Selectivity

The laboratory evaluates selectivity by following the checks within the appghcable analytical
methods, which include mass spectral tuning, second column confirmation, ICP interelement
interference checks, chromatography retention time windows, sample blanks, spectr@emicai,
atomic absorption or fluorescence profiles.

19.12 Estimation of Uncertainty of Measurement

19.12.1 Uncertainty is “a parameter associated with the result of a measurement, that
characterizes the dispersion of the values that could reasonably be attributed to the measurand”
(as defined by the International Vocabulary of Basic and General Terms in Metrology, 15O
Geneva, 1993, ISBN 92-67-10175-1). Knowledge of the uncertainty of a measurement provides
additional confidence in a result's validity. lts value accounts for all the factors which could
possibly affect the result, such as adequacy of analyte definition, sampling, matrix effects and
interferences, climatic conditions, variances in weights, volumes, and standards, analytical
procedure, and random variation. Some national accreditation organizations require the use of
an “expanded uncertainty”: the range within which the value of the measurand is believed to lie
within at least a 95% confidence level with the coverage factor k=2.
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19.12. Uncertainty is not error. Error is a single value, the difference between the true result
and itheé measured result. On environmental samples, the true result is never known. The
measurement is the sum of the unknown frue value and the unknown error. Unknown error is a
combination,of; systematic error, or bias, and random error. Bias varies predictably, constantly,
and indep ntly from the number of measurements. Random error is unpredictable,
assumed to be Gaussian in distribution, and reducible by increasing the number of
measurements. C

19.12.3  The minimum uncertainty associated with results generated by the laboratory can be
determined by using the L& bpratory Control Sample (LCS) accuracy range for a given analyte.
The LCS limits are used to“assess the performance of the measurement system since they take
into consideration all of the laboratory variables associated with a given test over time (except
for variability associated with the ﬂpling and the variability due to matrix effects). The percent
recovery of the LLCS is compared either to the method-required LCS accuracy limits or to the
statistical, historical, in-house L.CS accurafy limits.

19.12.4  To calculate the uncertainty for the specific result reported, multiply the result by the
decimal of the lower end of the LCS range pergent value for the lower end of the uncertainty
range, and multiply the result by the decimal of upper end of the LCS range percent value
for the upper end of the uncertainty range. These calculated values represent a 99%-certain
range for the reported result. As an example, suppose/fiat the result reported is 1.0 mg/l, and
the LCS percent recovery range is 50 to 150%. The uneertainty range would be 0.5 to 1.5 mg/l,
which could also be written as 1.0 +/- 0.5 mg/l.

19.12.5 In the case where a well recognized test method L‘peciﬁes limits to the values of
major sources of uncertainty of measurement (e.g., 524.2, 525, etc.) and specifies the form of
presentation of calculated results, no further discussion of uncertainty i required.

1913 Sample Reanalysis Guidelines E

Because there is a certain level of uncertainty with any analylical measurement, a sample re-
preparation (where appropriate) and subsequent analysis (hereafter referred to as ‘r@walysis’)
may result in either a higher or lower value from an initial sample analysis. Therg-are also
variables that may be present (e.g., sample homogeneity, analyte precipitation over time, etc.)
that may affect the results of a reanalysis. Based on the above comments, the laboratory will
reanalyze samples at a client’s request with the following caveats. Client specific Contractual
Terms & Conditions for reanalysis protocols may supersede the following items.

« Homogenous samples: If a reanalysis agrees with the original result to within the RPD limits
for MS/MSD or Duplicate analyses, or within + 1 reporting limit for samples < 5x the
reporting fimit, the original analysis will be reported. At the client's request, both results may
be reported on the same report but not on two separate reports.

« If the reanalysis does not agree (as defined above) with the original result, then the

laboratory will investigate the discrepancy and reanalyze the sample a third time for
confirmation if sufficient sample is available.
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« Any potential charges related to reanalysis are discussed in the contract terms and
gorditions or discussed at the time of the request. The client will typically be charged for
reanalysis unless it is determined that the lab was in error.

+« Due to [the potential for increased variability, reanalysis may not be applicable to Non-
homogenous, Encore, and Sodium Bisulfaie preserved samples. See the Technical
Manager or La@atory Director if unsure.

19.14 Control of Dat

The laboratory has policiQnd procedures in place to ensure the authenficity, integrity, and
accuracy of the analytical data generated by the laboratory.

19.14.1 Computer and Electronic Data Related Requirements

The three basic objectives of our compu;g: security procedures and policies are shown below.
The laboratory is currently running Element which is a 3 party LIMS system that has been
highly customized to meet the needs of the lgboratory. It is referred to as LIMS for the
remainder of this section. The LIMS utilizes L which is an industry standard relational
database platform. it is referred to as Database for the remainder of this section.

19. 141 1 Maintain_the Database Integrity: Assura@ that data is reliable and accurate
through data verification (review) procedures, password-protecting access, anti-virus
protection, data change requirements, as well a%_an internal LIMS permissions
procedure.

« LIMS Database Integrity is achieved through data input Validati&, internal user confrols,
and data change requirements.

« Spreadsheets and other software developed in-house must E verified with
documentation through hand calculations prior to use. Cells containinglcalculations must
be lock-protected and controlled.

« Instrument hardware and software adjustments are safeguarded through mainfenance
logs, audit trails and controlled access.

19.14.1.2 Ensure Information Availability: Protection against loss of information or service is
ensured through scheduled back-ups, stable file server network architecture, secure
storage of media, line filter, Uninterruptible Power Supply (UPS), and maintaining
older versions of software as revisions are implemented.

19.14.1.3 Maintain_Confidentiality: Ensure data confidentiality through physical access
controls such as password protection or website access approval when electronically
transmitting data.

19.14.2 Data Reduction

The complexity of the data reduction depends on the analytical method and the number of discrete
operations involved (e.g., extractions, dilutions, instrument readings and concentrations). The
analyst calculates the final results from the raw data or uses appropriate computer programs to
assist in the calculation of final reportable values.

Company Confidential & Proprietary



Document No. DT-QAM-001
Revision No. 2

Effective Date: 05/18/12
Page 83 of 140

ManL@I! integration of peaks is documented and reviewed and the raw data will be flagged in
accordance with the TestAmerica Corporate SOP No. CA-Q-S-002, Acceptable Manual Integration

Practices. N

Analytical results are reduced by the analyst to appropriate concentration units, taking into
account factors suc dilution, sample weight or volume, etc. Blank correction will be applied only
when required by thesmethod or per manufacturer’s indication; otherwise, it must not be performed.

19.14.2.1 All raw data mustbe retained in the daily folder, computer file (if appropriate), and/or
runlog. All critgrig pertinent to the method must be recorded. The documentation is
recorded at the time observations or calculations are made and must be signed or
initialed/dated (month/gaw/year). It must be easily identifiable who performed which
tasks if multiple peopleiwsre involved.

19.14.2.2 In general, concentration resilts are reported in milligrams per liter (mg/L) or
micrograms per liter (pg/l) for liquids and milligrams per kilogram (mg/kg) or
micrograms per kilogram (Jg/kg) for solids. Results may also be reported in percent,
i.e., 10,000 mgfi = 1%.

= Several environmental methods, such as.cplor, turbidity, conductivity, use very
specific, non-concentration units to reporfresults (e.g., NTU, umhos/cm etc).

¢ Occasionally, the client requests that results be reported in units which take into
account the measured flow of water or air duripng the collection of the sample.
When they provide this information, the calculations can be performed and
reported.

19.14.2.3 For those methods that do not have an instrument printout L an instrumental output
compatible with the LIMS System, the raw results and dilution factors are entered
directly into LIMS by the analyst, and the software calculates the gal result for the
analytical report. LIMS has a defined significant figure criterion for &z@ich analyte.

19.14.2.4 The laboratory strives to import data directly from instruments or @cu!ation
spreadsheets to ensure that the reported data are free from transcription and
calculation errors. For those analyses with an instrumental output compatible with
the LIMS, the raw results and dilution factors are transferred into LIMS electronically
after reviewing the quantitation report or other raw data, and removing unreguested
or poor spectrally-matched compounds. The analyst and data reviewer verify the
entered or uploaded information against the raw data.

19.14.3 Logbook / Worksheet Use Guidelines

Logbooks and worksheets are filled out ‘real time’ and have enough information on them to
trace the events of the applicable analysisftask. (e.g. calibrations, standards, analyst, sample
ID, date, time on short holding time tests, temperatures when applicable, calculations are
traceable, etc.)

« Corrections are made following the procedures outlined in Section 12.
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ab.

. l%cgibooks are controlled by the QA department. A record is maintained of all loghooks in
the/l

« Unused portions of pages must be “Z”'d out, signed and dated.

. WorkshM are created with the approval of the Technical Manager/QA Manager at the
facility. The QA Manager controls all worksheets following the procedures in Section 6.

19.14.4

Rev@!l Verification Procedures

To ensure that reported data are free from calculation and franscription errors, that QC
parameters have been reviewed and evaluated before data is reported, all data receives a peer/
second level review. The general review concepts are discussed below, more specific
information can be found in the Sﬁ and data review checklists.

19.14.4.1

19.14.4.2

19.14.4.3

19.14.4.4

19.14.4.5

19.14.4.6

The data review process at the laboratory starts at the Sample Control level. Sample
Control personnel review chaiﬁf‘f—custody forms and input the sample information and
required analyses into LIMS. The Project Manager reviews the information against the
of the Chain-of-Custody and the client requirements.

First level” review occurs with the Angjlysts. Analysts review their work to ensure that
the results generated meet SOP and‘other QC requirements. The Analysts transfer
the data into the LIMS and add data qualifiers_jf applicable. First level review verifies
that the upload or entry into LIMS is complete{ and correct. First level review then sets
the data in LIMS to "analyzed”.
Second level” review is done by another analyst whq is familiar with the test, or by a
supervisor or other qualified person. Second level re\j_i_@w is accomplished by checking
raw data and evaluating the LIMS results for accuracy. During the second level
review, blank runs, QA/QC check results, continuing calilgration results, laboratory
control samples, sample data, qualifiers and spike infarmation are evaluated.
Manual integrations are also reviewed to help ensure compliance to ethics and manual
integration policies. Upon completion of the second level review, ffie data is set to
‘Reviewed” in LIMS. This status allows the Project Managers to feport the data as
“final”.

As a final review prior to the release of the report, the Project Manager ri}ws the
results for appropriateness and completeness. This review and approval ensures
that client requirements have been met and that the final report has been properly
completed. The process includes, but is not limited to, verifying that chemical
relationships are evaluated, COC is followed, cover letters/ narratives are present,
flags are appropriate, and project specific requirements are met.

Any project that requires a data package is subject to a tertiary data review for
transcription errors and acceptable quality control requirements. The Project
Manager then signs the final report. The Project Managers also check the report for
any clerical or invoicing errors. When complete, the report is sent out to the client.

A visual summary of the flow of samples and information through the laboratory, as

. well as data review and validation, is presented in Figure 19-2.
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19.134.2 Manual Inteqrations

Co terized data systems provide the analyst with the ability to re-integrate raw instrument
data in order to optimize the interpretation of the data. Though manual integration of data is an
invaluable for resolving variations in instrument performance and some sample matrix
problems, wheh used improperly, this technique would make unacceptable data appear to meet
control limits. Improper re-integrations lead to legally indefensible data, a poor reputation, or
possible laboratoréecertiﬁcation. Because guidelines for re-integration of data are not
provided in the methdds and most methods were written prior to widespread implementation of
computerized data systems;the laboratory trains all analytical staff on proper manual integration
techniques using TestAmefica’'s Corporate SOP (CA-Q-S-002) as the guideline.

19.14.5.1 The analyst must adjwust; baseline or the area of a peak in some situations, for
example when two con&unds are not adequately resolved or when a peak shoulder
needs to be separated from the peak of interest. The analyst must use professional
judgment and common sensg to determine when manual integrating is required.
Analysts are encouraged to ask for assistance from a senior analyst or manager
when in doubt.

19.14.5.2 Analysts must not increase or decreag\peak areas for the sole purpose of achieving
acceptable QC recoveries that would have.otherwise been unacceptable. The
intentional recording or reporting of Encorrec rmation (or the intentional omission
of correct information) is against company principals and policy and is grounds for

immediate termination. i_

19.14.5.3 Client samples, performance evaluation samples, and quality control samples are all
freated equally when determining whether or not a peak area or baseline should be
manuaily adjusted.

19.14.5.4 All manual integrations receive a second level review. Manual intggrations must be
indicated on an expanded scale “after’ chromatograms such that the integration
performed can be easily evaluated during data review. Expanded scale_“before”
chromatograms are also required for all manual integrations on QC meters
(calibraticns, calibration verifications, laboratory control samples, internal Standards,
surrogates, etc.) unless the laboratory has another documented corporate approved
procedure in place that can demonstrate an active process for detection and
deterrence of improper integraticn practices.
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Figure 19-1. Example - Demonstration of Capability Documentation
DEMONSTRATION OF CAPABILITY (DOC)

Laboratory Name:

Laboratory Adirggs:

Method: Matrix:

Date; F Analyst(s):
\'ani

Source of Analyte(s):

O Analytical Results

Analyte Conc. “Rep 1 Rep 2 Rep 3 Rep 4 Average % %RSD
Recovery

(units)

% RSD = Percent relative standard deviation = standard"?iation divided by average % Recovery

Raw data reference:

Certification Statement: R

We, the undersigned, certify that:

1.  The cited test method has met Demonstration of Capability requirements s,

2. The test method was performed by the analyst(s) identified on this certifi Gn.

3. A caopy of the test method and the laboratory-specific SOPs are availableff all personnel on site.

4. The data associated with the method demonstration of capability are true, accurate, complete, and self-explanatory.

5. All raw data necessary to reconstruct and validate these analyses have been yetained at the facility, and the associated
information is well organized and available for review. L

Analyst Signature Date L

Technical Manager Signature Date

Quality Assurance Signature Date
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Figure 19-2. Example: Work Flow

 TestAmerica Dayton Workflow D
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SECTION 20. EQUIPMENT and CALIBRATIONS
201 QOverview

The laboratpsgy| purchases the most technically advanced analytical instrumentation for sample
analyses. [hsttumentation is purchased on the basis of accuracy, dependability, efficiency and
sensitivity. Each labgratory is furnished with all items of sampling, preparation, analytical testing
and measurementéuipment necessary to correctly perform the tests for which the laboratory
has capabilities. Edth piece of equipment is capable of achieving the required accuracy and
complies with specifications+glevant to the method being performed. Before being placed into
use, the equipment (including’ sampling equipment) is calibrated and checked to establish that it
meets its intended spemﬁca‘uon The calibration routines for analytical instruments establish the
range of guantitation. Calibration procedures are specified in laboratory SOPs. A list of
laboratory instrumentation is preseM in Table 20-1.

Equipment is only operated by authorize’Z‘and trained personnel. Manufacturer's instructions
for equipment use are readily accessible t& all appropriate laboratory personnel.

20.2 Preventive Maintenance R

The laboratory follows a well-defined maintenance program to ensure proper equipment
operation and to prevent the failure of laboratory equipnient or instrumentation during use. This
program of preventive maintenance helps to avoid delaysdue to instrument failure.

Routine preventive maintenance procedures and frequeL_cy, such as cleaning and
replacements, should be performed according to the procedures outlined in the manufacturer's
manual. Qualified personnel must also perform maintenance ththere is evidence of
degradation of peak resolution, a shift in the calibration curve, loss ensitivity, or failure to
continually meet one of the quality control criteria.

Table 20-2 lists examples of scheduled routine maintenance. It is the respEmibility of each
Technical Manager to ensure that instrument maintenance logs are kept for all equipment in
his/fher department. Preventative maintenance procedures may also be outlined inﬁualytical
SOPs or instrument manuals. (Note: for some equipment, the log used to monitor perf6fmance is
also the maintenance log. Multiple pieces of equipment may share the same log as long as it is
clear as to which instrument is associated with an entry.)

Instrument maintenance logs are controlled and are used to document instrument problems,
instrument repair and maintenance activities. Maintenance logs shall be kept for all major pieces
of equipment. Instrument maintenance logs may also be used to specify instrument parameters.

« Documentation must include all major maintenance activities such as contracted preventive
maintenance and service and in-house activities such as the replacement of electrical
components, lamps, tubing, valves, columns, detectors, cleaning and adjustments.

» Each entry in the instrument log includes the Analyst's initials, the date, a detailed description
of the problem (or mainienance needed/scheduled), a detailed explanation of the solution or
maintenance performed, and a verification that the equipment is functioning properly (state
what was used to determine a return to control. e.g. CCV run on ‘dafe’ was acceptable, or
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instrument recalibrated on ‘date’ with acceptable verification, etc.) must also be documented
iwe instrument records.

« When maintenance or repair is performed by an outside agency, service receipts detailing
the servigg performed can be affixed into the logbooks adjacent to pages describing the
maintenante performed.

If an instrument rec@es repair (subjected to overloading or mishandiing, gives suspect results, or
otherwise has showh {o be defective or outside of specified limits) it must be taken out of
operation and tagged as out-gf-service or otherwise isolated until such a time as the repairs have
been made and the ins ent can be demonsirated as operational by calibration and/or
verification or other test to demonstrate acceptable performance. The laboratory must examine
the effect of this defect on previour\g\raiyses.

in the event of equipment malfunction that cannot be resolved, service shall be obtained from
the instrument vendor manufacturer, or dualified service technician, if such a service can be
tendered. If on-site service is unavailable, arrangements shall be made to have the instrument
shipped back to the manufacturer for repair. Back up instruments, which have been approved,
for the analysis shall perform the analysis normzj%carried out by the malfunctioning instrument.
If the back up is not available and the analysi$ cannot be carried out within the needed
timeframe, the samples shall be subcontracted.

If an instrument is sent out for service or transferred to another facility, it must be recalibrated
and verified (including new initial MDL study) prior to return to Iioperations.

20.3 Support Equipment

This section applies to all devices that may not be the actual test instni.ment, but are necessary
fo support laboratory operations. These include but are not limited to: balances, ovens,
refrigerators, freezers, incubators, water baths, field sampling devices, tempdiature measuring
devices, thermal/pressure sample preparation devices and volumetric dispenasing devices if
quantitative results are dependent on their accuracy, as in standard preparation and dispensing
or dilution into a specified volume. All raw data records associated with the support Bﬂpment
are retained to document instrument performance.

20.3.1 Weights and Balances

The accuracy of the halances used in the laboratory is checked every working day, before use.
All balances are placed on stable counter {ops.

Each balance is checked prior to initial serviceable use with at least two certified ASTM type 1
weights spanning its range of use (weights that have been calibrated to ASTM type 1 weights
may also be used for daily verification). ASTM type 1 weights used only for calibration of other
weights (and no other purpose) are inspected for corrosion, damage or nicks at least annually
and if no damage is observed, they are calibrated at least every 5 years by an outside
calibration laboratory. Any weights (including ASTM Type 1) used for daily balance checks or
other purposes are recalibrated/recertified annually to NIST standards (this may be done
internally if laboratory maintains “calibration only” ASTM type 1 weights).
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All balances are serviced annually by a qualified service representative, who supplies the
labotajory with a certificate that identifies traceability of the calibration to the NIST standards.

All of this infprination is recorded in logs, and the recalibration/recertification certificates are kept
on file, reféryjo SOP DT-QA-005 Procedure for Balance Calibration Check, for additional
information.

20.3.2 pH, COIQICt_iVitV- and Turbidity Meters

The pH meters used in fhe) laboratory are accurate to + 0.1 pH units, and have a scale
readability of at least 0.05pH units. The meters automatically compensate for the temperature,
and are calibrated with at least two working range buffer solutions before each use.

Conductivity meters are also calibrated before each use with a known standard to demonstrate
the meters do not exceed an error of 1% he umhos/cm.

Turbidity meters are also calibrated before each use. All of this information is documented in

logs. R

Consult pH and Conductivity, and Turbidity SOPs for further information.

20.3.3 Thermometers O

All thermometers are calibrated on an annual basis with a NLS]Tutraceable thermometer. IR
thermometers, digital prebes and thermocouples are calibrated tnarterly.

The NIST thermometer is recalibrated every five years unless thermo%leter has been exposed
to temperature exiremes or apparent separation of internal liquid) by an approved outside
service and the provided certificate of traceability is kept on file. The NIST thegmometer(s) have
increments of 1 degree (0.5 degree or less increments are required fgr, drinking water
microbiological laboratories), and have ranges applicable to method and certification
requirements. The NIST traceable thermometer is used for no other purpose than tp—galibrate
other thermometers.

All of this information is documented in logbooks. Monitoring method-specific temperatures,
including incubators, heating blocks, water baths, and ovens, is documented in method-specific
logbooks. More information on this subject can be found in SOP DT-QA-006, Thermometer
Calibration.

20.34 Refrigerators/Freezer Units, Waterbaths, Ovens and Incubators

The temperatures of ali refrigerator units and freezers used for sample and standard storage are
monitored each working day.

Ovens, waterbaths and incubators are monitored on days of use.

All of this equipment has a unigue identification number, and is assigned a unique thermometer
for monitoring.
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San'lelé storage refrigerator temperatures are kept between > 0°C and < 6 °C.

Specific te rature settingsfranges for other refrigerators, ovens waterbaths, and incubators
can be foun, method specific SOPs.

20.3.5 Autopi;gtors, Dilutors, and Syringes

Mechanical volumetric digpehsing devices including burettes (except Class A Glassware and
Glass microliter syringes) aré given unique identification numbers and the delivery volumes are
verified gravimetrically, at a minimum, on a quarterly basis.

For those dispensers that are noN;ed for analytical measurements, a label is applied to the
device stating that it is not calibrated an not used for quantitative purposes. Any device not
regularly verified can not be used for anj quantitative measurements. See SOP DT-QA-007
Use and Calibration Verification of Pipets and Dispenser Apparatus, for additional information.

Micro-syringes are purchased from Hamilton Corl%any. Each syringe is traceable to NIST. The
laboratory keeps on file an “Accuracy and Precision Statement of Conformance” from Hamilton
attesting established accuracy. O

20.3.6 Autoclaves

A continuous temperature monitoring device capable of registering the maximum temperature is
used with each cycle. Temperaiure sensitive tape is used withthe contents of each autoclave
run to indicate that the autoclave contents have been processed.

Records of autoclave operations are maintained for every cycle and Tclude Date, Materials,
Cycle time and Temperature, time in and cut and the analysts initials. E

The autoclave temperature device is checked quarterly. Maintenance records are kept in a
designated autoclave maintenance log. D

20.3.7 Field Sampling Devices {Isco Auto Samplers)

Each Auto Sampler (ISCO) is assigned a unique identification number in order to keep track of the
calibration. This number is also recorded on the sampling documentation.

The Auto Sampler is calibrated monthly by setting the sample volume to 100ml and recording
the volume received. The results are filed in a logbook/binder. The Auto Sampler is
programmed to run three (3) cycles and each of the three cycles is measured into a graduated
cylinder to verify 100ml are received.

If the RSD (Relative Standard Deviation) between the 3 cycles is greater than 10%, the procedure
is repeated and if the result is still greater than 10%, then the Auto Sampler is taken out of service
until it is repaired and calibration verification criteria can be met. The results of this check are kept
in a logbook/binder.
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ZO.M Instrument Calibrations

Calibrdtion of analytical instrumentation is essential to the production of quality data. Strict
calibration procedures are followed for each method. These procedures are designed to
determine N document the method detection limits, the working range of the analytical
instrumentatiof and any fluctuations that may occur from day to day.

Sufficient raw data@cords are retained to allow an outside party to reconstruct all facets of the
initial calibration. Re€ords contain, but are not limited to, the following: calibration date, method,
instrument, analyst(s) initials, or signatures, analysis date, analytes, concentration, response,
type of calibration (Avg R rve, or other calculations that may be used to reduce instrument
responses to concentration.)

Sample results must be quantitateNrom the initial calibration and may not be quantitated from
any continuing instrument calibration verification unless otherwise required by regulation,
method or program. T

If the initial calibration results are outside of the acceptance criteria, corrective action is
performed and any affected samples are reaggzed if possible. If the reanalysis is not
possible, any data associated with an unacceptable initial calibration is reported with
appropriate data qualifiers (refer to Section 12).

All sample analyses reported for Ohio VAP certified dat st be associated with a valid
calibration.

Note: Instruments are calibrated initially and as needed aﬂEthat and at least annually.

20.4.1 Calibration Standards

Calibration standards are prepared using the procedures indicateL in the Reagents and
Standards section of the determinative method SOP. If a reference method does not specify
the number of calibration standards, a minimum of 3 calibration points (exception being ICP and
ICP/MS methods) is used.

Standards for instrument calibration are obtained from a variety of sources. All sta @
traceable to national or international standards of measurement, or fo national or infernational
standard reference materials.

The lowest concentration calibration standard that is analyzed during an initial calibration must
be af or below the stated Method Reporting Limit for the method based on the final volume of
extract (or sample).

The other concentrations define the working range of the instrument/method or correspond to
the expected range of concentrations found in actual samples that are also within the working
range of the instrument/method. Results of samples not bracketed by initial instrument
calibration standards (within calibration range to at least the same number of significant figures
used to report the data) must be reported as having less certainty, e.g., defined qualifiers or
flags (additional information may be included in the case narrative). The exception to these
rules is ICP methods or other methods where the referenced method does not specify two or
more standards.
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All initig! calibrations are verified with a standard obtained from a second source and traceable
to anonal standard, when available (or vendor certified different lot if a second source is not
available). For unigue situations, such as air analysis where no other source or Iot is available,
a standard pade by a different analyst may be considered a second source. This verification
occurs immgdiately after the calibration curve has been analyzed, and before the analysis of
any samples.

20.4.1.1 Calibratioh Verification

The calibration relationshig e3tablished during the initial calibration must be verified initially (with
an ICV) and at least dailly” (with a CCV) as specified in.the laboratory method SOPs in
accordance with the referenced aﬁijtical methods and in the 2009 TNI Standard. The process

of calibration verification applies{¥Q; both external standard and internal standard calibration
techniques, as well as to linear and non-linear calibration models. Initial calibration verification
is with a standard source secondary (second source standard) to the calibration standards, but
continuing calibration verifications may usg the same source standards as the calibration curve.

Note: The process of calibration verificationgreferred to here is fundamentally different from
the approach called "calibration” in some m ds. As described in those methods, the
calibration factors or response factors calculated during calibration are used to update the
calibration factors or response factors used for sa quantitation. This approach, while
employed in other EPA programs, amounts to a daily si -point calibration.

All target analytes and surrogates, including those reported as tgn-detects, must be included in
periodic calibration verifications for purposes of retention time ¢onfirmation and to demonstrate
that calibration verification criteria are being met, i.e., RPD, per 2009 TNI Std. EL-V1M4 Sec.
1.7.2

All samples must be bracketed by periodic analyses of standards that meet-the acceptance
criteria (e.g., calibration and retention time). The frequency is found in ffie determinative
methods or SOPs.

Note: If an internal standard calibration is being used (basically GCMS) then Qckeﬁng
standards are not required, only daily verifications are needed. The results from these
verification standards must meet the calibration verification criteria and the retention time criteria
(if applicable).

Generally, the initial calibrations must be verified at the beginning of each 12-hour analytical
shift during which samples are analyzed. (Some methods may specify more or less frequent
verifications). The 12-hour analytical shift begins with the injection of the calibration verification
standard (or the MS tuning standard in MS methods). The shift ends after the completion of the
analysis of the last sample, QC, or standard that can be injected within 12 hours of the
beginning of the shift.

A continuing instrument calibration verification (CCV) must be repeated at the beginning and, for

methods that have quantitation by external calibration models, at the end of each analytical
batch. Some methods have more frequent CCV requirements see specific SOPs.  Most
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Inorganic methods require the CCV to be analyzed after ever 10 samples or injections, including
matrjx or batch QC samples.

If the resu!Nof a CCV are outside the acceptance criteria and analysis of a second
consecutive (and immediate) CCV fails to produce results within acceptance criteria, corrective
action must be perfgrmed. Once corrective actions have bheen completed & documented, the
laboratory must d nstrate acceptable instrument / method performance by analyzing two
consecutive CCVs, or a new initial instrument calibration must be performed.

Sample analyses and rep@g of data may not occur or continue until the analytical system is
calibrated or calibration verified. However, data associated with an unacceptable calibration
verification may be fully useable Ner the following special conditions: and reported based
upon discussion and approval of the client:

a). when the acceptance criteria fo;ﬁ‘ue CCV are exceeded high (i.e., high bias) and the
associated samples within the batch are non-detects, then those non-detects may be reported
with a footnote or case narrative explaining the fsjgh bias. Otherwise the samples affected by
the unacceptable CCV must be re-analyzed afte{®a new calibration curve has been established,
evaluated and accepted; or

b). when the acceptance criteria for the CCV aerceeded low (i.e., low bias), those

-sample results may be reported if they exceed a maximum regulatory limit/decision level.
Otherwise the samples affected by the unacceptable CCV must be re-analyzed after a new
calibration curve has been established, evaluated and accepted:

Samples reported by the 2 conditions identified above are appropriately flagged.

20.4.1.2 Verification of Linear and Non-Linear Calibrations E

Calibration verification for calibrations involves the calculation of the percent drift or tifeypercent
difference of the instrument response between the initial calibration and each siddsequent
analysis of the verification standard. (These calculations are available in the laboratory method
SOPs. Verification standards are evaluated based on the % Difference from the average CF or
RF of the initial calibration or based on % Drift or % Recovery if a linear or quadratic curve is
used.

Regardless of whether a linear or non-linear calibration model is used, if initial verification
criterion is not met, then no sample analyses may take place until the calibration has been
verified or a new initial calibration is performed that meets the specifications listed in the method
SOPs. If the calibration cannot be verified after the analysis of a single verification standard,
then adjust the instrument operating conditions and/or perform instrument maintenance, and
analyze ancther aliquot of the verification standard. If the calibration cannot be verified with the
second standard, then a new initial calibration is performed.

+» When the acceptance criteria for the calibration verification are exceeded high, i.e., high
bias, and there are associated samples that are non-detects, then those non-detects may be
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reported. Otherwise, the samples affected by the unacceptable calibration verification must
e seanalyzed after a new calibration curve has been established, evaluated and accepted.

«  Whent cceptance criteria the calibration verification are exceeded low, i.e., low bias,
those s le results may be reported if they exceed a maximum regulatory limit/decision
level. Otherwise, the samples affected by the unacceptable verification must be reanalyzed
after a new caljpFation curve has been established, evaluated and accepted. Alternatively, a
reporting limit standard may be analyzed to demonstrate that the laboratory can still support
non-detects at their reporting limit.

20.5 Tentatively Identified Compounds (TICs) — GC/MS Analysis
For samples containing componghfp not associated with the calibration standards, a library

search may be made for the purpose of tentative identification. The necessity to perform this
type of identification will be determined he purpose of the analyses being conducted. Data
system library search routines should nbgruse normalization routines that would misrepresent
the library or unknown spectra when compared to each other.

Note: If the TIC compound is not part of the %’It target analyte list but is calibrated by the
laboratory and is both qualitatively and/or quantitatively identifiable, it should not be reported as
a TIC. Ifthe compound is reported on the same form a e TICs, it should be qualified and/or
narrated that the reported compound is qualitatively an@dantitatively (if verification in control)
reported compared to a known standard that is in control (where applicable).

For example, the RCRA permit or waste delisting requiremerits may require the reporting of
non-target analytes. Only after visual comparison of sample spectra, with the nearest library
searches may the analyst assign a tentative identification. aL

Please note that TICs can not be reported as “VAP certified” data. E

20.6 GC/MS Tuning

Prior to any GCMS analytical sequence, including calibration, the instrument parame& for the
tune and subsequent sample analyses within that sequence must be set.

Prior to tuning/auto-tuning the mass spec, the parameters may be adjusted within the
specifications set by the manufacturer or the analytical method. These generally don't need any
adjustment but it may be required based on the current instrument performance. If the tune
verification does not pass it may be necessary to clean the source or perform additional
maintenance. Any maintenance is documented in the maintenance log.

Table 20-1. Example: Instrumentation List

GC GC/MS ICP ICP/MS AutoAnalyzer TOC IC

10 1 2 4 1 1
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Taon-z. Example: Schedule of Routine Maintenance

Inductively ?mfgled Plasma

DalLy OR AS NEEDED

Wavelength and @ractor calibration
Replace pump tubing when worn

« Check the autosampler a@or alignment

QUARTERLY TO YEARLY

[ 3 [ 3 *» E

Clean optical windows for maximNNavelength intensity

Replace water recirculator cartridge and oil motor

Check instrument for signs of wear or corrgsion from fumes

Evaluate present and past detection Iimit%ﬁdies for instrument performance

SPARE PARTS

-

Sample pump tubing R
Quartz back-torch
Glass concentric nebulizer O

Inductively Coupled Plasma/Mass Specirometer

DaAILY OR AS NEEDED L

Inspect the torch, glassware, and aerosol injector tube

Check that the nebulizer is not clogged and that the sample capillary tebing is clean and in good
condition

Replace pump tubing when worn E

Clean sampler and skimmer cones

Clean spray chamber

QUARTERLY TO YEARLY D

L]
-
-
-

Clean torch components fo remove accumulated deposits and replace any cracked or worn O-rings
on the torch assembly

Check RF coil for any deformations or carbon buildup and replace the RF if there are any signs of
pitting

Check the nebulizer spray pattern with deionized water and clean or replace the nebulizer fip as
necessary

Inspect the spray chamber for deposits and check the condition of the O-rings

Check pump oil level

Check pump rollers and remove and clean the pump head if necessary

Evaluate present and past detection limit studies for instrument performance

SPARE PARTS

-»

L]

Pump tubing
Torch
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« RFcoll
. i&-}t&lizer
* mpler and skimmer cones

lon Chroma aph

A3 NEEDED

« Change transfer lines
»  Perform column cleanup
« Change eluent Q

SPARE PARTS

Transfer tubing
Pump tubing

Port faces

Assorted pump parts
Ferrules

Lachet

DAILY OR AS NEEDED

« Replace tubing
Traacs

AS NEEDED

Replace lamp
Clean/replace flow cell

Clean/replace filters
Recharge column

Clean/replace sample probe

MONTHLY

« Replace tubing
Total Organic Carbon
DAILY OR AS NEEDED
Rinse titration cell
Change septa

Clean transfer lines
Replace furnace tube

» L] L] L]
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Oil Autosampler (use silicon ol only)
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WEE@
« CHange inlet and outlet tubes

SPARE PARTSN

Quartz woo!

O-rings

Quarts boats

Liguid sample boats
Titration cell

Redwhite septa

Gray injection port septa

inlet tubes N
Outlet tubes Teflon tubing platinum Boat

Semivolatile Gas Chromatograph T

DaAlLY R

Test for leaks (is the head pressure stable?)

Refill solvent rinse vials and empty solvent waste vials e@

All gas cylinders are checked and changed if the pressur ess than 200 psi
Check disk space delete old files if necessary

Ensure proper peak shape,(gaussian, minimal tailing,no splitting,pEper baseline)

WEEKLY

Injector inlets are removed, cleaned and replaced if necessary. ( as needed for DRO GCs).
Guard columns are removed, cut, ( 1 cm) and re-inserted

Inlet seals, ferrules and o-tings are checked and if necessary replaced

Replace injector septa for each inlet E

L] - . [

MONTHLY OR AS NEEDED D

» FID jetis removed and cleaned
« ECD, Are many negative peaks present?, if so and the signal for the detectors is > 50 -
consider sending the detector in for cleaning or refoiling.

6 MONTHS

+  Wipe test ECD detectors
« Change gas tank filters traps
+ Pressure test injection port EPC unit

SPARE PARTS

Graphite ferrules
Injector Septa
Glass [nlets
O-rings

- - * L]
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old Seals
Wige Test Kits
umn Cutter

Flow measurement devices
GC Toolwd wrenches
Snoop Léak detection liquid
(Gas Purifier

Volatile Gas Chromgtoqra;;;h

DaiLy

+ Check disk space delete old ﬁles(Ntcessary

« All gas cylinders are checked ana clranged if the pressure is less than 200 psi

» Ensure proper peak shape,(gaussian, minimal tailing,no splitting, proper baseline)
« Verify DI water reservoir for autosamplers is full, fill if necessary

« Empty autosampler waste water container

« Test for leaks , GC (is the head pressure stable?)

TWICE A WEEK R

= Replace standards in autosampler standard reservoirs
MONTHLY O

Wipe Archon drive rods clean with Isopropanol. L
Calibrate robotics, Archon and Solatek 72

Verify correct purge flow on concentrator vent, both water and soil mode
Recondition trap L
Inspect autosampler probes for hardness build-up, clean if necessary

Graphite Furnace E

ANNUALLY (MINIMUM), BEFORE A CALIBRATION OR AS NEEDED D

Apply cil to robotics drive assembly rod on Solatek 72

Clean FID jet

PID bulb windows are cleaned

Perform injection port mainetnence,replace o-ring, liner, gold seal washer, clip column
Leak test concentrator

Verify correct purge flow all ports

Back flush sample path up to injection port with Methanol, water and then air

Replace in-line filters and traps

Verify correct column flow or linear velocity

Pressure fest injection port EPC unit

SPARE PARTS
« Graphite ferrules

« PID Lamps
» Injector Septa
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lass Inlets
-rihgs
Id Seals

Column Cutter

Flow mef&gtement devices

GC Teols ard wrenches

Snoop Leak detection liquid
Universal and Hydrocarbon traps
Methanol

Machine Qil

Electronic leak detector O

* L] » L ] L ] L] » - L] L] L]

Gas Chromatograph/Mass SpectroNer

In addition to the Gas Chromatography maintenance identified in the previous section, the following
maintenance may be scheduled for the Mass“’?b’ectrometry systems:

DAILY

o Record the source pressure R

«  Print out PFTBA spectra, confirm peak widths and ion ratios are normal
+« Verify no leaks are present using the air’h2o,PFTBA ratioo

6 MONTHS (MINIMUM)

« Change rough vacuum pump cil and molecular sieve L

« Clean ion source

« Check diff pump fluid level, change if necessary L

SPARE PARTS

« Pump Oil and Filters E
+  Column Cutter

+ GC Tools and wrenches

« Snoop Leak detection liquid D
« Electronic teak detector

SECTION 21. MEASUREMENT TRACEABILITY

21.1 Overview

Traceability of measurements shall be assured using a system of documentation, calibration,
and analysis of reference standards. Laboratory equipment that are peripheral to analysis and
whose calibration is not necessarily documented in a test method analysis or by analysis of a
reference standard shall be subject to ongoing certifications of accuracy. At a minimum, these
must include procedures for checking specifications of ancillary equipment: balances,
thermometers, temperature, Deionized (DI) and Reverse Osmosis (RQO) water systems,
automatic pipettes and other volumetric measuring devices. With the exception of Class A
Glassware and Glass microliter syringes quarterly accuracy checks are performed for all
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mechanical volumetric devices. Wherever possible, subsidiary or peripheral equipment is
chedked against standard equipment or standards that are traceable to national or international
standards. Class A Glassware and Glass microliter syringes should be routinely inspected for
chips, acid etghing or deformity (e.g., bent needle). If the Class A glassware or syringe is
suspect, th curacy of the glassware will be assessed prior fo use.

21.2 NIST-Tiaceable Weights and Thermometers

iy
Reference standards of measurement shall be used for calibration only and for no other
purpose, unless it can be wn that their performance as reference standards would not be
invalidated.

For NIST-traceable weights and mometers, the laboratory requires that all calibrations be
conducted by a calibration laboratory accredited by AZLA, NVLAP (National Voluntary
Laboratory Accreditation Program), APLALL. (Asia-Pacific Laboratory Accreditation Cooperation),
or EA (Eurcpean Cooperation for Accreditation). A certificate and scope of accreditation is kept
on file at the laboratory.

Reference standards/materials, where commercially ailable, are traceable to certified
reference materials. Commercially prepared standard terials are purchased from vendors
accredited by AZLA, NVLAP, and ISO 9001:2000 with an accompanying Certificate of Analysis
that documents the standard purity. If a standard cannot bg purchased from a vendor that
supplies a Certificate of Analysis, the purity of the standard i&~documented by analysis. The
receipt of all reference standards must be documented. Reference standards are labeled with a
unique Standard Identification Number and expiration date. All documentation received with the
reference standard is retained as a QC record and references the Siandard Identification
Number.

21.3 Reference Standards / Materials

All reference, primary and working standards/materials, whether commercially purchased or
laboratory prepared, must be checked regularly to ensure that the variability of the standard or
material from the ‘true’ value does not exceed method requirements. The accuracy of calibration
standards is checked by comparison with a standard from a second source. In cases where a
second standard manufacturer is not available, a vendor certified different lot is acceptable for
use as a second source. For unique situations, such as air analysis where no other source or
lot is available, a standard made by a different analyst would be considered a second source.
The appropriate Quality Control (QC) criteria for specific standards are defined in laboratory
SOPs. In most cases, the analysis of an Initial Calibration Verification (ICV) or LCS (where
there is no sample preparation) is used as the second source confirmation. These checks are
generally performed as an integral part of the analysis method (e.g. calibration checks,
laboratory control samples).

All standards and materials must be stored and handled according to method or manufacturer's
requirements in order to prevent contamination or detericration. Refer to the Corporate
Environmental Health & Safety Manual or laboratory SOPs. For safety requirements, please
refer to method SOPs and the laboratory Environmental Health and Safety Manual.
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Standards and reference materials must not be used after their expiration dates unless their
reliability is verified by the laboratory and their use is approved by the Quality Assurance
Manager. The laboratory must have documented contingency procedures for re-verifying

expired starrﬂds.

NOTE- Re-verified standards are not acceptable for use in support of VAP certified data.

21.4 Docqugtion and Labeling of Standards, Reagents. and Reference Materials

Reagents must be at a minifpum the purity required in the test method. The date of reagent
receipt and the expiration tate are documented. The lots for most of the common solvents and
acids are tested for acceptability prior to company wide purchase. [Refer to TestAmerica’s
Corporate SOP (CA-Q-S-001), s:ﬁgbt and Acid Lot Testing and Approval.]

All manufacturer or vendor supplied Certificate of Analysis or Purity must be retained, stored
appropriately, and readily available for u nd inspection. These records are maintained within
each laboratory depariment. Records mugt be kept of the date of receipt and date of expiration
of standards, reagents and reference materials. In addition, records of preparation of laboratory
standards, reagents, and reference materials st be retained, stored appropriately, and be
readily available for use and inspection. HR

Commercial materials purchased for preparation of caligfjtion solutions, spike solutions, etc..,
are usually accompanied with an assay certificate or thepurity is noted on the label. If the assay
purity is 96% or better, the weight provided by the vendor may be used without correction. If the
assay purity is less than 96% a correction will be made to cori_c-entrations applied to solutions
prepared from the stock commercial material.

21.41 All standards, reagents, and reference materials must be Ia%gled in an unambiguous
manner. Standards are logged into the laboratory’s LIMS system, and are assigned a unique
identification number. The following information is typically recorded in the elgstronic database
within the LIMS. E

« Standard ID D
« Description of Standard

- Preparer's name

« Final volume and number of vials prepared

« Solvent type and lot number

» Preparation Date

« Expiration Date

« Standard source type (stock or daughter)

- Standard type (spike, surrogate, other)

« Parent standard ID (if applicable)

« Parent Standard Analyte Concentration (if applicable)
« Parent Standard Amount used (if applicable)

« Component Analytes
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« FEinal concentration of each analyte
. ment box (text field)

Records ar¢\paintained electronically for standard and reference material preparation. These
records show the traceability to purchased stocks or neat compounds. These records also
include method of preparation, date of preparation, expiration date and preparer's name or
initials. Preparatior@ocedures are provided in the Method SOPs.

21.4.2 All standards, @gents, and reference materials must be clearly labeled with a
minimum of the following iRformation:

» Expiration Date {include prep W for reagents)

« Standard ID from LIMS

« Special Health/Safety warnings if appﬁFable

Records must also be maintained of the date of receipt for commercially purchased items or
date of preparation for laboratory prepared itemsgy Special Health/Safety warnings must also be
available to the analyst. This information is mainizined in LIMS.

21.4.3 In addition, the following infermation may be T

« Date opened (for multi-use containers, if applicable)

« Description of standard (if different from manufacturer’s iabéLor if standard was prepared in
the laboratory)

o Recommended Storage Conditions L
« Concentration (if applicable)

« Initials of analyst preparing standard or opening container E

All containers of prepared reagents must include an expiration date and an ID numb@lo trace
back to preparation.

Procedures for preparation of reagents can be found in the Method SOPs.

Standard 1D numbers must be traceable through associated logbooks, worksheets and raw
data.

All reagents and standards must be stored in accordance to the following priority: 1) with the

manufacturer's recommendations; 2) with requirements in the specific analytical methods as
specified in the laboratory SOP.
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SECTION 22, SAMPLING

221 QOverview

The Iaboratm provides sampling services. Sampling procedures are described in SOP DT-
FLD-008, Sample lzfcurement Protocols.

222 Sampling Containers

The laboratory offers cle@ sampling containers for use by clients. These containers are
obtained from reputable container manufacturers and meet EPA specifications as required. Any
certificates of cleanliness that are m\/ided by the supplier are maintained at the laboratory.

22.21 Preservatives

Upon request, preservatives are provided to the client in pre-cleaned sampling containers. In
some cases containers may be purchased pre-preserved from the container supplier. Whether
prepared by the laboratory or bought pre—preser\@, the grades of the preservatives are at a
minimum:

« Hydrochloric Acid — Reagent ACS (Certified VOA Frr equivalent

« Methanol — Purge and Trap grade

« Nitric Acid — Instra-Analyzed or equivalent L

+ Sodium Bisulfate — ACS Grade or equivalent

» Sodium Hydroxide — Instra-Analyzed or equivalent L
« Sulfuric Acid — Instra-Analyzed or equivalent

+ Sodium Thiosulfate — ACS Grade or equivalent
+ Ascorbic Acid — ACS Grade or equivalent E

223 Definition of Holding Time D

The date and time of sampling documented on the COC form establishes the day and time zero.
As a general rule, when the maximum allowable holding time is expressed in “days” (e.g., 14
days, 28 days), the holding time is based on calendar day measured. Holding times expressed
in “hours” (e.g., 6 hours, 24 hours, etc.) are measured from date and time zero. The first day of
holding time ends twenty-four hours after sampling. Holding times for analysis include any
necessary reanalysis. However, there are some programs that determine holding time
compliance based on the date and specific time of analysis compared to the time of sampling
regardless of how long the holding time is.

22.4 Sampling Containers, Preservation Reguirements, Holding Times

The preservation and holding time criteria specified in the laboratory SOPs are derived from the
source documents for the methods. If method required holding times or preservation
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requirements are not met, the reports are qualified using a flag, footnote or case narrative. As
S00 possible or “ASAP” is an EPA designation for tests for which rapid analysis is advised,
but for which neither EPA nor the laboratory have a basis for a holding time.

22.5 mme Aliguots / Subsampling

Taking a representative sub-sample from a container is necessary to ensure that the analytical
results are represenriative of the sample collected in the field. The size of the sample container,
the quantity of sample fitted within the container, and the homogeneity of the sample need
consideration when sub-s ling for sample preparation. It is the laboratory’s responsibility to
take a representative subsariple or aliquot of the sample provided for analysis.

Analysts should handle each saer as if it is potentially dangerous. At a minimum, safety
glasses, gloves, and lab coats must be worn when preparing aliquots for analysis.

Guidelines on taking sample aliquots & gubsampling are located SOP # DT-QA-013, Sample
Homogenization, Sub-sampling and Compaositing

R

SECTION 23. HANDLING OF SAMPLES

Sample management procedures at the laboratory ensu@nat sample integrity and custody are
maintained and documented from sampling/receipt through disposal.

23.1 Chain of Custody (COC)

The COC form is the written documented history of any sample and isg[](itiated when bottles are
sent fo the field, or at the time of sampling. This form is completed by the sampling personnel
and accompanies the samples to the laboratory where it is received and red under the
laboratory’s custody. The purpose of the COC form is to provide a legal written record of the
handling of samples from the time of collection until they are received at the laboratory. It also
serves as the primary written request for analyses from the client to the laboratory. e COC
form acts as a purchase order for analytical services when no other contractual agregment is in
effect. An example of a COC form may be found in Figure 23-1.

23.1.1 Field Documentation

The information the sampler needs to provide at the time of sampling on the container label is:

« Sample identification
« Date and time
« Preservative

During the sampling process, the COC form is completed and must be legible (see Figure 23-1).
This form includes information such as:

« Client name, address, phone humber and fax number (if available)
« Project name and/or number
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. he sample identification
é@?e, time and location of sampling
« Sample collectors name
« The maNdescription
« The container description
« The total numbgof each type of container
» Preservatives usé&d
« Analysis requested
« Requested tumaround*timie (TAT)
+ Any special instructions
+ Purchase Order number or billing information (e.g. quote number) if available

« The date and time that each person received or relinquished the sample(s), including their
signed name. T

When the sampling personnel deliver the samples directly to TestAmerica personnel, Fthe
samples are stored in a cooler with ice, as appli®able, and remain solely in the possession of
the client’'s field technician until the samples are delivered to the laboratory personnel. The
sample collector must assure that each container is in hisfher physical possession or in his/her
view at all times, or stored in such a place and me r to preclude tampering. The field
technician relinquishes the samples in writing on the COC form to the sample control personnel
at the laboratory or to a TestAmerica courier. When sampling personnel deliver the samples
through a common carrier (Fed-Ex, UPS), the COC relinquishéd- date/time is completed by the
field personnel and samples are released to the carrier. Samples are only considered to be
received by lab when personnel at the fixed laboratory facility have Ewysical contact with the
samples.

Note: Independent couriers are not required to sign the COC form. The COCE usually kept in
the sealed sample cooler. The receipt from the courier is stored in log-in by date; it lists all
receipts each date. D

23.1.2 Legal f Evidentiary Chain-of-Custody

Legal/Evidentiary Chain-of-Custody is not part of the process for typical samples. Samples
requiring legal chain of custody must be handled according to SOP DT-SCA-005 “Legal Chain-
of-Custody”.

23.2 Sample Receipt

Samples are received at the laboratory by designated sample receiving personnel and a unigue
laboratory project identification number is assigned. Each sample container shall be assigned a
unigue sample identification number that is cross-referenced to the client identification number
such that traceability of test samples is unambiguous and documented. Each sample container
is affixed with a durable sample identification label. Sample acceptance, receipt, tracking and
storage procedures are summarized in the following sections.
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23.2L1] Laboratory Receipt

Whewn/samples arrive at the [aboratory, sample receiving personnel inspect the coolers and
samples. The integrity of each sample must be determined by comparing sample labels or tags
with the COBand by visual checks of the container for possible damage. Any non-conformance,
irregularity, 'or tompromised sample receipt must be documented on a sample receipt form and
brought to the immediate attention of the client. The COC, shipping documents, documentation
of any non~conforrénce, irregularity, or compromised sample receipt, record of client contact,
and resulting instructions become part of the project record.

23.21.1 Temperature &n receipt

Unless otherwise stated by proj r requiatory requirements, the acceptance range for the
receipt temperature is as follows:
« <6.0°C but not frozen T

« Even with proper packing and icing, samples that are delivered on the same day they are
collected may not achieve <6.0°C hefore regeipt at the laboratory. However, if there is
evidence that the chilling process has begufr~(e.g., ice in the cooler), the temperature is
considered acceptable. This is indicated on the coolerfsample receipt form. Blue ice or
“melted” ice is not acceptable as evidence that ¢gboling has begun.

« If sample analysis is begun within fifteen minutes oollection, thermal preservation is not
required.

« [If the laboratory receives and refrigerates the samples WitETiTI fifteen minutes of collection,
thermal preservation is not required in the field. L '

23.2.1.2 Unique Sample ldentification ' E

All samples that are processed through the laboratory receive a unigue sample identification to
ensure that there can be no confusion regarding the identity of such samples at an@e. This
system includes identification for all samples, subsamples and subsequent extrakts and/or
digestates.

The laboratory assigns a unique identification (e.g., Sample ID) code to each sample container
received at the laboratory.

Example: DVAQ(393-01A

D - refers to the Location ID- in this case it represents the Dayton laboratory
Y - refers to the year, U= 2011,V = 2012, W= 2013
A - refers to the month. A= January, B = February

0393 -this is the sequentially designated Work Order #, this means that this is the 393 WO
loegged in this month.

01 - refers to the sample #

A - is the container designation
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The h’#t container for this sample would be designated:
DVA0393-01B
And the nexﬁ‘nple for this Work Order would be designated DVA0393-02A

23.3 Samglg@ccept_ance Policy

The laboratory has a written sample acceptance policy (Figure 23-2) that clearly outlines the
circumstances under Whic@mples shall be accepted or rejected. These include:

« a COC filled out completely;

+ samples must be properly labelag;

« proper sample containers with adeguate volume for the analysis (Sampling Guide) and
necessary QC;

. samples must be preserved accordihg to the requirements of the requested analyfical
method (Sampling Guide); .

« sample holding times must be adhered to (Safpling Guide),

« the project manager must be notified if any sample is received in damaged condition.

Data from samples which do not meet these criteria arggged and the nature of the variation
from policy is defined. L

23.3.1 After inspecting the samples, the sample receiving personnel sign and date the COC
form, make any necessary notes of the samples' condititr-ls and store them in
appropriate refrigerators or storage locations.

23.3.2 Any deviations from these checks that question the suitability of the szEple for analysis,
or incomplete documentation as to the tests required will be resolved~by consultation
with the client. If the sample acceptance policy criteria are not met, the laboratory shall
either:

+ Retain all correspondence and/or records of communications with the client
regarding the disposition of rejected samples, or

« Fully document any decision to proceed with sample analysis that does not meet
sample acceptance criteria.

Once sample acceptance is verified, the samples are logged into the LIMS according SOP No.
DT-SCA-004, Sample Receipt and Login.

234 Sample Storage

in order to avoid deterioration, contamination or damage to a sample during storage and
handling, from the time of receipt until all analyses are complete, samples are stored in
refrigerators, freezers or protected locations suitable for the sample matrix. Water samples for
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Metals ;analysis do not require cold storage. In addition, samples to be analyzed for volatile
organig parameters are stored in separate refrigerators designated for volatile organic
parameters only. Samples are never to be stored with reagents, standards or materials that may

create contNg‘:ation.

To ensure the integrity of the samples during storage, storage blanks are maintained in the
volatile sample refrErators and ahalyzed every two weeks.

Analysts and technicians retrieve the sample container allocated to their analysis from the
designated refrigerator an the sample, and return the remaining sample or empty container
to the refrigerator from whieti it criginally came. All unused portions of samples are returned to
the secure sample control area. All samples are kept in the refrigerators until after analysis.
Samples are then moved to an ardhive area where they are stored at room temperature for at
least eight weeks from received date before they are disposed of. This holding period allows
samples to be checked if a discrepancy uestion arises. Special arrangements may be made
to store samples for longer periods of me. This extended holding period allows additional
metal analyses to be performed on the archived sample and assists clients in dealing with legal
matiers or regulatory issues. R

Access to the laboratory is controlled such that sample storage need not be locked at all times
unless a project specifically demands it. Samples are ssible to laboratory personnel only.
Visitors to the laboratory are prohibited from enterinﬁ refrigerator and laboratory areas
unless accompanied by an employee of TestAmerica.

23.5 Hazardous Samples and Foreign Soils L
23.5.1 All samples determined to be hazardous are to be disposed ifjproperly as hazardous

waste, or returned to the client. For any sample that is known to be hazardous at the
time of receipt a Hazardous Sample Notice is completed by Login personnel and the
sample container is labeled like “Hazardous, high Chromium®(see Figuge-23-4) A copy of
the form must be included with the original COC and Work Order andEe original must
be given to the Waste Coordinator.

In the event that the laboratory needs to ship samples, the samples are placed in a cooler with
enough ice to ensure the samples remain just above freezing and at or below 6.0°C during
transit. The samples are carefully surrounded by packing material to avoid breakage (yet
maintain appropriate temperature). A trip blank is enclosed for those samples requiring
water/solid volatile organic analyses (see Note). The chain-of-custody form is signed by the
sample control technician and aftached to the shipping paperwork. Samples are generally
shipped overnight express or hand-delivered by a TestAmerica courier to maintain sample
integrity.  All personne! involved with shipping and receiving samples must be {rained to
maintain the proper chain-of-custody documentation and to keep the samples intact and on ice.
The Environmental, Health and Safety Manual contains additional shipping requirements.

23.6 Sample Shipping

Note: If a client does not request trip blank analysis on the COC or other paperwork, the
laboratory will not analyze the trip blanks that were supplied. However, in the interest of good
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client service, the [aboratory will advise the client at the time of sample receipt that it was noted
that ith&y did not request analysis of the trip blank; and that the laboratory is providing the
notification to verify that they are not inadvertently omitting a key part of regulatory compliance

testing. N

23.7 Sample i':sposal
Samples should bewetained for a minimum of 30 days after the project report is sent, however,

provisions may be made for earlier disposal of samples once the holding time is exceeded.
Some samples are requifed to be held for longer periods based on regulatory or client
requirements (e.g., 60 days-after project report is sent). The laboratory must follow the longer
sample retention requirements where required by regulation or client agreement. Several
possibilities for sample disposal edislt the sample may be consumed completely during analysis,
the sample may be returned to the customer or location of sampling for disposal, or the sample
may be disposed of in accordance with l[aboratory’s waste disposal procedures (CW-F-M-
001 Environmental Health and Safety Manual). All waste must be disposed of in accordance
with Federal, State and Local laws and regulations. Samples are normally maintained in the
laboratory no loner than two months from receiptuynless otherwise requested. Unused portions
of samples found or suspected to be hazardous ording to state or federal guidelines may be
returned to the client upon completion of the analytical work. All procedures in the laboratory
Environmental, Health and Safety Manual are follow uring disposal. Unused portions of
samples found or suspected to be hazardous accordin state or federal guidelines may be
returned to the client upon completion of the analytical work.

If a sample is part of a known litigation, the affected legal autEmrity, sample data user, and/cr
submitter of the sample must participate in the decision about the, sample’s disposal. All
documentation and correspondence concerning the disposal decision process must be kept on
file. Pertinent information includes the date of disposal, nature of disposal (such as sample
depletion, hazardous waste facility disposal, return fo client), names of~individuals who
conducted the arrangements and physically completed the task. The laborat¢fy will remove or
deface sample labels prior to disposal unless this is accomplished through the disposal method
{e.g., samples are incinerated) A Waste Disposal Record should be completed. D
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Example: Chain of Custody (COC)
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Testdmesicc Dayten

W N, DT-5CA-WEGEZ.D
Effective Date; 8115141
Pago Mo 1ol t

SAMPLE ACCEFTANCE POLICY

Tha followiaz xaq\\&r@ wrzst be et for sanoples received by Testdmerica-Deyion o be considezed “Aecaptable”™
Diata from saroples which do not meet theze eviteria are flagged and/or rarated and the nature of the variation from policy is defned

v Sample vt be received B e talzss the test metbod specifies ofhermize. The geuerst accepiable temperaturs iy <E4%0 but uat
Ffrozen. Samplas recefved drectly fron: the f2id are sazupt Som fhis ragnizeimens, but must beon e

& Samplex wynst be prezerved and in appmprmre asmies arcurdmg te ﬂte ’gtﬂf‘m tes-t meﬁmd. uquestzd Sufﬁmemwiumz sLm:lzdba
sereived to perionm 41 reguired tasts. § s s one g 2 Smiid e
wivlicate. Adbsrence to wmethed specifich N

+ A Chain-of Custedy (COC must acformphny the samples. Flagze 51 out the 00C with the following informaron:
1 Clhiens Wame and Address

Project Ware spdior Tuster

Field Zampler Mame

Field 2 oraton--- on2 suEple per Hoe feack sample shondd have & unicne I

Diatz snd Time collagted (for each sample)

Batrix (for eack zaneple)

Taunker sud Types of bettles per sample {inchide preservarhilinge)

Anafrsiz Feguestsd

Please tign sud dare i the Relinguzhed b

{

3

h

g B g b g

Flexse inckade okt of vour sampdes on the COC, Inclding wip biaaks 2ud feld blarks,

Dlesse also include amy specisd Temarks concaming vour sangpies, inchoding the pﬁsﬁu@w&m@amﬂﬁfuﬁm& substarces {e €. stoag scids
Tases, prore products’ so that we cae e AE proper safeny precautions.

I yo are ymanse shout what preservatives and bortles ars zeeded, please comtact your Froject Blaua

Yoo will be actified if any of the followieg problems octur miess you beve s apssmsent au fis with v fo the comary):

Sarapies oside tamperazure
Sarnples received outside method specified Dol tinwes L

Cuszpdy seals broken

Feadupare presant ip Wolwitas sanples

Taappropriste sample contaipers ned E

¥

Insrficlens sample volume received

Inproper charnicsl pressTvarkon, inckiding Jack of chamival presenvation

Samples withour yeéeus s, v with dlagitle s

Sareples missing fom the COL

1G. Bosle(s)received broken

11, Crber mon-compliens issues D

HPe e e

=
Fimils

RECATATED GOILE: Soils fem remnized aress muust be shipped in stardy leak-moof containers with an exseres! iabel Hie: contains SOIL
Trom USDA regalated focation™ The Clun of Custody st indirats the locasion (Comety and Steret of griedn for resularad soils

Fepristed aresy: Georgia, Fioejds, Alsbams Mizsissinpd T owiziana, Puerto Pice.
Part of the Jocation s reguluted Mew York, Morth Cerolina, Souiz Caroling, Tennesses, A.kausa&, Oi«.ahm Texas, Mew Mezice, Arizoms,
Cizliferrds sod Tdsbe To devernsine if fhe mac:ﬁt Tecnzions of origin is regwiared consuli & 5

GEPA POTABLE SAMPLES: For compliznce with OFPA rules aud to maintain cwr cartification, vwe can not accept samples for
QOEPA potable compliance that do ot meet OEPA specifications.

1. Docomentaion zmst be complate, molnding sample vollection date'time and collector name
2. There mwst be sofficisst sanple volums
3, Samples nmst be received within hodd timse
4. Samples for bacieriz ansiysis must be rer™d I TestAmenica Dayion bottles, and bottles rowst ba tn good condition
£ Samples nuast be properly preserved.
4728 Gatewsy Tirche Daykar, G dGda el PE7-204-0250 fay BT AHD-1240 waee desfarmericaine.oom
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Example: Cooler Receipt Form

Cooler/Sa

& MSDS or Known Hazard Information Supplied by Client

(3 Betile stickers applied 1 ELEMENT comment erfered 1) MEDE/COC scamnediematied 1o EHAS
1 Discrepancies
&3 Short Hold

Clignt 13
Work Ordar #

le RG‘CWP{' T3 Rush O24hs O2day Q3day Ohday Dother
Receipt gvaluation performed by -
C Iniigls; Date; Time:
Method of Shipment: Shipping Container Type: Custody Seals itach:
3 Walk-in Client Q Tesbﬁ.meﬁ?.ﬁfldmauﬁﬁr QD Cosler O Box O Yes O flo
£k Other Client3™ Party Courier 2 None D Other B MA et used or required }
0 Fed Ex Tracking # Packing Materials: Cooling Materials:
3 UPS Teacking # Q Plastic Bags  Foam O lee {sofcf) 3 loe (Maitad)
X Gther . = Bublle Wrap 0 Paper O Bhue [ca 71 Kore
' N O Packing Peanuts £ None 3 Cither, .
3 Ciher,

Are thers any =oil samples from arsas requiring USD,
TN, T, VA, Puerip Rizo, Yirgin Istands, any other Mon-Dumests anea}

A

arantineT (AL AR AZ, OA KL GA, HL 1D LA MS, NG, MM, NY, Qi 5C,

T

T No O Yes i Yes, Froject Marager mest be rolifed),

Receipt Temperatures

Q
a

3

Recelpt Questions™™ Y

M

Reasiedon
Temp Bamgis sameday
Thermomreter I Observed °G) Camected (U} Blank Temp  ssmplesT  Asosp
a3 0 Oes Oke Des

DiYes ONo Dives SN
OYes e DYes ONo

? Recaipt terperaivres are considered acceptatie if the samioies are received on e same day they
has started. Temperaiure acesptznce for most tesis is 25.0°C, but not frozen: For addifional o
Reveipt and Login, Azschiment 2 Holding Thnes, Preservation and Contalner Reguirements

a

1 Check ¥ Additional Sheels Required

T 1

ConleriD Noim Afedtsd Sxnpies INeTpeshre not a0oepiae

Solientzd & show signs that the eooling process
aze eafer to S0P OT-3CA-004 Sampis

“Ho™ answers require additional comment

COC presert & 1A recsirt Signatare, date, & me
properly cocumented?

Centaingrs & iabels in good courdifionT ancoken, naf
fesking. SooTpraal Mad Jabe keotis 2 atzchad;

Appropriafe confainers used § adeguate volume
provided?

Mursber of samiple centainers matzh COC7

!
=

Samples repsived within hold fime?

Samples submitied for GRT and Volafies analyses
(G280, 554, 824 recaived without Resdupace?

Wes o Trig Blank received with V04 samples?

1

Were the samples free of any guestionable physical
confarmities? Forexample, field duplicstes or muliipia
keottlss of the same sarmple do not significsnily vary in
sppearance foolor, proponion of solids, et}

Were the GOT, boill lzbels, and ail other ifems fre= of
34 ather discrepancies or issues hat woukl nesd to be
addressed with 1e Projed Manager andior Clent?

" sy not be appfcable T samples are net for compliance teatng

Chent Contact Record
Contact vie: O Fhone O Envail 3 Other

DiscussionResolution:

Person Contacted:

0 Déscrepancy allowsance agresnmant 3 on record in the clent projisct file,

Anv addidonal docomentation snd clariffcadon from elient mugt be nazed in the narrative aed’or scanned inds the COC direcron.

Bate/Time:

Rewvizwed by PM Signature Date

10r18A10

Pagse o

Wl Ho. DT-SCA-WI-001.9
f effactive
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Figure 23-4 Example Hazardous Sample Notice

Example: Hazardous Sample Notice

Date: N
Sampla s

Hazard: C

= Foel D
r Clitorinzted Waste N
= ey Diezeribe

The appropriste Hezard 15 marked and a brief descaption 15 grven, for example

. Chlorinated Waste Téﬂ‘aﬁhfm'éﬁwr&ﬁ%

O

L

Attack & copy of this form to the Chain of Cusiody and give the onginal & the Waste Consdinator.
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SECWN 24, ASSURING THE QUALITY OF TEST RESULTS
24.2 Overview

In order to Egure our clients of the validity of their data, the laboratory continuously evaluates
the guality of the analytical process. The analytical process is controlled not only by instrument
calibration as disc d in Section 20, but also by routine process quality control measurements
(e.g. Blanks- Met Blanks and others, Laboratory Control Samples (LCS), Matrix Spikes
(MS), duplicates (DUP), surrogates, Internal Standards (IS)). These quality control checks are
performed as required b method or regulations to assess precision and accuracy. [n
addition fo the routine precess quality control samples, Proficiency Testing (PT) Samples
{concentrations unknown to Iaborﬁy) are analyzed to help ensure Iaboratory performance.

243 Controls

Sample preparation or pre-treatment is c%mon]y required before analysis. Typical preparation
steps include homogenization, grinding, solvent extraction, sonication, acid digestion, distillation,
reflux, evaporation, drying and ashing. During these pre-treatment steps, samples are arranged
into discreet manageable groups referred to as pigraration (prep) batches. Prep batches provide
a means to control variability in sample treatment. Control samples are added to each prep batch
to monitor method performance and are processed thrg@n the entire analytical procedure with
investigative/field samples.

Please note that not all controls are acceptable to OVAP- plgase refer to the VAP approved
SOPs for QC requirements and corrective actions. L

24.4 Negative Controls L
Table 24-1. Example — Negative Controls

‘Control Type | oo L -Details 77 T
Method Blank are used to assess preparation and analysis for possible contamination during the preparation
(MB) and processing steps. =,

The specific frequency of use for method blanks during the analytical sequence is defined in the;
specific standard operating procedure for each analysis. Generally it is 1 for each batch of
samples; not to exceed 20 environmental samples.

The method blank is prepared from a clean matrix similar to that of the associated samples thaf]
is free from target analytes (e.g., Reagenit water, Ottawa sand, glass beads, eic) and ig
processed along with and under the same conditions as the associated samples.

The method blank goes through all of the steps of the process (including as necessary: filtration,
clean-ups, etc.).

Reanalyze or qualify associated sample results when the concenfration of a targeted analyte in
the method blank is at or above the reporting limit as established by the method or by
regulation, AND is greater than 1/10 of the amount measured in the sample.

Calibration are prepared and analyzed along with calibration standards where applicable. They are
Blanks prepared using the same reagents that are used to prepare the standards. In some analyses the
calibration blank may be included in the calibration curve.
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Table 24-1. Example — Negative Controls

L/

Control Type | = .0 0 0% - Details G mE
Instrument Blgnkslare blank reagents or reagent water that may be processed during an analytical sequence in
NS order fo assess contamination in the analytical system. In.general, instrument blanks are used to
differentiate between contamination caused by the analytical system and that caused by the
sample handling or sample prep process. Instriment blanks may also be inserted throughout the
andlytical sequence to minimize the effect of carryover from samples with high analyte content.

Trip Blank ' are required fo be submitted by the client with each shipment of samples requiring aqueous and|
Ralyses (or as specified in the client's project plan). Additionally, trip blanks may
be preparedtand analyzed for volatile analysis of air samples, when required by the client. A trip
blank may be purchased (certified clean) or is prepared by the laboratory by filling a clean|
container with pure dgiomized water that has been purged to remove any volatile compounds.
Appropriate preservatjvig are also added to the container. The trip blank is sent with the bottle
order and is intended to reflect the environment that the containers are subjected to throughout
shipping and handling and help_jdentify possible sources if contamination is found. The field]
[sampler returns the trip blank inithe cooler with the field samples.

IFieldBlanks T |are sometimes used for specific projects by the field samplers. A field blank prepared in the field
by filling a clean container with pure reagent water and appropriate preservative, if any, for the
specific sampling activity being undertal%’gz. (EPA OSWER)

Equipment are also sometimes created in the field for specific projects. An equipment blank is a sample of
Blanks ' Janalyte-free media which has been used fo p common sampling equipment to check]
effectiveness of decontamination procedures, (
also referred to as refrigerator or freezer blanks, are used to monitor the sample storage units for
Storage Blanks  Jvolatile organic compounds during the storage of VOA samples in the laboratory

' When known, these field QC samples should not be selected foxi-matrix QC as it does not provide
information on the behavior of the target compounds in the field samples. Usually, the client sample ID
will provide information to identify the field blanks with labels such as "FB", "EE", or "TB."

Evaluation criteria and corrective action for these controls are defined in the specific standard
operating procedure for each analysis. E

24.4.1 Negative Controls for Microbiological Methods ~ Microbiological Met utilize
a variety of negative controls throughout the process to ensure that false positive res are not
obtained. These controls are critical to the validity of the microbiological analyses. Some of
these negative controls are:

Table 24-2.

Is for Microbiology

Sterility Checks {are analyzed for each lot of pre-prepared media, ready-to-use media and for each batch off

(Media) medium prepared by the laboratory.

[Filtration Blanks |blanks are run at the beginning and end for each sterilized filtration unit used in a filtration
series. For pre-sterilized single use funnels a sterility check is performed on at [east ong
funnel per lot.

Sterility checks |are performed on at least one container per lot of purchased, pre-sterilized containers. |

(Sample containers are prepared and sterilized by the laboratory, one container per sterilization
Containers) batch is checked. Container sterility checks are performed using non-selective growth
media.
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Sterility Checks |are performed on each batch of dilution water prepared by the laboratory and on each
Dijution Water) [batch of pre-prepared dilution water. All checks are performed using non-selective growth
media.

are also performed on at least one filter from each new lot of membrane filters using non-
selective growth media.

Sterility Checks

(Filters) N

Negative culture c@ols demonstrate that a media does not support the growth of non-target
organisms and enstires that there is not an atypical positive reaction from the target organisms.
Prior to the first use of the media, each lot of pre-prepared selective media or batch of laboratory
prepared selective media{ is) analyzed with at least one known negative culture control as
appropriate to the method, ™

245 Positive Controls N

Control samples (e.g., QC indicators) ar alyzed with each batch of samples to evaluate data
based upon (1) Method Performance (Laboratory Control Sample (LCS) which entails both the
preparation and measurement steps; and (2) Matrix Effects (Matrix Spike (MS) (Matrix spikes
are not applicable to air) or Sample Duplicaté ¥MD, DUP), which evaluates field sampling
accuracy, precision, representativeness, interfarences, and the effect of the matrix on the
method performed. Each regulatory program and each method within those programs specify
the control samples that are prepared and/or analyzed vy th

Note that frequency of control samples vary with specific regulatory, methodology and project
specific criteria. Complete details on method control samples are as listed in each analytical
SOP.

24.5.1 Method Performance Control - Laboratory Control SangLCS)

The LCS measures the accuracy of the method in a blank matrix and gssesses method
performance independent of potential field sample matrix affects in a laboratory h.

The LCS is prepared from a clean matrix similar fo that of the associated samples fiat is free
from target analytes (for example: Reagent water, Ottawa sand, glass beads, ete?) and is
processed along with and under the same conditions as the associated samples. The LCS is
spiked with verified known amounts of analytes or is made of a material containing known and
verified amounts of analytes, taken through all preparation and analysis steps along with the
field samples. Where there is no preparation taken for an analysis {such as in aqueous
volatites), or when all samples and standards undergo the same preparation and analysis
process (such as Phosphorus), a calibration verification standard is reported as the LCS. In
some instances where there is no practical clean solid matrix available, aqueous LCS's may be
processed for solid matrices; final results may be calculated as mg/kg or ug/kg, assuming 100%
solids and a weight equivalent to the aliquot used for the corresponding field samples, to facilitate
comparison with the field samples.
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Certjfied pre-made reference material purchased from a NIST/A2LA accredited vendor may also
beﬂggg for the LCS when the material represents the sample matrix or the analyte is not easily
spiked (e.g. solid matrix LCS for metals, TDS, etc.).

The speciﬁMquency of use for LCS during the analytical sequence is defined in the specific
standard operating procedure for each analysis. It is generally 1 for each batch of samples; not
to exceed 20 envir@ental samples.

If the mandated or requested test method, or project requirements, do not specify the spiking
components, the laboratgry) shall spike all reportable components to be reported in the
Laboratory Control Sample~tand Matrix Spike) where applicable (e.g. no spike of pH). However,
in cases where the components jnterfere with accurate assessment (such as simultaneously
spiking chlordane, toxaphene andiREBs in Method 608), the test method has an extremely long
list of components or components are incompatible, at a minimum, a representative number of
the listed components (see below) sh e used to control the test method. The selected
components of each spiking mix shall represent all chemistries, elution patterns and masses,
permit specified analytes and other client requested components. However, the laboratory shall
ensure that all reported compenents are used in ﬁ spike mixture within a two-year time period.

+ For methods that have 1-10 target analytes, spike all components.

« For methods that include 11-20 target analytes, s@e at least 10 or 80%, whichever is
greater.
« For methods with more than 20 target analytes, spike at Iea%’i‘IG components.

« Exception: Due to analyte incompatibility in pesticides, Toxapheng and Chlordane are only
spiked at client request based on specific project needs. i

« Exception: Due to analyte incompatibility between the various PCB aroclgss, aroclors 1016
and 1260 are used for spiking as they cover the range of all of the gclors, Specific
aroclors may be used by request on a project specific basis.

« [Each lot of pre-prepared media (including chromofluorogenic reagent) and each batch of
laboratory prepared media is tested with a pure culture of known positive reaction.

24.5.2 Positive Controls for Microbiological Methods

« In addition, every analytical batch also contains a pure culture of known positive reaction.

« A pure culture of known negative reaction is also tested with each analytical batch to ensure
specificity of the procedure.
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24.GL/, Sample Matrix Controls
Table 24-3. Sample Matrix Control

Details

. Control :
Type N

Matrix Spikes|lUse ¢ Iiswed to assess the eﬁeet. sampfe rnatrix of the spiked sample has on the precision and accuracy off
t

(MS) he results generated by the method used;

Typical Fta minimum, with each matrix-specific batch of samples processed, an MS is carried through the
Frequency | fcomplete analytical procedure. Unless specified by the client, samples used for spiking are
randomly selected and rotated between different client projects. If the mandated or requested test
method {does not specify the spiking components, the laboratory shall spike ali reportable
componefits o be reported in the Laboratory Control Sample and Matrix Spike. Refer to the
method SOP for complete details

Description  |Essentially a sam;f]‘@\fortiﬁed with a known amount of the test analyte{s).

Surrogate  [Use Measures method performance to sample matrix {(organics only).
Typical Are added fo all sampleg-standards, LCS, MS/MSDs and method blanks, for all organic
Frequem:y1 chromatography methodse%cept when the matrix precludes its use or when a surrogate is nof
available. The recovery of the surrogates is compared to the control limits for the specific method.

Poor surrogate recovery may indicate a problem with sample composition and shall be reported,
with data qualifiers, to the client whok# sample produced poor recovery.

Description  |Are similar to matrix spikes except five analytes are compounds with properties that mimic the
analyte of interest and are unlikely to be found in environment samples.

IDuplicates” JUse For a measure of analytical precision, withy/8ath matrix-specific batch of samples processed, a
matrix duplicate (MD or DUP) sample, matri.spike duplicate (MSD), or LCS duplicate (LCSD) is
carried through the complete analytical procedure

Typical Duplicate samples are usually analyzed with methods ghat do not require matrix spike analysis.
Frequency ! H

Description  |[Performed by analyzing two aliquots of the same field sample independently or an additional LCS.

Internal Use Are spiked into all environmental and gquality control sampies (including the initial calibration
Standards standards) to monitor the qualitative aspect of organic and some fnorganic analytical measurements.
Typical All organic and ICP methods as required by the analytical method,
Frequency e

Description  |Used to correct for matrix effects and to help troubleshoot variability in |gréalytical response and are
assessed after data acquisition. Possible sources of poor internal stan@rd response are sample
matrix, poor analytical technique cr instrument performance.

! See the specific analytical SOP for type and frequency of sample matrix control samples. U

2 LCSD's are normally not performed except when regulatory agencies or client specifications require them. The
recoveries for the spiked duplicate samples must mest the same laboratory established recovery limits as the
accuracy QC samples. Ifan LCSD is analyzed both the LCS and LCSD must meet the same recovery criteria and be
included in the final report. The precision measurement is reported as “Relative Percent Difference” (RPD). Poor
precision between duplicates {except LCS/LCSD) may indicate non-homogeneous matrix or sampling.

24.7 Acceptance Criteria (Control Limits)

As mandated by the test method and regulation, each individual analyte in the LCS, MS, or
Surrogate Spike is evaluated against the control limits published in the test method. Where
there are no published control limits, the laboratory calculates in-house control limits with the
use of control charts or, in some cases, utilizes client project specific control limits. When this
occurs, the regulatory or project limits will supersede the laboratory’s in-house limits.
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Note: For methods, analytes and matrices with very limited data (e.g., unusual matrices not
analyzéd often), interim limits are established using available data or by analogy to similar
methods or matrices.

Once contrmmts have been established, they are verified, reviewed, and updated if necessary
on a biennial basis unless the method requires more frequent updating. Control limits are
established per m d (as opposed to per instrument) regardless of the number of instruments
utilized.

Laboratory generated % ¢Rerovery acceptance (control) limits are generally established by
taking + 3 Standard Deviations (99% confidence level) from the average recovery of a minimum
of 20-30 data points (more points are preferred).

+ Regardless of the calculated limit, the limit should be no tighter than the Calibration
Verification (ICV/CCV). (Unless the aTLyticaI method specifies a tighter limit).

« In-house limits cannot be any wider than those mandated in a regulated analytical method.
Client or contract required control limits arergvaluated against the laboratory’s statistically
derived control limits to determine if the dat ality objectives (DQOs) can be achieved. If
laboratory control limits are not consistent with DQOs, then alternatives must be considered,
such as method improvements or use of an aEternata!ytical method.

« The lowest acceptable recovery limit is 10% (the analyte must be detectable and
identifiable). Exception: The lowest acceptable recovery Iim{t__for Benzidine is 5% and the
analyte must be detectable and identifiable.

» The maximum acceptable recovery limit is 150%. L

« The maximum acceptable RPD limit is 35% for waters and 40% for soils. The minimum RPD
fimit is 10%.

+ If the generated limit exceeds these ranges, then the limits are set at 10% oﬁo%, as
appropriated. In these cases the analytes are termed “problem compounds” are be
used for batch control. Data that falls outside the limits is appropriate qualified.

24.7.1 The lab must be able to generate a current listing of their control limits and track when
the updates are performed. In addition, the laboratory must be able to recreate historical control
limits. Current and past control limits for all analyses performed by TestAmerica Dayton are
controlled in LIMS. The information is update each time new limits are generated and stored as
static data in LIMS. Past (“archived”) limits for a project can be retrieved through the
regeneration of laboratory reports, regeneration of the batch data, or through a simple database
query. Unless otherwise noted, limits within LIMS are laboratory generated. The analysts are
instructed to use the current limits in the laboratory (dated and approved by the Technical
Manager and QA manager) and entered into the LIMS.

Company Confidential & Proprietary



Document No. DT-QAM-001
Revision No. 2

Effective Date: 05/18/12
Page 121 of 140

24.7.2 A LCS that is within the acceptance criteria establishes that the analytical system is
in c@nitol and is used fo validate the process. Samples that are analyzed with an LCS with
recoveries outside of the control limits may be determined as out of control and should be
reanalyzed mossible. If reanalysis is not possible, then the results for all affected analytes for
samples wi the same batch must be qualified when reported. The internal corrective action
process (see Section 12) is also initiated if an LCS exceeds the control limits. Sample resuits
may be qualified algreported without reanalysis if:

« The analyte results are below the Method Reporting limit and the LCS is above the upper

control limit. O

« If the analytical results are above the relevant regulatory limit and the LCS is below the
lower control limit.

Or, for TNI and Department Of Defense (%D) work, there are an allowable number of Marginal
Exceedances (ME).

<11 analytes 0 marginal excadances are allowed.
11 — 30 Analytes | 1 marginal exceedance is allowed

31-50 Analytes 2 marginal exceedancgés gre allowed
51-70 Analytes 3 marginal exceedances are allowed
71-80 Analytes 4 marginal exceedances are allowed
> 90 Analytes 5 marginal exceedances are gllowed

- Marginal exceedances are recovery exceedances between 3 SD and 4 SD from the mean
recovery limit (TNI). L

« Marginal exceedances must be random. If the same analyte exceeds the[T"CS control limit
repeatedly, it is an indication of a systematic problem. The source of the error must be
located and corrective action taken. The laboratory has a system to moniter marginal
exceedances to ensure that they are random. D

Though marginal exceedences may be allowed, the data must still be qualified to indicate it is
outside of the normal limits.

Please note that OVAP does not allow the use of marginal exceedances.

24.7.3 If the MS/MSDs do not meet control limits, the MS/MSD and the associated spiked
sample is reported with a qualifier for those analytes that do not meet limits. If obvious
preparation errors are suspected, or if requested by the client, unacceptable MS/MSDs are
reprocessed and reanalyzed to prove matrix interference. A more detailed discussion of control
limits and corrective action can be found in the lab’s method SOPs and in Section 12.

24.7.4 If a surrogate standard falls outside the control limits, if there is not obvious
chromatographic matrix interference, reanalyze the sample to confirm a possible matrix effect.
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If the recoveries confirm or there was obvious chromatographic interference, results are
repoptegd from the original analysis and a qualifier is added. If the reanalysis meets surrogate
recovery criteria, the second run is reported (or both are reported if requested by the client).
Under certain circumstances, where all of the samples are from the same location and share
similar chrmography, the reanalysis may be performed on a single sample rather than all of
the samples and if the surrogate meets the recovery criteria in the reanalysis, all of the affected

samples would req@g reanalysis.

24.7.5 For OVAP it is not sufficient to confirm matrix interference for each project, it must be
done for each sampgle}
24.7.6 Sample results may-

e qualified and reported without reanalysis if:

s Surrogate recovery is above Mrol limits and the associated samples results are less than
Method Reporting Limit.

24.8 Additonal Procedures to As;i:re Quality Control

The laboratory has written and approved met SOPs to assure the accuracy of the test
method including calibration (see Section 20), ugs. of certified reference materials (see Section
21) and use of PT samples (see Section 15).

A discussion regarding MDLs, Limit of Detection (LOD)@d Limit of Quantitation (LOQ) can be
found in Section 18.

- Use of formulae to reduce data is discussed in the method Q‘OPS and in Section 20.
« Selection of appropriate reagents and standards is included in Section 9 and 21.
« Adiscussion on selectivity of the test is included in Section 5.

+ Constant and consistent test conditions are discussed in Section 18. E

« The laboratories sample acceptance policy is included in Section 23.

D

SECTION 25. REPORTING RESULTS

25.1 Overview

The results of each test are reported accurately, clearly, unambiguously, and objectively in
accordance with State and Federal regulations as well as client requirements. Analytical results
are issued in a format that is intended to satisfy customer and laboratory accreditation
requirements as well as provide the end user with the information needed to properly evaluate
the results. Where there is conflict between client requests and laboratory ethics or regulatory
requirements, the laboratory’s ethical and legal requirements are paramount, and the laboratory
will work with the client during project set up to develop an acceptable solution. Refer to Section
7.
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A variety of report formats are available to meet specific needs.

In cases where a client asks for simplified reports, there must be a written request from the
client. Therg still must be enough information that would show any analyses that were out of
conformantﬁ‘%ilc out of limits) and there should be a reference to a full report that is made
available to the client. Review of reported data is included in Section 19.

25.2 Test Reports

Analytical results are repbried in a format that is satisfactory to the client and meets all
requirements of applicable~atcrediting authorities and agencies. A variety of report formats are
available to meet specific needs. The report is printed on laboratory letterhead, reviewed, and
signed by the appropriate project fagnager. At a minimum, the standard laboratory report mustl
contain the following information:

25.2.1 A report title (e.g. Analytical%port For Samples) with a “sample results” column
header.

25.2.2 Each report cover page printed on co%any letterhead, which includes the laboratory
name, address and telephone number.

25.2.3 A unique identification of the report (e.g. wo@:rder number) and on each page an
identification in order to ensure the page is recognized as part of the report and a clear
identification of the end. Lf_

Note; Page numbers of report are represented as page # tf##. Where the first number is
the page number and the second is the total number of pages. L

+ Any COCs involved with Subcontracting are included. E

+ In most cases, the applicable COC is not paginated but is an integral part of the report. If
the COC is not a paginated portion of the report then there will be a statement on ? front of
the report to effect of “The Chain of Custody, X page(s), is included and is an integral part of
this report.”". The number of pages of the CoC (X} is entered into Element so that it is
correct for each report.

25.2.4 A copy of the chain of custody (COC).

« Any additional addenda to the report must be treated in a similar fashion so it is a
recognizable part of the report and cannot accidentally get separated from the report (e.g.,
Sampling information).

25.2.5 The hame and address of client and a project name/number, if applicable.

25.2.6 Client project manager or other contact

2527 Description and unambiguous identification of the tested sample(s) including the
client identification code.
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25.2!_8/’ Date of receipt of sample, date and time of collection, and date(s) of test preparation
and performance, and time of preparation or analysis if the required holding time for either
activity is iemhan or equal to 72 hours.

25.29 Date reported or date of revision, if applicable.

25210 Methodgana!ysis including method code (EPA, Standard Methods, etc).

25.211 Method Report imit

25.212 Method detection limits (if requested)

25.213 Definition of Data qualig;éj’}s and reporting acronyms (e.g. ND}.

25,214 Sample results. T

25.2.15 QC data consisting of method blank,@rrogate, LCS, and MS/MSD recoveries and
control limits.

25.2.16  Condition of samples at receipt including tem@esature. This may be accomplished in
'to Sec. 25.2.4 — ltem 3 regarding

a narrative or by attaching sample login sheets (Re
additional addenda).

25217 A statement to the effect that the resulis relate oi'ﬂy to the items tested and the
sample as received by the laboratory.

25218 A statement that the report shall not be reproduced except in full, without prior
express written approval by the laboratory coordinator.

25.219 A signature and title of the person{s) accepting responsibility for the content of the
report and date of issue. Sighatories are appointed by the L.ab Director. D

25.2.20 When NELAC accreditation is required, the lab shall certify that the test results meet
all requirements of NELAC or provide reasons and/or justification if they do not.

25.2.21 The laboratory includes a cover letter.

25.2.22 Where applicable, a narrative to the report that explains the issue(s} and corrective
action(s) taken in the event that a specific accreditation or certification requirement was not met.

25.2.23 When soil samples are analyzed, a specific identification as to whether soils are
reported on a “wet weight” or “dry weight” basis.

25.2.24 Appropriate laboratory certification number for the state of origin of the sample, if
applicable.
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25.2{2} If only part of the report is provided to the client {client requests some results before
all of it is complete), it must be clearly indicated on the report (e.g., partial report). A complete
report mustmsent once all of the work has been completed.

25.2.26 Any non-TestAmerica subcontracted analysis results are provided as a separate
report on the officigietterhead of the subcontractor. All TestAmerica subcontracting is clearly
identified on the repest as to which laboratory performed a specific analysis,

25.2.27 Non-accredite sts shall be clearly identified in the case narrative when
claims of accreditation t e TNI standard are made.

Note: Refer to the Corporate SOFgdn Electronic Reporting and Signature Policy {No. CA-I-P-
002) for details on internally applylng’ electronic signatures of approval.

25.2.28 Reports for OVAP work requirzé—that all flagged data is discussed, for example: via a
narrative or descriptive qualifier. This discussion includes any exceptions to the procedures in
the SOPs as well as potential data impact of the F\)ia]ifiers.

25.2,29 Reports for Chio VAP work require a VAP affidavit be completed and included with
the report. Please note that multiple reports for @ project can be covered by one
affidavit.

253 Reporting Level or Report Type L

The laboratory offers four levels of quality control reporting. Each level, in addition to its own
specific requirements, contains all the information provided in t preceding level. The
packages provide the following information in addition to the informationdescribed above:

« Level lis a report with the features described in Section 25.2 above. E

« Level ll is a Leve! | report plus summary information, including results for the method blank
reported to the laboratory MDL, percent recovery for laboratory control samples matrix
spike samples, and the RPD values for all MSD and sample duplicate analyses.

« Level lil contains all the information supplied in Level I, but presented on the CLP-like
summary forms, and relevant calibration information. A Level Il report is not included,
unless specifically requested. No raw data is provided.

« Level IV is the same as Level lll with the addition of all raw supporting data.

In addition to the various levels of QC packaging, the laboratory also provides reports in diskette
deliverable form. Initial reports may be provided to clients by facsimile. All faxed reporis are
followed by hardcopy. Procedures used to ensure client confidentiality are outlined in Section
25.8.
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25.31/  Electronic Data Deliverables (EDDs)

EDDs are rquijnely offered as part of TestAmerica’'s services. Dayton offers a variety of EDD
formats inclyding EQUIS, Excel, and client specific formats.

EDD specificationﬁe submitted to the IT department by the PM for review and undergo the
contract review precess. Once the facility has committed to providing data in a specific
electronic format, the coding of the format may need to be performed. This coding is
documented and validate@The validation of the code is retained by the IT staff coding the
EDD.

EDDs shall be subject to a rev to ensure their accuracy and completeness. |If EDD
generation is automated, review may be reduced fc periodic screening if the faboratory can
demonstrate that it can routinely generatg-that EDD without errors. Any revisions to the EDD
format must be reviewed until it is dempnstrated that it can routinely be generated without
errors. If the EDD can be reproduced accurately and if all subsequent EDDs can be produced
error-free, each EDD does not necessarily requirﬁ review.

25.4 Supplemental Information for Test

The lab identifies any unacceptable QC analyses o@hy other unusual circumstances or
observations such as environmental conditions and any non-standard conditions that may have
affected the quality of a result. This is typically in the form of %jootnote or a qualifier and/or a
narrative explaining the discrepancy in the front of the report.

Numeric results with values outside of the calibration range, either hii?l or low are qualified as
‘estimated’.

Where quality system requirements are not met, a statement of compliancEnon-compliance
with requirements and/or specifications is required, including identification of test results derived
from any sample that did not meet TNl sample acceptance requirements such aﬂnproper
container, holding time, or temperature.

Where applicable, a statement on the estimated uncertainty of measurements; information on
uncertainty is needed when a client's instructions so require.

Opinions and Interpretations - The test report contains objective information, and generally does
not contain subjective information such as opinions and interpretations. If such information is
required by the client, the Laboratory Director will determine if a response can be prepared. If
s0, the Laboratory Director will designate the appropriate member of the management team to
prepare a response. The response will be fully documented, and reviewed by the Laboratory
Director, before release to the client. There may be additional fees charged to the client at this
time, as this is a non-routine function of the laboratory.
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Note: Review of data deliverable packages for submittal to regulatory authorities requires
resppnses to non-conforming data concerning potential impact on data quality. This
necessitates a limited scope of interpretation, and this work is performed by the QA Department.
This is the Mform of “interpretation” of data that is routinely performed by the laboratory.

When opinions or interpretations are included in the report, the laboratory provides an
explanation as to basis upon which the opinions and interpretations have been made.
QOpinions and intergzetations are clearly noted as such and where applicable, a comment should
be added suggesting that the client verify the opinion or interpretation with their regulator.

25.5 Environmental Testing Obtained From Subcontractors

If the laboratory is not able to prNe the client the requested analysis, the samples would be
subcontracted following the procedures outlined in the Corporate SOP on Subcontracting (SOP
No. CA-L-S-002).

Data reported from analyses performed by a subcontractor laboratory are clearly identified as
such on the analytical report provided to the lient. Results from a subcontract laboratory
outside of TestAmerica are reported to the clien the subcontract laboratory’s original report
stationary and the repoert includes any accompanying documentation.

25.6 Client Confidentiality O

In situations involving the transmission of environmental test tults by telephone, facsimile or
other electronic means, client confidentiality must be maintainea:

TestAmerica will not intentionally divulge to any person (other thani;he Client or any other
person designated by the Client in writing) any information regarding tfie services provided by
TestAmerica or any information disclosed to TestAmerica by the Clie Furthermore,
information known to be potentially endangering to national security or an %ity’s proprietary
rights will not be released.

Note: This shall not apply to the extent that the information is required to be di@osed by
TestAmerica under the compulsion of legal process. TestAmerica will, to the extent feasible,
provide reasonable notice to the client before disclosing the information.

Note: Authorized representatives of an accrediting authority are permitted to make copies
of any analyses or records relevant to the accreditation process, and copies may be removed
from the laboratory for purposes of assessment.

25.6.1 Report deliverable formats are discussed with each new client. If a client requests that
reports be faxed or e-mailed, the reports are faxed with a cover sheet or e-mailed with the
following note that includes a confidentiality statement similar to the following:

This material is infended only for the use of the individual(s) or entity to whom it is addressed,
and may contain information that is privileged and confidential. If you are not the intended
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recipient, or the employee or agent responsible for delivering this material to the intended
recipieht, you are hereby nolified that any dissemination, distribution or copying of this
communication is strictly prohibited. If you have received this communication in error, please
notify us i diately by tefephone at the 1-800-765-0980 (or for e-mails: please notify us
immediatel e-mail or by phone (1-800-765-0980) and delefe this material from any
computer).

25.7 Formgtg' Reports

yned to accommodate each type of environmental test carried out
of misunderstanding or misuse.

The format of reports is dg
and to minimize the possibitit

258 Amendments to TestNorts
Corrections, additions, or deletions to reparts are only made when justification arises through
supplemental documentation. Justificaticn is documented using the laboratory’s corrective

action system (refer to Section 12).

The revised report is retained on the Archive daB\server, as is the original report. The revised
report is stored in the Archive data server under the Work Order # with a different date/time
stamp.

When the report is re-issued, a noteindicated that report is revised is placed on the
cover/signature page of the report or at the top of the narrative page with a brief explanation of
reason for the re-issue and a reference back to the last final feport generated. For example:
report was revised on 1/15/2012 to include toluene in samples BYA1042 per client’s request.

25.9 Policies on Client Requests for Amendments L

25.9.1 Policy on Data Omissions or Reporting Limit Increases

Fundamentally, our policy is simply to not omit previously reported resulis (including data
gualifiers) or to not raise reporting limits and report sample results as ND. This poliﬁwas few
exceptions. Exceptions are:

« Laboratery error.

« Sample identification is indeterminate (confusion between COC and sample labels).

« An incorrect analysis (not analyte) was requested (e.g., COC lists 8315 but client wanted
8310). A written request for the change is required.

« Incorrect limits reported based on regulatery requirements.

« The requested change has absolutely no possible impact on the interpretation of the
analytical results and there is no possibilifty of the change being interpreted as
misrepresentation by anyone inside or outside of our company.
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25.9.2 Multiple Reports

TestAmeriches not issue multiple reports for the same work order where there is different

information on each report (this does not refer to copies of the same report) unless required to
meet regulatory ne@ and approved by QA.
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Appendix 2. Glossary/Acronyms (EL-VIM2 Sec. 3.1)
Glossary:

AcceptanceNteria: Specified limits placed on characteristics of an item, process, or service defined in
requirement documents. (ASQQC)

Accreditation: The@cess by which an agency or organization evaluates and recognizes a laboratory
as meeting certain préf@etermined qualifications or standards, thereby accrediting the laboratory.

Accuracy: The degree of Agrgement between an observed value and an accepted reference value.
Accuracy includes a combindtion of random error (precision) and systematic error (bias} components

which are due to sampling and analytﬁoper&tions; a data quality indicator. (QAMS)

Analyst: The designated individual who performs the “hands-on” analytical methods and associated
techniques and who is the one respansible for applying required laboratory practices and other pertinent
guality controls to meet the required level of thFIity.

Analytical Uncertainty: A subset of Measurement Uncertainty that includes all laboratory activities
performed as part of the analysis. (TNI)

Assessment: The evaluation process used to measure or establish the performance, effectiveness, and
conformance of an organization and/or its systems to defined £ritkria (to the standards and requirements
of laboratory accreditation). (TNI) e

Audit: A systematic and independent examination of facilitieg,—requipment, personnel, training,
procedures, record-keeping, data validation, data management, and-reporting aspects of a system to
determine whether QA/QC and technical activities are being conducted as planned and whether these
activities will effectively achieve quality objectives. (TNI) L

Batch: Environmental samples that are prepared and/or analyzed together with the same process and
personnel, using the same lot{s) of reagents. A preparation batch is composed of orf€7(1) to twenty (20)
environmental samples of the same quality systems matrix, meeting the above mehtioned criteria and
with a maximum time between the start of processing of the first and last sample in the batch to be
twenty-four (24) hours. An analytical batch is composed of prepared environmental samples-{extracts,
digestates or concentrates) which are analyzed together as a group. An analytical batch include
prepared samples originating from various quality system matrices and can exceed twenty (20) samples.
(TN

Bias: The systematic of persistent distortion of a measurement process, which causes errors in one
direction (i.e., the expected sample measurement is different from the sample’s true value). (TNI)

Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or background value and is sometimes
used to adjust or correct routine analytical results. (ASQC)
NQTE: There are numerous types of blanks including, but not limited to: Method Blanks,
Instrument Blanks, Trip Blanks, Field Blanks, Calibration Blanks, Equipment Blanks, Fitration
Blanks. To ensure that procedures are correctly followed it is important that the type of blank
being discussed is clearly identified in Standard Operating Procedures and similar documents.
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Calibration: A set of operations that establish, under specified conditions, the relationship between
valugs Bf quantities indicated by a measuring instrument or measuring system, or values represented by
a material measure or a reference material, and the corresponding values realized by standards. (TNI)
1) In calNion of support equipment the values realized by standards are established through the
use of reference standards that are traceable to the International System of Units (SI).

2} In calibration ording to methods, the values realized by standards are typically established
through the use @eference Materials that are either purchased by the laboratory with a certificate of
analysis or purity, or prepared by the laboratory using support eguipment that has been calibrated or
verified to meet specifications.

Calibration Curve: The math&matical relationship between the known values, such as concenirations, of
a series of calibration standards and Ni instrument response. {TNI)

Calibration Standard: A substance or réference material used to calibrate an instrument (QAMS)

Certified Reference Material (CRM): A refe?fce material accompanied by a cettificate, having a value,
measurement uncertainty, and stated metrofogical traceability chain to a national metrology institute.
{TNI)

Chain of Custody (COC) Form: Record that documgts the possession of the samples from the time of
collection to receipt in the laboratory. This record generally includes: the number and types of containers;
the mode of collection; the collector; time of collection; prese -@a and requested analyses. (TNI)
Compromised Samples: Those samples which are improperly sampled, insufficiently documented
(chain of custody and other sample records andfor labels), impropefly preserved, collected in improper
containers, or exceeding holding times when delivered to a labdratory. Under normal conditions,
compromised samples are not analyzed. If emergency situation require analysis, the results must be
appropriately qualified.

Confidential Business Information (CBI): Information that an organization designates as having the
potential of providing a competitor with inappropriate insight into its management, opEfation or products.
TNI and its representatives agree to safeguarding identified CBI and to maintain all infermation identified
as such in full confidentiality.

Confirmation: Verification of the identity of a component through the use of an approach witiDdifferent
scientific principle from the original method. These may include, but are not limited to Second Column
Confirmation; Alternate wavelength; Derivatization; Mass spectral interpretation; Alternative detectors or
Additional Cleanup procedures. (TNI)

Conformance: An affirmative indication or judgment that a product or service has met the requirements
of the relevant specifications, contract, or regulation; also the state of meeting the regquirements.
(ANSI/ASQC E4-1994)

Control Limit: Also referred to as Acceptance Limits or Acceptance Criteria.  Control Limits are a
process specification that measures the point at which a process is considered no ionger acceptable.
The specification is typically delineated in RPD or % Recovery.

Correction: Actions necessary to correct or repair analysis specific non-conformances. The acceptance
criteria for method specific QC and protocols as well as the associated corrective actions. The analyst
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will most frequently be the one to identify the need for this action as a result of calibration checks and QC
samplefanalysis. No significant action is taken to change behavior, process or procedure.

Corrective Action: The action taken to eliminate the causes of an existing nonconformity, defect or
other undesiw situation in order to prevent recurrence. (ISO 8402)

Data Audit; A qualitative and gquantitative evaluation of the documentation and procedures associated
with environmental nieasurements to verify that the resulting data re of acceptable quality (i.e., that they
meet specified acceptance criteria). ‘

Data Reduction: The process of transforming the number of data items by arithmetic or statistical
calculations, standard curves/ arjd concentration factors, and collation into a more useable form. (TNF)

Deficiency: An unauthorized deviation from acceptable procedures or practices, or a defect in an item.
(ASQC)

Demonstration of Capability: A procedure fo establish the ability of the analyst to generate analytical
results of acceptable accuracy and precision.T’NI)

Detection Limit: SEE LOD

Document Control: The act of ensuring that dOCumEAS (and revisions thereto) are proposed, reviewed
for accuracy, approved for release by authorized personnel, distributed properly, and controlled to ensure
use of the correct version at the location where the prescribed@ivity if performed. (ASQQC)

Duplicate Analyses: The analyses or measurements of the variable of interest performed identically on
two subsamples of the same sample. The results from duplicate analyses are used to evaluate analytical
or measurement pregision but not the precision of sampling, prech,vation or storage internal to the
laboratory. (EPA-QAD)

Equipment Blank: Sample of analyte-free media which has been used Eg_rinse common sampling
equipment to check effectiveness of decontamination procedures.

External Standard Calibration: Calibrations for methods that do not utilize in&nal standards to
compensate for changes in instrument conditions.

Field Blank: Blank prepared in the field by filing a clean container with pure de—ionizedDater and
appropriate preservative, if any, for the specific sampling activity being undertaken (EPA OSWER)

Field of Accreditation: Those matrix, technology/methad, and analyte combinations for which the
accreditation body offers accreditation.

Holding Times: The maximum time that samples may be held prior to analyses and still be considered
valid or not compromised. (40 CFR Part 136)

Internal Standard: A known amount of standard added to a test portion of a sample as a reference for
evaluating and controlling the precision and bias of the applied analytical test method. (TNI)

Internal Standard Calibration: Calibrations for meathods that utilize intemal standards to compensate for
changes in instrument conditions.
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Instrument Blank: A clean sample (e.g., distilled water) processed through the instrumental steps of the
mea@ment process; used to determine instrument contamination. (EPA-QAD)

specified de of confidence that the amount is greater than zero using a specific instrument. The 1DL
is associated with the instrumental portion of a specific method only, and sample preparation steps are
not considered in its derivation. The IDL is a statistical estimation at a specified confidence interval of the
concentration at whigh the relative uncertainty is + 100%. The IDL represents a range where gualitative
detection occurs on aspecific instrument. Quantitative results are not produced in this range.

Instrument ?etection Limit (IDL): The minimum amount of a substance that can be measured with a

Laboratory Control Sampl¢ (However named, such as laboratory fortified blank, spiked blank, or
QC check sample): A sarpte matrix, free from the analytes of interest, spiked with verified known
amounts of analytes or a material containing known and verified amounts of analytes, taken through all
preparation and analysis steps of t rocedure unless otherwise noted in a reference method. It is
generally used to establish intra-laboratory or analyst specific precision and bias or fo assess the
performance of all or a portion of the measurement system.

An LCS shall be prepared at a minimum of ‘II;r batch of 20 or less samples per matrix type per sample
extraction or preparation method except for analytes for which spiking solutions are not available such as
total suspended solids, total dissolved solids, tofdl volatile solids, total solids, pH, color, odor,
temperature, dissolved oxygen or furbidity. The results™»f these samples shall be used to determine batch
acceptance.

Least Squares Regression (1°* Order Curve): The Ierquares regression is a mathematical
calculation of a straight line over two axes. The y axis represents the instrument response (or Response
ratio) of a standard or sample and the x axis represents the concentrai-isn. The regression calculation will
generate a correlation coefficient (r) that is a measure of the "goodnegs. of fit" of the regression line to the
data. A value of 1.00 indicates a perfect fit. In order to be used for quantitative purposes, r must be
greater than or equal to 0.99 for organics and 0.985 for inorganics. i__

Limit(s) of Detection {LOD) [a.k.a., Methcd Detection Limit (MDL)]: A laboratory's estimate of the
minimum amount of an analyte in a given matrix that an analytical process can reliably detect in their
facility. (TNI)

LOD Verification [a.k.a., MBDL Verification]: A processed QC sample in the matrix of integest, spiked
with the analyte at no more than 3X the LOD for single analyte tests and 4X the LOD for multjple analyte
tests and processed through the entire analytical procedure.

Limit(s} of Quantitation (LOQ) [a.k.a., Reporting Limit]: The minimum levels, concenirations, or
guantities of a target variable (e.qg., target analyte) that can be reported with a specified degree of
confidence. (TNI)

{QS) Matrix: The compenent or substrate that contains the analyte of interest. For purposes of batch
and QC requirement determinations, the following matrix distinctions shall be used:

Agqueous:  Any aqueous sample excluded from the definition of Drinking Water or

Saline/Estuarine-Includes surface water, groundwaters effluents, and TCLP or other extracts.

Drinking Water: Any aqueous sample that has been designated as a potable or potential potable
water source.
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Saline/Estuarine: Any agueous sample from an ocean or estuary, or other salt water source such
as the Great Salt Lake.

NonMeous Liquid: Any organic liquid with <15% settleable solids.

Biological Tissue: Any sample of a biological origin such as fish tissue, shellfish, or plant
material. Su@samples shall be grouped according to origin.

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

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

Air & Emissions: Whole ganapor samples including those contained in flexible or rigid wall
containers and the extracted concentrated analytes of interest from a gas or vapor that are
collected with a sorbant tube, impingé‘i’éoiution, filter, or other device. (TNI}

Matrix Spike (spiked sample or fortified sample): A sample prepared, taken through all sample
preparation and analytical steps of the procedure u&ss otherwise noted in a referenced method, by
adding a known amount of target analyte to a specifiettamount of sample for which an independent test
result of target analyte concentration is available. Matrix spikes are used, for example, to determine the
effect of the matrix on a method's recovery efficiency. O

Matrix Spike Duplicate (spiked sample or fortified sample dug:cate): A replicate matrix spike
prepared and analyzed fo obtain a measure of the precision of the recovery for each analyte.

Method Blank: A sample of a matrix similar to the bafch of associated samples (when available) that is
free from the analytes of interest and is processed simultaneously with and urder the same conditions as
samples through all steps of the analytical procedures, and in which no target analytes or interferences
are present at concentrations that impact the analytical results for sample analyses

Method Detection Limit: The minimum concentration of a substance (an analyte) that can be measured
and reported with 99% confidence that the analyte concentration is greater than zero and is gsfermined
from analysis of a sample in a given matrix containing the analyte. (40 CFR Part 136, AppendpcB)

Negative Control: Measures taken to ensure that a test, its components, or the environment do not
cause undesired effects, or produce incorrect test results.

Non-conformance: An indication, judgment, or state of not having met the requirements of the relevant
specifications, contract, or regulation.

Performance Audit: The routine comparison of independently cbtained qualitative and quantitative
measurement system data with routinely obtained data in order to evaluate the proficiency of an analyst
or laboratory.

Positive Control: Measures taken to ensure that a test and/or its components are working properly and
producing correct or expected results from positive test subjects.
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und milar conditions, conform to themselves; a data qguality indicator. Precision is usually expressed
as stdhdard deviation, variance or range, in either absolute or relative terms. (TNI)

Preservation: Any conditions under which a sample must be kept in order to maintain chemical and/or
biological int%‘g&iiy prior to analysis. (TNI)

Pre%j;n: The degree to which a set of observations or measurements of the same property, obtained

Proficiency Testing: A means of evaluating a laboratory’s performance under controlled conditions
relative to a given s@f criteria through analysis of unknown samples provided by an external source.
{TNI)

Proficiency Testing Progrdm} The aggregate of providing rigorously controlled and standardized
environmental samples to a [&boratory for analysis, reporting of resuits, statistical evaluaticn of the results
and the collective demographics and results summary of all participating laboratories. (TNI)

Proficiency Test Sample (PT): A smm, the composition of which is unknown to the laboratory and is
provided {o test whether the laboratory can produce analytical results within specified acceptance criteria.
(TNI)

Quality Assurance: An integrated system of management activities involving planning, implementation,
assessment, ; reporting and quality improvement to ?ure that a process, item, or service is of the type
of quality needed and expected by the client. (TNI)

Quality Assurance [Project] Plan (QAPP): A formal doc t describing the detailed quality control
procedures by which the quality requirements defined for th ta and decisions pertaining to a specific
project are to be achieved. (EAP-QAD)

Quality Control: The overall system of technical activities that measimes the attributes and performance
of a process, item, or service against defined standards to verify that they meet the stated reguirements
established by the customer; operational techniques and activities that are used to fulfill requirements for
quality; also the system of activiies and checks used to ensure that asurement systems are
maintained within prescribed limits, providing protection against “out of control” conditions and ensuring
that the results are of acceptable quality. (TNI)

Quality Control Sample: A sample used to assess the performance of afl or a portion of the
measurement system. One of any number of samples, such as Certified Reference Materials~na quality
system matrix fortified by spiking, or actual samples fortified by spiking, intended to demonsgrat
measurement system or activity is in control. (TNI)

Quality Manual: A document stating the management policies, objectives, principles, organizational
structure and authority, responsibilities, accountability, and implementation of an agency, organization, or
laboratory, to ensure the quality of its product and the utility of its product to its users. (TNI)

Quality System: A structured and documented management system describing the policies, cbjectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
organization for ensuring quality in its work processes, products (items), and services. The quality system
provides the framework for planning, implementing, and assessing work performed by the organization
and for carrying out required QA and QC activities. (TNI)

Quantitation Limits: SEE LOQ
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Raw Data: The documentation generated during sampling and analysis. This documentation includes,
but i%ﬁt limited to, field notes, electronic data, magnetic tapes, untabulated sample results, QC sample
results, print outs of chromatograms, instrurment outputs, and handwritten records. (TNI)

Record RetNon: The systematic collection, indexing and storing of documented information under
secure conditioris.

Reference Material: Material or substance one or more properties of which are sufficiently
homogeneous and established to be used for the calibration of an apparatus, the assessment of a
measurement method, or for assigning values to materials. {(TNI)

Reference Standard: Standard used for the calibration of working measurement standards in a given
organization or a given location. (TNI)

Sampling: Activity related fo obtainm representative sample of the object of conformity assessment,
according to a procedure.

Second Order Polynomial Curve (Quadrat;g; The 2™ order curves are a mathematical calculation of a
slightly curved line over two axis. The y axis represents the instrument response (or Response ratio) of a
standard or sample and the x axis represents the corSentration. The 2™ order regression will generate a

coefficient of determination (COD or %) that is a sure of the "goodness of fit" of the quadratic
curvature the data. A value of 1.00 indicates a perfect fit. In order to be used for quantitative purposes, r*
must be greater than or equal to 0.99. O

Selectivity: The ability to analyze, distinguish, and determine a specific analyte or parameter from
another component that may be a potential interferent or that may bghave similarly to the target analyte
or parameter within the measurement system. (TN

Sensitivity: The capability of a method or instrument to discriminate betwean measurement responses
representing different levels (e.g., concentrations) of a variable of interest. (Tﬁ_l;

Spike: A known mass of target analyte added to a blank, sample or sub~sample;Ejsed to determine

recovery efficiency or for other quality control purposes.

and established within the consensus principles of standard setting and meets the approval reguirements
of standard adoption organizations procedures and policies. (TNI)

Standard: The document describing the elements of laboratory accreditation that has beezgveloped

Standard Operating Procedures (SOPs): A written document which details the method for an operation,
analysis, or action, with thoroughly prescribed techniques and steps. SOPs are officially approved as the
methods for performing certain routine or repetitive tasks. (TNI)

Storage Blank: A blank matrix stored with field samples of a similar matrix (volatiles only) that measures
storage contribution to any source of contamination.

Surrogate: A substance with properties that mimic the analyte of interest. It is unlikely to be found in
environment samples and is added to them for quality control purposes.

Surrogate compounds must be added to all samples, standards, and method bianks, for all organic
chromatography methods except when the matrix precludes its use or when a surrogate is not available,
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Poor. surrogate recovery may indicate a problem with sample composition and shall be reported to the
clienWose sample produced poor recovery. (QAMS)

of the facilifi equipment, personnel, tfraining, procedures, record keeping, data validation, data

Systems Audit falso Technical Systems Audit): A thorough, systematic, qualitative on-site assessment
management, and reporting aspects of a total measurement system. (EPA-QAD)

Technical Manager@ member of the staff of an envircnmental laboratory who exercises actual day-to-
day supervision of lalioratory operations for the appropriate fields of accreditation and reporting of resulis
Technology: A specific arrdngement of analytical instruments, detection systems, andfor preparation
technigues.

Traceability: The ability to trace theYistory, application, or location of an entity by means of recorded
identifications. In a calibration sense *raceability relates measuring equipment to national or international
standards, primary standards, basic physical constants or properties, or reference materials. In a data
collection sense, it relates calculations and data generated throughout the project back to the
requirements for the quality of the project. (Thl)

Trip Blank: A blank matrix placed in a sealed contaifigr at the laboratory that is shipped, held unopened
in the field, and returned to the laboratory in the ship container with the field samples.

Uncertainty: A parameter associated with the result of a m?@ement that characterizes the dispersion

of the value that could reasonably be attributed fo the measu alue.
Acronyms: L

CAR — Corrective Action Report

CCV — Continuing Calibration Verification L
CF — Calibration Factor

CFR — Code of Federal Regulations

COC — Chain of Custody E
DOC — Demonstration of Capability

DQO — Data Quality Objectives

DUP - Duplicate

EHS — Environment, Health and Safety D
EPA — Environmental Protection Agency

GC - Gas Chromatography

GC/MS - Gas Chromatography/Mass Spectrometry

HPLC - High Performance Liquid Chromatography

ICP - Inductively Coupled Plasma Atomic Emission Spectroscopy
ICP/MS — ICP/Mass Spectrometry

ICV — Initial Calibration Verification

IDL — Instrument Detection Limit

IH — Industrial Hygiene

IS — Internal Standard

LCS — Laboratory Control Sample

LCSD — Laboratory Control Sample Duplicate

LIMS — Laboratory Information Management System

LCD — Limit of Detection

LOQ — Limit of Quantitation
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MDL, — Method Detection Limit

MDW— MDL Check Standard

MDLV— MDL Verification Check Standard

MRL — Method Reporting Limit Check Standard
MS — MatrixNe

MSD — Matrix Shike Duplicate

MSDS - Material Safety Data Sheet

NELAP - Naticnal Er@onmentel Laboratory Accreditation Program
PT — Performance Testing

TNI —The NELAC Institute

QAM — Quality Assurance Manug

QA/QC — Quality Assurance feliality Control
QAPP — Quality Assurance Project Plan

RF — Response Factor

RPD - Relative Percent Difference

RSD - Relative Standard Deviation

SD - Standard Deviation T
SOP - Standard Operating Procedure

TAT — Turn-Around-Time

VOA — Volatiles R
VOC — Volatile Organic Compound
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Laboratory Certifications, Accreditations, Validations

TestAmerica Dayton maintains accreditations, certifications, and approvals with numerous state
and nationaj eptities. Programs vary but may include on-site audits, reciprocal agreements with
another entitys performance testing evaluations, review of the QA Manual, Standard Operating
Procedures, Method Detection Limits, training records, etc. At the time of this QA Manual
revision, the Iabora@y has accreditation/certification/licensing with the following organizations:

CTHELEATER Y

BGHMENTAL TESTING N

TestAmerica Dayion

Program Authority Identification Expiration Date
NELAC |Pennsylvania |G8-0D577 - : 12431812
State Program Hndiana [C-CH-10 CH2N3
State Program Kentutky-UST £008 B/B/13
State Frogram 1Wlichigan CIHE31 CHE283
State Program’ Ohio-VAP et D018 7115012
Slate Program = “10hio (Bacleria) DT (OH-G0016 10118114
State Program [Ohio { Metals) DT {H-000 18 71114
{State Program Ohlo {\Wet Chem) DT [OH00§10 )/ R
Stale Program JChio (Organics) DT |CH-0000 12113

The certificates and parameter lists (which may differ} are available, upon request, from
a laboratory representative.
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