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1 INTRODUCTION

ACZ Laboratories, Inc. is an environmental testing laboratory that provides data to clients primarily for regulatory
purposes. Samples are analyzed for compliance with federa programs including the Resource Conservation
Recovery Act (RCRA), Safe Drinking Water Act (SDWA), and Clean Water Act (CWA). Environmental
compliance and management decisions are based on the analytical data provided, which are critical to the
expenditure of large amounts of money; are important to public health safety; are important in evaluating,
monitoring, and protecting the environment; and are often essentia in litigation. To this effect, analytical data
must always be technically sound, accurate, and legally defensible or it is useless to the end user.

An effective Quality Assurance and Quality Control program is the cornerstone of the generation of reliable
andytical data. ACZ’'s Qudity Assurance Plan (QAP) outlines the quality assurance and quality control
objectives, policies, and procedures determined to be necessary to meet the requirements of the EPA, federa
government entities, state agencies, other regulatory authorities, and our clients. This document provides the
necessary guidelines to ensure all ACZ employees have sufficient knowledge and training to perform their job
responsibilities in a manner that guarantees all data reported to all of our clients is accurate, reliable, technically
sound, legally defensible, and impartial.

For data to be accurate, it must be of known and documented quality. The word “quality” has many different
meanings, but for the purposes of environmental testing activities can be stated simply as “ conformance to
requirements.” Conforming to requirements allows objective measurements to be applied, rather than subjective
opinions, to determine when work is of good quality. Quality control refersto all activities that ensure accuracy
(i.e. good quality) of the data. It requires action(s) to be taken and is typically included as part of the procedure.
Quality assurance provides the records of the results obtained from the required action(s) and refers to the ability
of the laboratory to demonstrate or prove to an outside party that the quality of the datais what the laboratory
states it is. Quality assurance relies heavily on documentation, and to be effective, the documentation must (1)
assure the quality control procedures are being implemented as required (2) assure the reported data reflect the
sample as it was received, meaning sample mix-up was avoided, the sample was properly preserved prior to
analysis, etc. (3) facilitate traceability of an analytical result and (4) be subjected to reasonable precautions to
protect data from loss, damage, theft, and internal or external tampering.

Quality Policy Statement: To maintain an effective QA/QC program, continually improve the quality of our
environmental testing services, and consistently provide clients with technically sound and legally defensible
data, in atimely manner, the management of ACZ recognizes the importance of its commitment to:

Ensuring good professional practice by well-trained and qualified employees with the necessary experience
and skills to carry out their organizational functions and to meet or exceed ACZ's standards for the quality
and reliability of its testing services.

Ensuring the data provided to our clients is of known and documented quality, accurate, and impartial.

Ensuring that all quality assurance and quality control policies and procedures are communicated to and
understood by all employees, and that they are implemented by all employees in their work.

Ensuring that all aspects of the business operations are conducted in a manner that adheres to the NELAC
Standards and all of ACZ’s policies and procedures documented in the QAP, SOPs, emails, memos, etc.

Upholding the spirit and intent of ACZ’s Ethics Program and implementing the requirements of the program.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007

Quality Assurance Plan Version 12
SOPADO018.08.07.12 Page 4 of 96
2 QUALITY SYSTEM OBJECTIVES & COMPONENTS

ACZ's QAP provides a framework that guides all technical staff and administrative personnel. The information
presented is necessary to ensure al employees perform their duties in a manner that allows the company to
achieve its objectives, thereby ensuring the precision, accuracy, completeness, and consistency of the analytical
data reported to our clients. This framework is referred to as the Quality System. The Quality System
encompasses every documented quality assurance (QA) and quality control (QC) policy and procedure and
guides all business functions and laboratory operations by specifying standardized protocols to control both the
short-term and long-term activities that influence the quality and defensibility of our testing services.

The Quality System is designed to be appropriate to the type, range and volume of the environmental testing
undertaken. The Quality System is not a static entity and must function in a manner that allows for continuous
evolution of all aspects of ACZ’s business when improvements have been identified and have been determined to
be necessary or beneficial. ACZ management recognizes that the staff is comprised of people who possess
varied experience and knowledge and can contribute valuable insight and suggestions regarding these
improvements. All employees are encouraged to be involved in this process. The following six (6) key elements
form the foundation of ACZ’s Quality System:

Documents & Records

SOPs

Training

Audits

Corrective Actions

Management Review of the Quality System

2.1 Documents & Records

The entire history of any sample must be readily understood through the associated documentation. To this
extent, aformal and systematic control of documents and records is necessary for accurately reconstructing
all events pertaining to any sample and for guaranteeing the quality and defensibility of the data. All information
relating to the laboratory facilities equipment, analytical test methods, and related |aboratory activities (such as
sample receipt, sample preparation, data verification and data reporting) must be documented, and all records,
including those pertaining to calibration and test equipment, certificates and reports, must be maintained.
Documents and records must be safely stored (protected against fire, theft, loss, deterioration, and vermin),
and must be held secure and in confidence to the client for a minimum of five (5) years. Refer to section 10.0
for details regarding the storage and control of ACZ's documents and records.

2.1.1 Documents

A document is awriting that contains information. All documents are reviewed for accuracy, approved
for release by authorized personnel, and properly distributed. A document control system subsequently
ensures that employees use only the correct and effective version of any form, Standard Operating
Procedure (SOP), or other document, which are maintained through ACZ’'s LabWeb intranet. LabWeb
is a computerized document control system based in HTML that can be accessed from any network
computer within the facility. Documents can be queried by department and then organized in severa
ways by clicking the appropriate header. Click on the title of the document to view it as an Adobe
Acrobat (*.pdf) file. The PDF has a*“read only” qualifier and does not allow changes. Users may view
SOPs but the documents may not be saved to another network drive and may not be printed. Forms
may be viewed and printed but may not be saved to another network drive.
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All documents are categorized by department and are assigned a unique document 1D that is printed
in either the header or footer section. The ID nomenclature starts with either SOP (procedure) or
FRM (form), followed by the 2-Ietter department code, the unique document number, the month and
year of issue, and the revision. The effective date for any SOP or other document is included on the
title page and header section of each subsequent page and indicates the implementation date.

The QA/QC Officer has full responsibility of the Document Control System. Documents can be
changed, overwritten, or saved as a different document only by employees with Domain Administer
computer rights (primarily 1T and QA/QC staff). A new or revised document is reviewed, and
following approval, the document control number is updated and the SOP or form is uploaded to
Labweb. When a new version of an SOP is added to Labweb, the previous version is removed from
the active list, date-stamped and electronicdly archived in a designated location on the network. This
automatic process guarantees that ACZ can retrieve the version that was in effect at any given time.
Controlled forms are not currently archived.

2.1.2 Records

A record is any information or data on a particular subject that is collected and preserved. Records
are produced on a daily basis and contain original, factual information from an activity or study. For
ACZ’s purpose, this information may be recorded by the following means. LIMS database, logbooks,
raw instrument data, worksheets, and notes (or exact copies thereof) that are necessary for the
reconstruction and evaluation of the report of the activity or study. The record management system
provides control of records for data reduction, validation, reporting and storage, and also provides
control of al laboratory notebooks and logbooks. The system must allow for historical reconstruction
of all laboratory activities that produced analytical data, must document the identity of personnel
involved in sample receipt, preparation, calibration or testing, and must facilitate the retrieval of al
working files and archived records for inspection and verification purposes. At a minimum, the
following criteria for records must be met:

1) Instrument logbooks must be kept up-to-date on a daily basis. In general, document all
relevant activities when the event occurs.

2) Dilution factors and observations must be recorded at the time they are made, and notes
regarding the sample(s) or analysis must be identifiable to the specific task.

3) A detailed description of any departure from a documented procedure, and the reason for the
departure, must be provided at the time it is performed.

4) All generated data must be recorded either by an automated data collection system or must be
recorded directly, promptly and legibly in permanent ink (blue or black is preferred).

5) Erroneous entries (hard copy or electronic) cannot be destroyed by methods such as
erasures, overwritten files or markings. Refer to section 16 for ACZ's error correction
protocol.

6) Any change(s) to hard copy records must be clearly initialed and dated by the responsible
staff. Changes to electronic records must also be traceable to the individual who made the
change, and the reason for the change must be provided.

7) Records generated by computers must have hard copy or write-protected backup copies.
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2.2 Standard Operating Procedures

A documented procedure is required for al phases of ACZ'’s business operations, from sample log-in through
sample disposal. A Standard Operating Procedure (SOP) is a written document that details the manner in which
an operation, analysis, or action is performed and thoroughly prescribes the techniques and procedures, which
are the accepted process for performing certain routine or repetitive tasks. Analytical SOPs must be written
with adequate detail to allow someone similarly qualified, other than the anayst(s) who routinely performs the
procedure, to reproduce the procedure used to generate the test result. To the extent possible, administrative
SOPs [non-technical] must include specific requirements pertaining to the process; however, the procedure
itself may be a more genera description so as to lend a degree of necessary flexibility to account for client
reguests and other circumstances, which may be outside of ACZ’s control.

Proposed revisions to any test SOP must be noted on the SOP Revision Form (FRMQAO030). Proper use of
FRMQAQ030 ensures the SOP continues to include al requirements of the procedure. All procedura revisions
must be reviewed and approved by QA/QC prior to implementation. Changes to provide additional clarification,
correct typographical errors, etc. do not need to be approved but need to be noted on the revision form to
ensure the changes are included during the next revision. Analytical SOPs must be reviewed annually using the
SOP Review Form (FRMQAQ035), and Administrative SOPs must be reviewed regularly and revised if
necessary to ensure the information is accurate and reflects current practice. Documenting changes in the
controlled copy of any SOP is not permitted. Refer to section 10.5.1 for additional information on SOPs.

SOPs are proprietary documents and ACZ does not distribute them freely. Any copy sent electronically or
otherwise to an outside party is considered uncontrolled, and the recipient understands that additional changes
can be made without prior notification. The use of uncontrolled copies of SOPs is not permitted on site unless
approved by QA/QC, and such documents will be initialed and dated by QA/QC personnel when issued.

Before a new procedure, application, or instrument can be implemented, an SOP must be developed. Following
QA/QC review, an effective “working draft” will be issued to alow the user(s) to “fine-tune” the document. If
aclient requests a procedure for which there is not a published method or an existing SOP, ACZ will utilize the
process described in the SOP Client Service Palicies and Procedures (SOPAD043). Analytical SOPs are written
in accordance with the NELAC Standards and must include or reference the following items, where applicable:

1) identification of the test method

2) summary, scope & application of the test method, including matrices & components to be analyzed
3) references, including documents provided by instrument / equipment manufacturer

4) sample collection, preservation, & storage

5) equipment & supplies

6) reagents & standards, including storage conditions & shelf-life for each

7) safety

8) interferences

9) complete procedure, including details and acceptance criteria for initial & continuing calibration

10) datareview & assessment, including protocols for handling out-of-control or unacceptable data
11) quality control, including acceptance criteria & corrective action for handling failed quality control
12) calculation equations (dilution factors, RPD, % recovery, etc.) & calibration formulas

13) method detection limit & reporting limit

14) method performance, including Demonstration of Capability and Method Detection Limit procedures
15) pollution prevention & waste management

16) definitions

17) tables, diagrams, flowcharts
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2.3 Training

It is the responsibility of ACZ’s management to ensure the competence of all employees who perform
environmental tests and other specific duties, operate equipment or instrumentation, give opinions and
interpretations, evaluate results, and sign test reports. Additionally, ACZ management is responsible for
formulating the goals and policies with respect to the necessary education, training, and skills of all personnel
and for providing training that is relevant to the company’s present and anticipated tasks.

Employees must possess the appropriate combination of education, experience, and skills to adequately
demonstrate a specific knowledge of their particular functions and to carryout those functions in a manner that
meets or exceeds ACZ'’ s standards and expectations. Additionally, each staff member must demonstrate an
understanding of laboratory operations, test methods, related quality assurance and quality control procedures,
and management of records and documents to the extent necessary to successfully perform their job duties.

All full-time and part-time personnel must complete a formal training process for Safety, Ethics, Quality
Assurance / Quality Control, and Sexual Harassment on the first day of hire and are subsequently responsible
for complying with all requirements that pertain to their organizational functions. For all technicd staff,
training for analytical procedures must be completed prior to independent generation of client data, including
Proficiency Testing samples. In general, any staff member who is undergoing training must be provided with
appropriate supervision. It is the responsibility of each supervisor or manager to ensure personnel within his or
her department is supervised, competent, and is working in accordance with ACZ’'s Quality System.

2.3.1 Sdfety Training

Safety training is scheduled with ACZ’'s Chemical Hygiene Officer and includes viewing a video of
genera laboratory safety, a complete review of ACZ's Chemica Hygiene Plan, and a building tour to
identify the location of Material Safety Data Sheets, emergency showers, eye wash stations, and
emergency exits. Following completion of the training, the employee takes an exam, which alows the
CHO to evauate his’/her understanding of the material covered.

2.3.2  Ethics Training

ACZ is committed to fostering and enforcing an ethically sound work environment that encourages the
conscientious production of accurate, technically sound and legally defensible data. Initial and follow-
up ethicstraining is required for all full-time and part-time employees (permanent or temporary) as
described in ACZ’'s SOP Ethics and Proactive Prevention Program (SOPADO039). Initial training
provides a genera introduction to ACZ's Ethics program, ACZ’s Code of Conduct, Code of Ethics,
and zero-tolerance policy. Each new employee is also introduced to the company’s Ombudsman.
Follow-up training is provided within 30 — 60 days and includes a more in-depth review of
unacceptable practices. The employee is required to read SOPADO39 prior to attending the session.
On an annual basis, areview of SOPADO039 and exercises in making ethica decisions, as well as other
relevant information, are presented to all employees.

2.3.3 QA/QC Training

2.3.3.1 All full-time and part-time employees attend an initia orientation session, which is
based on the most current version of ACZ's Quality Assurance Plan [QAP] and
focuses on the relationship between quality control, quality assurance, environmental
testing, and environmental monitoring.
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2.3.6

2.3.7

2.3.8

2.3.9

2.3.3.2 Follow-up training is completed within 30 — 60 days and includes a more detailed
review and discussion of QA/QC policies and procedures. By this time, employees
are expected to be familiar with their responsibilities and have a general understanding
of ACZ's operations. The employee must read ACZ's QAP and any pertinent
supporting SOPs prior to attending the training, and should prepare questions in
advance, as materia in each document will be reviewed and an opportunity to seek
clarification will be provided. The supervisor must schedule sufficient time for the
employee to read al pertinent documents prior to follow-up training.

2.3.3.3 A performance review will be conducted for a new employee after 90 days from the
hire date. The review is conducted by the supervisor and is based on general work
performance, supervisor observations, and feedback from the QA/QC department.

Sexua Harassment Training

Sexual Harassment training is required for each new employee and includes viewing a video
that demonstrates the identification, reporting, and remediation of harassment issues in the
work place.

Technical personnel must be thoroughly trained in the analytical techniques and operating
principles for al pertinent method procedures. Under no circumstances may any analyst
independently generate or review client data for a test procedure before completing the
required training and receiving the explicit approval of the QA/QC department. Section 5
provides details of ACZ'’s technical training program.

An employee performing only data AREV or SREV functions must be appropriately trained
regarding QC requirements, corrective action(s), and data qualification criteria stated in the
effective version of the test SOP. The trainee must first read the SOP, and then review all
pertinent information with the department supervisor. Items covered during training must be
documented using the appropriate form, and both the supervisor and the trainee must sign the
form. Thereafter, the effective version of the test SOP must always be used for data review.

Continuing training must be documented and at a minimum, the documentation must certify
that the employee has read, understands, and agrees to follow the effective version of a
revised SOP or other in-house document. The department manager is required to meet with
their staff to review the change(s) and to ensure each employee fully understands the
change(s). Training is documented using either FRMQA023 or FRMQAQ30, whichever is
most appropriate.

Training is required for al employees whose activities are affected by any procedural
change(s) to an SOP and is considered to be complete once the department supervisor has
reviewed the change(s) with al staff members and each employee has subsequently initialed
and dated the changed item(s) on the SOP Revision form (FRMQAO030). Alternatively, if the
revisions have been incorporated into a new effective version of the SOP then training is
documented using FRMQA023.

ACZ recognizes the benefit of continuing education and encourages employee participation in
advanced training courses, seminars, and professional organizations and meetings.
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2.4 Audits

The purpose of any audit is to verify performance and compliance to documented Quality Assurance and
Quality Control policies and procedures, and to identify discrepancies when they exist. In the latter case, any
problems must be addressed and resolved in an appropriate manner in order to assure the Quality System is
continuously improved on al levels.

2.4.1 External Audits

Externa audits are conducted to ascertain compliance with rules, regulations, and additional criteria for
certification, and will have a higher degree of formality than internal audits. Where mandatory records
are required, compliance with such will be critically evaluated. The search for any corrective actions
and the correction of problems identified in a previous audit will also be an important activity. The ease
with which important records and information can be retrieved is a criterion for judgment of the
management practices of alaboratory and may dictate the depth of the audit. Individua state agencies,
its NELAC Primary Accrediting Authority, and current and potentia clients typically audit ACZ.

The on-site assessment is generally a two to four day process during which the regulating agency
conducts an entrance interview and tours the facility before performing an in-depth review of
documents, workgroups, reports, electronic datafiles, etc. A critical aspect of the on-site assessment
is review and verification of bench-level documentation and analyst interviews to determine actua
laboratory practices. It is ACZ's policy to dways have QA/QC personnel present during an interview.
If necessary, the President or Production Manager may attend the interview. An exit interview is
conducted upon completion of all on-site assessment activates, during which observations and
findings are reviewed. The agency will submit afina report to ACZ, generally within 30 days,
detailing all pertinent findings and recommendations.

Upon receipt and review of the agency’s report, the QA/QC department will meet with each
department manager to develop a corrective action plan, which must be submitted to the agency by
the date indicated in their report. Each finding is addressed as a major corrective action as described
in section 2.5.2. Employees may not make changes to any laboratory or other practice based on
comments or opinions expressed by the regulating agency during an interview or any other stage of
the on-site assessment. ACZ will revise polices and procedures as necessary upon completion of the
major corrective action process. The audit report and all subsequent corrective actions are thoroughly
documented, and all documentation is retained for at least five (5) years.

2.4.2 Interna Audits

ACZ isresponsible for the quality of its data and must take reasonable efforts to assure itself and all
interested parties of the confidence that can be placed in it. To this extent, internal audits of its
activities must be conducted to verify continued compliance with the Quality System. It is the
responsibility of the QA/QC Officer to plan, direct, and organize internal audits; however, a trained and
gualified individual, independent from the area or system being audited, may be designated by the
QA/QC Officer to conduct an internal audit. The area of activity audited, the audit findings, and
subsequent corrective actions must be documented, and all documentation must be retained for at least
five (5) years.
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Whenever any internal audit finding casts doubt on the effectiveness of the operations or on the
correctness or validity of the test results, timely corrective action must be taken, and the client(s)
must be notified in writing, as soon as the extent of the problem can be determined, if investigations
show that the laboratory results may have been affected.

At aminimum, interna audits are conducted for the following departments. Method audits performed
for all analytical departments listed below encompass both qualitative evaluation of the operational
details of the QA/QC program and quantitative evaluation of the accuracy of data generated by the
laboratory staff. These evaluations do not include the real-time review of laboratory raw data or final
reports for routine quality control sample verification.

= Log-In

= Reporting

= Wet Chemistry Manua

=  Wet Chemistry Instrument (Prep and Analytical)
* |norganic Instrument

» |norganic Metals Prep

»  Soils

» Radiochemistry (Prep and Analytical)

= Organics (Prep and Analytical)

More frequent internal audits may be scheduled depending on the following criteria:

= Number and type of corrective actions filed for a method or activity

= Client complaints

= Continued failure to achieve acceptable results for a Proficiency Testing sample
»  Findings from an externa audit

» Reqguest from management

All findings from internal audits are directed through ACZ’s corrective action system. Each finding is
assigned a corrective action number (similar findings may be combined). A general description of the
processis as follows:

1) Findings and observations are summarized in a memo.
2) The memo is distributed to the department supervisor, Production Manager, and President.
3) The supervisor reviews the memo with their staff and develops a response for each finding.

4) The supervisor informs the QA/QC Officer of al resolutions and expected implementation date(s)
within two (2) weeks from the date indicated in the memo.

Additiondly, an in-depth review will be conducted if there is any evidence of inappropriate actions or
vulnerabilities related to data integrity. This review shall be handled in a confidential manner until a
follow up evaluation, full investigation, or other appropriate actions have been completed and the
issue(s) clarified. Refer to ACZ's SOP Ethics and Proactive Prevention Program (SOPAD039). All
documentation related to the investigation must be maintained for at least five (5) years.
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2.4.3 Electronic Data Audits

Periodicaly ACZ hires a third party auditing firm to perform afull level audit of anaytical data, either
on-site or off-site. The auditing firm provides ACZ management with areport citing the deficiencies
and recommendations. After review of these findings by management, the QA/QC Officer, and the
production supervisor, corrective actions are initiated to ensure that any deficiencies are rectified.

2.4.4 Proficiency Testing [PT] Program

ACZ isrequired to participate in aformal Proficiency Testing Program at the frequency stipulated by
regulating agencies. These “performance audits’ are facilitated through the introduction of blind
samples, purchased from approved vendors. ACZ analyzes PT samples for most accredited parameters
twice in a calendar year, with each study being approximately six (6) months apart. These tests are
analyte, matrix, and technology specific, but are not method specific, and provide useful information
regarding the accuracy of the analytical data being produced. ACZ participates in the Water Supply
(WS) study for SDWA, the Water Pollution (WP) study for CWA, the Soil and Underground Storage
Tank studies for RCRA, and Radiochemistry PT study for Drinking Water.

Following log-in, the PT sample is prepared by the analyst according to the vendor’ s instructions and is
then analyzed in the same manner as client samples as described by the test SOP. NOTE: Anaysts
must record the date of preparation (and time of preparation if the holding timeis < 72 hours) on the
subsample container and on the associated workgroup bench sheet(s). Analysis must be performed as
soon as possible after diluting the concentrate, as indicated in the vendor’ s instruction pamphlet. Metals
analyses must be completed within 48 hours of diluting the concentrate, as indicated in ACZ CAR519.

Data is compiled by the QA/QC department and reported to the vendor no later than the study close date.
The vendor evaluates the data as “ acceptable,” “not acceptable,” or “check for error” by comparing the
reported values to statistically derived acceptance criteria and issues a report within 21 days from the
study close date. Upon receipt of the report, the QA/QC department initiates a major corrective action
for the PT study if any “not acceptable” results were reported. Each production supervisor must
investigate all “not acceptable” results for their department, indicate possible causes and determine the
appropriate corrective action(s) by the designated due date. If necessary, the QA/QC department will
order follow-up samples to confirm the system deficiency has been corrected. Refer to ACZ’s SOP
Proficiency Testing Program (SOPADO11) for additional information.

Strict rules apply regarding the exchange of information for any PT sample:

= ACZ shall not send any PT sample, or a portion of a PT sample for accrediting purposes to
another laboratory for any analysis.

= ACZ shdl not knowingly accept any PT sample or a portion of a PT sample for accrediting
purposes from any other laboratory.

=  Employees of ACZ shall not discuss PT data results with any other person outside of the
laboratory, in particular any person associated with another laboratory.

=  Employees of ACZ shall not attempt to obtain the results or assigned values of any PT sample
from our PT Provider prior to the close of the study.
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2.5 Corrective Action

When any problem, deviation or failure is identified within the Quality System or when any change is made to a
previously documented company-wide protocol, a corrective action must be initiated. Corrective actions are a
fundamental element of ACZ’'s QA/QC Program, as a successful Quality System requires the identification of
deficiencies and depends on the devel opment, implementation, and documentation of effective contingency
plans and resolutions to effectively address the deficiencies.

Problems can ordinarily be classified two ways: 1) undesirable but not critical or 2) critical and requiring
immediate action. To this extent, ACZ utilizes two types of corrective actions: Minor and Magjor. A minor
corrective action pertains to any temporary deviation from a policy or procedure and may be initiated by any
employee in order to resolve an immediate problem that is isolated or may impact only one workgroup or
several related workgroups. Minor corrective actions do not require QA/QC follow-up. Mgjor corrective
actions address system-wide errors or failures and require the root cause(s) of the error or failure to be
determined and the resolution to be documented and implemented.

2.5.1 Minor Corrective Action

The minor corrective action report (FRMQAO001) allows for complete documentation of any temporary
deviation from the SOP or other protocol. The employee who initiates the corrective action will
complete Section 1 of the report. Documentation must be accurate and must provide a complete
detailed explanation of the situation for future reference  The department supervisor should always be
informed of the need for a minor corrective action and may provide additional information in the
appropriate section. The project manager may also provide additiona information in the appropriate
section if necessary. QA/QC does not need to close a minor corrective action; however, the employee
may review the report with QA/QC personnel and request their signature in the appropriate section.

Complete documentation may be provided either on the workgroup bench sheet or on the data review
checklist in lieu of using FRMQAQOL if the deviation applies to a limited number of workgroups. Use
FRMQAOOL1 if the deviation applies to many workgroups and attach a copy of the completed form to
each workgroup before the workgroup is scanned. If the report is generated after the workgroups
have been scanned, then the workgroup must be retrieved and rescanned with the report include as part
of the data package. In this case, a note is made on the front page of the workgroup package
indicating the reason the workgroup was rescanned (i.e. “CAR attached, WG rescanned”). If
appropriate, a minor corrective action will be addressed in the case narrative of the client report.

2.5.2 Mgjor Corrective Action

It is the responsibility of the QA/QC Officer to notify laboratory management in writing of departures
from the Quality System, and it is the responsibility of the laboratory management to ensure that any
corrective action that arises is discharged within the time frame indicated on the corrective action
report, or additional communication must be provided to the QA/QC Officer (see item 3 below).

A major corrective action is initiated whenever a system failure has been identified or whenever an audit
finding or other circumstance casts doubt on the correctness or validity of the analysis result(s). The
client must be notified in writing if their work is affected. The QA/QC department will work with the
Project Manager to determine if a revised report must be issued to the client. See ACZ’s SOP Client
Service Policies and Procedure (SOPADO43) for details. A major corrective action may also be initiated
when the need for preventive action has been identified (refer to section 2.5.4).
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Only QA/QC department personnel may open and close a major corrective action. When opened, the
corrective action will be assigned a unique tracking number (referred to as the CAR number) to ensure
that ACZ maintains a complete and accessible record of all Quality System deviations or failures, root
cause determinations and subsequent resolutions, and preventive actions. All associated documentation
must be retained for at least five (5) years as described in Section 10.

Other examples of circumstances requiring a major corrective action include, but are not limited to:

Contamination trends as indicated by blanks routinely above acceptable levels
Spikes, surrogates and lab control samples continually outside acceptance limits
Change to the MDL and/or PQL (RL) for a procedure

Client inquiries about data anomalies

“Not Acceptable” Proficiency Testing results

Results of internal or external audits

Discrepancies observed at any stage of data review or reporting

Using expired receivables

Hold times or deadlines routinely missed

Evidence of insufficient or inadequate training

Following initiation, the procedure for a major corrective action proceeds to an investigation by the
assigned individual to determine the root cause of the problem and to identify possible resolutions to
rectify the problem. The action(s) most likely to eliminate the problem and prevent recurrence of the
problem must be selected, documented and implemented, and pertinent staff members must be trained, if
necessary. Changes resulting from the corrective action will be monitored, if necessary, to ensure the
resolution(s) are shown to be effective. A general outline of the procedure is as follows:

1) Initiation: Any employee may initiate a corrective action by notifying QA/QC. The department
manager should always be natified first of any problem and then inform QA/QC. If determined
to be necessary, QA/QC personnel will open a corrective action and assign a unique tracking
number.

2) Assignment: QA/QC assigns the corrective action to the person(s) responsible for performing
the “root cause” determination.

3) Investigation and Action: Must be completed within two (2) weeks from the date the corrective
action was initiated. The need for an extension must be communicated to the QA/QC department.

a Theassigned individual(s) perform a*root cause” determination to identify the suspected
cause(s) of the problem.

b. A resolution to correct the problem and prevent its reoccurrence must be determined, and the
estimated date by which the resolution will be completed and implemented must be indicated
in the appropriate section of the form. Resolution may be done solely by the person(s) who
investigated the root cause or it may require input from one or more additional departments.
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4) Project Manager Review: |f necessary, the PM will determine whether affected data will be

5)

6)

7)

8)

9)

accepted or rejected, contact the client, and reissue a revised report if necessary. Project
Manager review may not be required for every major corrective action.

Conduct additional training if necessary. Training must be documented using the appropriate form
and must include a description provided by the person who conducts the training. All trainees are
required to sign and date the form to acknowledge he/she has received training, understands the
change(s) and agrees to adhere to any change(s) in a policy or procedure.

Revise SOP(s). Proposed revisions must be documented on the SOP Revision form (FRMQAQ030)
and approved by QA/QC before trained personnel initial / date and implement the changes. Use
FRMQAOQ23 if the changes are incorporated into the SOP and a new effective version is issued.

Submit al supporting documentation to QA/QC to be attached to the hard copy of the report.

QA/QC reviews the corrective action. If satisfactory, the corrective action is closed and the
implementation date is documented in the space provided.

If necessary, QA/QC conducts follow-up within two (2) weeks from the implementation date. If
the corrective action is determined to be ineffective, then a new major corrective action will be
initiated and the process repeated.

2.5.3 Technica Corrective Actions

Technical corrective actions apply to departures or deviations from the quality control parameters stated
inindividual test SOPs. Each test SOP must include al required quality control that applies to the
procedure (as stipulated by the method and other regulatory agencies) as well as the performance
frequency, acceptance criteria and corrective action for handling failed quality control measurements.
Each SOP must describe the procedures to be followed for reviewing and assessing data, including
corrective action for handling out-of-control or unacceptable data. The required protocol for technical
corrective actions is summarized below. ACZ'’s protocols are included within the [ ].

1)

2)

3)

4)

identify the individual responsible for assessing each nonconformance and initiating or
recommending corrective action [analyst who performs AREV]

define how the analyst must treat data if associated quality control measurements are unacceptable
[section 12 of SOP]

specify how non-conformance and subsequent corrective actions are to be documented
[data review checklist]

specify how management reviews the corrective actions [reviewed during SREV]

To the extent possible, samples shall be reported only if al quality control measures are acceptable. |If
aquality control measure is found to be out of control then the corrective action described in the SOP
must be performed. Alternatively, report data with the appropriate qualifier if reprocessing and
reanalysisis not possible. The qualifier must be assigned to any sample(s) associated with the failed

qual

ity control measure. A current list of all extended qualifiersis available in the LIMS database and

may be accessed by all employees.
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2.6

2.5.4 Preventive Action

Preventive action is a pro-active process to identify opportunities for improvement rather than reacting
to the identification of problems or complaints. Needed improvements and potential source(s) of any
nonconformance, either technical or concerning the Quality System, must be identified and addressed.

Examples of preventive action include but are not limited to: maintaining a cross-trained staff;
maintaining a supply of spare consumable parts;, monitoring the performance of support equipment;
performing routine maintenance on instruments; maintaining an adequate supply of standards/reagents,
ordering supplies before running out; completing log-in review in atimely manner; ensuring ACZ can
perform work before samples are accepted; correcting quotes before samples are logged in; and
analyzing samples by the appropriate method.

Management Review of the Quality System

At least once per calendar year, ACZ’s management conducts a review of its Quality System and all activities
related to its environmental testing services to ensure their continuing suitability and effectiveness, and to
introduce necessary changes or improvements. At a minimum, the review must take the following into
account:

Status, review, and discussion of major corrective actions
Results of recent PT studies and corrective actions initiated / completed
Review of recent external audits

Review of internal audits

Presentation of ideas to improve efficiency and productivity
Presentation of ideas to improve service and data quality
Status of state certifications

Feedback from clients

Feedback from employees

Ethics Program

Ombudsman

Changes in the volume and type of work undertaken

Other pertinent issues

2.6.1 Department Reports

Each department manager completes a Department Report (FRMQA041) prior to the Management
Review meeting. Each item on the report is to be evaluated as it pertains to the individual department.
FRMQAO041 is provided in Appendix D.

2.6.2 Management Review Report

The completed department reports are submitted to ACZ’s President by the specified due date, and the
information from each report is reviewed and compiled to complete the Management Review Report
(FRMQAO042). A copy of the completed report is issued to each manager in advance of the
Management Review meeting. At a date/ time specified by the President, all managers meet as a
group to discuss the report. Other formats may be utilized at the President’s discretion. All reviews
will be appropriately documented and all documentation retained for at least five (5) years as described
in section 10 (Control & Storage of Records & Documents). FRMQAQ42 is provided in Appendix D.
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3 ETHICAL AND LEGAL RESPONSBILITY

All ACZ employees have an ethical and legal responsibility to produce data that is accurate, reliable, and legally
defensible. ACZ’s proactive program for the prevention and detection of improper, unethical or illegal actions
includes the implementation in 2002 of an Ombudsman who acts as a neutral party and serves as a confidential
liaison between ACZ employees and upper management regarding questions, problems, complaints, suggestions,
or ethicd dilemmas.

All employees are educated with regards to ACZ’s Code of Conduct and Code of Ethics as well as ACZ’s zero-
tolerance policy, which is strictly enforced. Additionally, employees are informed about the processes in place
to ensure employees are free from any undue internal or external commercial, financia or other pressures that
may adversely effect the quality of an employee’s work, endanger the trust in the independence of ACZ's
judgment, or compromise the integrity of ACZ’s environmental testing activities. A more detailed description
of all aspects of the ethics program is provided in ACZ’'s SOP Ethics and Proactive Prevention Program
(SOPADO039).

ACZ will not tolerate any unethical or improper activities or behavior. Violation of company policies may lead
to repercussions ranging from a severe reprimand to termination, and possible criminal prosecution if
warranted by the situation. ACZ has access to many resources that may be utilized at any time to help clarify
any situation determined to be a“gray area.” Employees are strongly encouraged to seek further guidance
from a supervisor, ACZ’s Ombudsman, President or QA/QC staff whenever doubt is raised. Activities that
will not be tolerated include, but are not limited to:

Misrepresentation of a procedure or documentation — Intentionally performing a job duty in a manner that
does not comply with a documented procedure, including but not limited to a test SOP or method used for
sample analysis; providing inaccurate and misleading documentation associated with a data package or failing
to provide the necessary documentation as part of a data package.

Falsifying Records — Providing false information on personal credentials, resumes or educational transcripts,
logbooks, raw data and client reports, or creating data without performing the procedure (also known as dry
labbing).

Improper peak integration — Intentionally performing improper integration of data chromatograms so
quality control samples meet acceptance criteria. Thisis also known as peak shaving or peak enhancing.

Improper clock setting — Readjusting the computer clock so that it appears samples were analyzed within
hold times.

Improper representation of Quality Control samples — Failing to treat batch quality control samplesin the
same manner as client samples (including Proficiency Testing samples) or misrepresenting any type of quality
control sample associated with the preparation batch and/or analytical batch.

Improper calibration — Intentionally performing improper manipulation of calibration data or forging tune data
so that it meets acceptance criteria.

File Substitution — Replacing invalid data with valid data from a different time so the analysis appears to be
successful.
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4 PERSONNEL AND RESPONSIBILITIES

Due to the nature of regulatory oversight and the increasing demands of the environmental lab industry, QA/QC
issues permeate al aspects of our business, the largest and most critical of which are operations (production). On
adaily basis, QA/QC and Production must efficiently function together to consistently provide our clients with
technically sound and legally defensible data and to ensure the Quality System remains an integral part of all areas
within ACZ. The President must rely on regular input and feedback from ACZ’s QA/QC Officer and Production
Manager, and to this effect, upper management is defined as ACZ’ s President, QA/QC Officer and Production
Manager. It isthe responsibility of upper management to document company policies, objectives, systems,
programs, procedures, and instructions to the extent necessary to assure the quality and defensibility of all data.

ACZ is organized such that the President also works directly with and relies on input and feedback from the
Senior Project Manager, Business Development Manager, Production Supervisors, Document Control Supervisor,
IT Manager, Chief Financial Officer, and Chemical Hygiene Officer. These individuals are responsible for
managing both the day-to-day operations and long-term goals within their respective areas. It is the responsibility
of all managers to ensure that all documented ACZ policies and procedures, including those in the QAP and
associated SOPs, are communicated to, understood by, made available to, and implemented by ACZ personnel.

Figure 4-1. Employee Organizational Chart
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4.1 President/CEO

The President is ultimately responsible for al anaytical and operationa activities of the laboratory and must ensure
that 1) the laboratory carries out al environmental activities in such away as to meet the requirements of the
NELAC Standards and 2) the laboratory satisfies the needs of the client and the regulatory authorities. Genera
duties involve budgeting for all departments, making decisions on capita equipment and automation; developing
company policies and benefits, addressing personnel issues such as hiring, firing, and promotions; and working with
clients on various matters. Day-to-day responsibilities include providing direction to all laboratory departments
including laboratory operations, accounting, marketing, QA/QC, and client services. Additional responsbilities are
asfollows:

Work directly with ACZ’s Ombudsman to provide and maintain a mechanism for confidential reporting of
ethical/data integrity issues as well as issues that may directly affect current ACZ policies.

Define the minimal level of qualification, experience, and skills necessary for al laboratory positions.

Provide the QA/QC Officer with defined responsibility and authority for ensuring the successful
development, implementation, and management of ACZ’s Quality System.

Provide the Production Manager with defined responsibility and authority for ensuring the technical
operations and provision of resources needed to maintain the required quality of laboratory operations.

Provide adequate supervision of environmental staff by persons familiar with methods and procedures,
purpose of each test, and assessment of the test results.

Ensure all technica staff has demonstrated capability in the activities for which they are responsible and
ensure that the training of each member of the technical staff is kept up-to-date.

Ensure the QA/QC Officer has access to the highest level of management at which decisions are made on
laboratory policy or resources.

Provide manageria staff the authority and resources needed to discharge their duties.
Provide technical personnel the resources needed to discharge their duties.

Specify and document the responsibility, authority, and interrelationship of all personnel who manage,
perform or verify work affecting the quality of calibrations and tests.

Implement appropriate and current guidelines for al lab methods and procedures to ensure data quality and
efficiency of analyses. Ensure all method protocols utilized by ACZ meet the QC requirements as
established by EPA or other governing agency.

Document al policies and procedures related to the analytical and operational activities of the laboratory.

Provide support to technical staff to ensure timely completion of all laboratory work, and develop
contingency plans to ensure workflow progresses as planned.

Meet quarterly (or more often) with the QA/QC Officer and Production Manager.
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4.2 QA/QC Officer

The QA/QC Officer reports directly to the President; however, the QA/QC department is considered a separate
entity from operations in order to assure data is evaluated objectively and assessments are performed without
outside (i.e. managerial) influence. The QA/QC Officer has direct access to the President, and is therefore able to
discuss and/or resolve all concerns, policies, etc. related to quality assurance or quality control. The primary
responsibility of the QA/QC Officer is to develop, implement, and manage al aspects of ACZ’s Quality System,
and he/she may take any action necessary to ensure all ACZ employees adhere to al policies, procedures, and
objectives documented in ACZ’s QAP, SOPs, memorandums, emails, etc. If warranted, the QA/QC Officer has
the authority to halt the performance of a single method or the production of a department, and if necessary, the
operations of the entire laboratory, and will grant permission to resume when satisfied that the issue(s) have been
resolved. Additional responsibilities include but are not limited to those stated in FRMADO60 and the following:

Review and revise ACZ’s QAP and provide training for al employees following approval of a new version.
Provide QA/QC orientation to new employees.
Meet quarterly (or more often) with the President and Production Manager.
Work with department managers to develop and improve training protocols.
Conduct department training sessions as needed to address specific problems and questions.
Arrange for or conduct internal audits; notify management of deficiencies; and track corrective actions.
Organize all external audits; notify management of deficiencies; and assign and track corrective actions.
Review and approve SOPs (may designate responsibilities to QA/QC Coordinator).
Meet at least quarterly with Production Supervisors to provide information, respond to questions, etc.
Manage Proficiency Testing (PT) program (may designate responsihbilities to QA/QC Coordinator).
Coordinate and maintain all regulatory and client certification programs.
Review and validate a determined percentage of all data packages from Log-in to Reporting.
Work with marketing/client service representatives on QA/QC aspects of proposals.
Work with Project Managers and the Production Manager to resolve client feedback regarding data quality.
Review and maintain records and documentation for audits, certifications and all other QA/QC issues.
Schedule electronic data audits with third-party.
Qualifications:

General knowledge of the analytical test methods

Documented training and/or experience in QA/QC procedures
Knowledge of the Quality System as defined under NELAC
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4.3 QA/QC Coordinator

The QA/QC Coordinator reports directly to the QA/QC Officer and assists the QA/QC Officer with the
development, implementation, and management of the Quality System. Primary job responsibilities are as follows:

Review and maintain records/documentation for employee training including DOCs, MDLs, etc.

Provide initial QA/QC orientation to new employees.

Provide follow-up QA/QC training to new employees.

Schedule analyses and compile and report data for Proficiency Testing (PT) program, including DMRQA.

Initiate and track corrective actions related to PT samples and manage all documentation associated with
analyses.

Review and approve SOPs.
Conduct internal audits, notify management of deficiencies; and track corrective actions.
Conduct department training sessions as needed to address specific problems and questions.
Update control chart-generated QC limits in the LIMS database as needed.
Quadlifications:

General knowledge of the analytical test methods

Documented training and/or experience in QA/QC procedures
Knowledge of the Quality System as defined under NELAC
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4.4 Production Manager

The Production Manager reports directly to the President. Genera duties involve working with anaytical
department supervisors on a daily basis to prioritize client projects and QA/QC deadlines and to track sample
analyses in order to maintain acceptable turn-around-times for project completion. The Production Manager
also addresses personnel, instrumentation, and reagent/supply issues that may affect the completion of the
scheduled work and works directly with the QA/QC department to ensure al Quality System regquirements
pertaining to production are successfully completed in atimely manner. Additiona responsibilities are
described in FRMADOGO.

Conduct weekly meeting with Production Supervisors to discuss current and upcoming workload,
scheduling, priority projects, QC requirements, instrument / equipment issues, personnel, etc.

Schedule QA/QC work (MDL studies, DOCs, PT sample analysis, SOP revisions, etc.) with department
supervisors in order to ensure QA/QC requirements are kept up-to-date.

Meet at least quarterly with the President and QA/QC Officer.

Communicate with Project Managers regarding project/instrument status. Notify PMs if problems exist
that may affect the project completion date.

Work with marketing/client service representatives on production aspects of proposals.
Work with Project Managers and the QA/QC Officer to resolve client feedback regarding data quality.

Perform checks of sample status using LIM S database to help the laboratory staff meet all established hold
times and to determine that analyses can proceed as scheduled to meet required turn around times.

Provide hands-on support to analysts when necessary to ensure timely completion of all laboratory work,
and develop contingency plans to ensure workflow progresses as planned.

Work with QA/QC Officer to develop and improve training protocols, conduct department work sessions
to address specific problems and questions.

Qualifications:
General knowledge of the analytical test methods
Minimum four (4) years of |aboratory experience
Minimum two (2) years of supervisory experience

General knowledge of lab-wide systems (including but not limited to log-in and reporting)
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4.5 Production Supervisor

Each Production Supervisor is a full-time employee who reports to the Production Manager and exercises day-
to-day oversight of laboratory operations for their specific area(s) of expertise. Each supervisor must be familiar
with the test methods and related theory and instrumentation, as well as the assessment of results. In addition to
monitoring the standards of performance, validity of all analyses, and quality of all data generated in their
respective department(s), each supervisor is also responsible for ensuring that a new analyst has successfully
completed all training requirements and is adequately prepared to commence work on client samples. Additiona
responsibilities are described in FRMADOG0. If any supervisor is absent for more than 15 consecutive calendar
days then another full-time staff member meeting the required qualifications will be assigned to perform the
supervisor’s duties.

Required Qualifications for a Production Supervisor:

1) Chemicd anadyses (Organics & Metas): BS or BA in chemical, environmental, biological sciences,
physical sciences or engineering, with a minimum of 24 college semester credit hours in chemistry and
at least two (2) years of experience in the environmental analysis of representative inorganic and organic
analytes for the which the laboratory seeks or maintains accreditation. A masters or doctoral degree in
one of the above disciplines may be substituted for one (1) year of experience.

2) Inorganic Chemica analyses (other than Metals): At least an earned associate’ s degree in the chemical,
physical, or environmental sciences, or two (2) years of equivalent and successful college education,
with aminimum of 16 college semester credit hours in chemistry and at least two (2) years of
experience performing such analyses.

3) Radiological andyses: BS or BA in chemistry, physics, or engineering, with at least 24 college semester
credit hours in chemistry and at least two (2) years of experience in the radiological analyses of
environmental samples. A masters or doctoral degree may be substituted for one (1) year of experience.

4.6 Business Devel opment Manager

ACZ’s Business Development Manager reports directly to the President and supervises all Client Service
Representatives, each of who conducts marketing and sales efforts on behalf of ACZ with potential, new and
existing clientele, and develops and maintains long-term relationships with customers by working with Project
Managers when necessary. Additional responsibilities of the Business Development Manager are described in
FRMADO60. ACZ’s Client Service staff is authorized to review al contractua agreements with clients, review
all proposals and develop price quotations for routine and non-routine analytical projects.

4.7 Project Manager (PM)

The Senior Project Manager reports directly to the President and is responsible for overseeing the PM department.
Additiona responsibilities of the Senior PM are described in FRMADO6G0. Each Project Manager serves as the
primary laboratory contact for each ACZ client, handles all client service requests, and investigates and resolves
any problem brought to ACZ'’s attention by the customer. In order to provide consistency, each PM is assighed a
list of clients, and it is the primary responsibility of each PM to ensure all of their client project needs are managed
on a day-to-day basis and met in atimely manner and that all data submitted to the client is of high qudity. All PMs
work directly with the Production Manager and Production Supervisors regarding client data issues (due dates,
hold times, retests, data quality, etc.), with Document Control regarding client reports and with the QA/QC
department regarding data quality questions or concerns.
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4.8 Instrument Operator

Instrument operators report directly to the respective Production Supervisor. The position involves the
analysis of various matrices for trace level contaminants using specialized and technical instrumentation, and
each operator must be capable of performing all job duties in an accurate and proficient manner. Education
will be verified by providing a copy of a college transcript or diploma, which is maintained in the employee's
personne file. Experience is verified by ACZ’s CFO prior to completing the hiring process (verbal or
documented verification provided by each reference listed on a resume or application is acceptable). The
operator must demonstrate understanding of related theory, mathematics, analytical instrumentation and data
interpretation. This work is predominantly intellectual and involves the continuous use of professional and
sound judgment. The employee must meet or exceed all requirements for generation of litigation-quality data
and must also continue to demonstrate increased proficiency regarding the interpretation of the data as well as
the operation and troubleshooting of the assigned instrument(s). These improvements should be attainable
through ongoing efforts in-house as well as through specialized instruction at off-site locations. Prerequisites
regarding education and experience, as well as job responsibilities and performance expectations are described
in FRMADO59. Exceptions pertaining to experience or education will be made on a case-by-case basis.

Qualifications:

BA or BSin Chemistry or related science or a minimum of 3 years of relevant experience in lieu of degree
Prior laboratory experience is preferred but is not required.
Successful completion of training by supervisor or proficient instrument operator

4.8.1 Laboratory Analyst [Technician]

The laboratory technician reports directly to the respective Production Supervisor. The position involves
analysis of various matrices using appropriate anaytical techniques and support equipment as well as
preparation of samples for instrument analyses. Each technician must be capable of performing al job
dutiesin an accurate and proficient manner. Education will be verified by providing a copy of a college
transcript or diploma, which is maintained in the employee’ s personnd file. Experienceis verified by
ACZ's CFO prior to completing the hiring process (verbal or documented verification provided by each
reference listed on aresume or application is acceptable). The technician must demonstrate understanding
of related principles and mathematics, must possess common sense and mechanical skills, and must seek
professiona judgment from the supervisor as necessary. The employee must meet or exceed all
requirements for generation of litigation-quality data as well as sample preparation tasks and routine
analyses, and must also continue to demonstrate continuous improvements. These improvements should be
atainable through ongoing training efforts in-house as well as through training opportunities at off-site
locations. Prerequisites regarding education and experience, as well as job responsibilities and performance
expectations are described in FRMADO58. Exceptions pertaining to experience or education will be made on a
case-by-case basis.

Qualifications:

BA or BSin Chemistry or related science is preferred but is not required
Prior laboratory experience is preferred but is not required
Successful completion of training period by supervisor or proficient technician
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4.9 Information Technology (IT) Manager

The Information Systems Manager reports directly to the President and is responsible for the oversight of the
IT department regarding the installation and maintenance of ACZ’s computer network and al hardware and
software and related equipment deployed on the premise. Additional responsibilities are described in
FRMADO60. The department is also responsible for developing, maintaining, and improving custom written
applications for laboratory automation and efficiency as well as for ACZ’ s Oracle database, Intranet (L abweb),
Internet and electronic diskette deliverables (EDDs).

4.10 Log-In Supervisor

The Log-In Supervisor reports directly to the President and is responsible for the oversight and management of
al department personnel and operations. Primary responsibilities include fulfillment and shipment of bottle
ordersto the client’s destination in a timely manner, receipt of al incoming samples, evaluation of al incoming
samples against ACZ’'s Sample Acceptance Policy, entering samples into the LIMS database, and performing
timely review of al logged samples. Additional responsibilities are described in FRMADOGO.

4.11  Document Control Supervisor

The Document Control Supervisor reports directly to the President and is responsible for the oversight of the
Document Control department. Primary responsibilities include the generation of client reports and EDDs and
the maintenance, organization and control of all hard copy data and records, including workgroup data, client
reports, CCOCs, QA/QC records and documents. Additional responsibilities are described in FRMADOG0.

4.12  Chemica Hygiene Officer

The Chemical Hygiene Officer (CHO) is primarily responsibilities for oversight of ACZ’'s documented Chemical
Hygiene Plan, conducting initial and refresher safety training for all employees, monitoring exposures, and
maintaining records for Material Safety Data Sheets, injury reports, chemical exposure reports, etc. Additional
responsibilities include as working with management to develop and implement policies to improve the
program. The person designated as CHO must have completed at |east one basic laboratory safety course and
has one year's experience performing laboratory work, preferably with responsibility for at least one area of
laboratory safety.

413  Chief Financial Officer

ACZ's Chief Financial Officer (CFO) is primarily responsible for al financial matters including payroll,
accounts receivable, accounts payable and financial statements; monthly and annual balance and profit and loss
statements; and assisting with annual budget preparation. In addition, the CFO maintains and monitors the
security system and electronic time clock, invoices client projects from the database, updates customer
account information, acts as the administrator for 401k/Profit Sharing Plan, maintains and executes the
Employee Benefits Manual and assists in hiring process by posting job openings, scheduling qualified
candidates for interviews, checking references, and ensuring a new employee provides proof of education.

4.14  Purchasing Agent
Primary responsibilities include generating materia requisitions and tracking all subsequent purchase orders;

inspecting al incoming goods; generating PCNs for all incoming standards, reagents, and chemicals; tracking
and maintaining an adequate supply of laboratory consumables.
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5 TECHNICAL TRAINING

Prior to the independent generation or review of data for client samples (including PT samples), al anaysts
must undergo a formal, documented training process. Technical personnel must be thoroughly trained in the
analytical techniques and operating principles and procedures for the methods utilized by ACZ. This process
includes but is not limited to: reading the associated published method, reading al related SOPs, improving
laboratory skills, learning troubleshooting, maintenance, and operating procedures for pertinent equipment and
instruments, and creating workgroups and reviewing data through the LIM S database.

It is the responsibility of the department supervisor to determine that a new analyst is properly trained, has
successfully completed al initial training requirements and is prepared to commence work on client samples.
Under no circumstances may any analyst independently generate client data bef ore receiving the explicit
approval of the QA/QC department.

5.1 The effective version of the test SOP provides the framework for training for all sample preparation
and analysis. The SOP is typically based on published approved methodologies (EPA or other) and
incorporates any necessary activities and protocols not included in the published method(s) as well as
requirements stipulated by other regulatory agencies.

5.2 Training for data AREV or SREV only must be documented as specified in section 2.3.6.

5.3 Each employee must be trained either by the department supervisor or by an analyst within the
department who is proficient in the area of testing and has been designated by the supervisor. Anyone
performing training must meet the following requirements:

1) Documentation of training on the effective version of the test SOP.
2) Documented approval for the analysis.
3) A current IDOC or CDOC.

5.4 Initial training is documented using the Initial Method Training form (FRMQAO004). Once training has
been completed, the trainee and the instructor fill out the form together to ensure all pertinent
information has been addressed and to ensure the trainee comprehends the material and is provided an
opportunity to ask questions or request additional training. The trainee's signature is an attestation that
he/she has read, understands, and agrees to always follow the effective version of the SOP.

5.5 To demonstrate an aptitude for the procedure, the analyst must perform a successful Initial
Demonstration of Capability (IDOC) prior to independent preparation and/or analysis of client samples.
Performance is documented using FRMADOQ23. The datais reviewed initialy by the department
supervisor and the analyst (AREV), and both individuals must initial and date the review checklist.

5.6 SREV for any preparation workgroup is performed by the department supervisor or a qualified anayst,
and SREV for any analytical workgroup is performed by QA/QC.

5.7 Prior to performing an IDOC, a new analyst should be provided sufficient opportunity to practice the
procedure. This confirms the analyst understands the procedure and feels comfortable performing the
procedure independently. Data associated with any practice is not submitted to QA/QC.

5.8 It is not necessary for the first IDOC attempt to pass; however, the supervisor needs to review the
analyst’s techniques if multiple attempts do not pass.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007

Quality Assurance Plan Version 12
SOPADO18.08.07.12 Page 26 of 96
5.9 A thorough review of the raw datais performed as part of initial method training and should include

particular attention to details not presented in LIMS or on the final report, such as generating final
sample concentration from the instrument response provided in the raw data (if applicable) and
verifying correct standard and reagent traceability.

5.10  Where specified by the method or a regulating entity, and as stated in the test SOP, successful
demonstration of performance such as Linear Calibration Range determination (LCR) or Method
Detection Limit (MDL) study must be completed prior to independent analysis of client samples.

511  Allinitid training documentation must be submitted to the QA/QC department as a complete package.
At aminimum, the package must include:

1) Initial Method Training form (FRMQAOQ04), signed by the trainee and instructor (or
department supervisor).

2) 1DOC documentation:

v' Completed and signed certification statement (FRMADO023)
v" Workgroup bench sheet, raw data, and all supporting documentation

3) |If applicable, MDL study for each instrument. Complete FRMADO31 and attach all related
raw data and supporting documentation.

4) If applicable, calibration range study for each instrument. Complete FRMQA029 and attach
all related raw data and supporting documentation.

5.12  Following review of al pertinent training documentation, QA/QC will issue procedure-specific
clearance for the trainee to independently generate and review data for client samples. This permission
is tracked and may be viewed on a designated location on the public network drive.

1) Approval for preparation procedures is granted after the instrument data has been reviewed
and approved.

2) An unapproved analyst who is “shadowing” the trainer (observing, learning the organization of
the lab, reagent room, etc.) may not assisting with the procedure, and the workgroup
documentation must bear only the initials of the trainer, who is fully responsible for the data.

3) If the analyst has completed training for a procedure and generates client data or reviews
client data prior to QA/QC approval, then any workgroup(s) or data review checklist must
also bear the initias of a proficient analyst, with current approval for the method, who
oversees the analyst’s work for the procedure and assumes full responsibility for the data.
The primary analyst must always be aware that he/she is responsible for the workgroup. The
use of another employee’ sinitials without their explicit approval is not permitted.

5.13  The supervisor is responsible for ensuring the training of each analyst is kept up-to-date. Each analyst
must read, understand, and agree to follow the effective version of the SOP and continued proficiency
must be demonstrated and documented annually for each analyst.

5.14  Each production supervisor routinely conducts department meetings to discuss procedures, work
schedules, resources, questions and concerns, problems, QA/QC, etc.
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6 SAMPLE COLLECTION & HOLDING TIMES

Sample collection procedures are well documented by the EPA and other agencies, and ACZ’s clients are
instructed to provide representative samples whenever possible. ACZ supplies its clients with the containers
and other materials necessary to maintain sample integrity (to the extent possible) from the time of collection
through analysis. Although ACZ does not perform sample collection activities, each project manager or client
service representative will assist a client with specific sampling requirements as needed, or when necessary,
will direct a client to other resources. The following sections include general information on sample
containers, preservatives and holding times, which are essential components in maintaining the chemical and
physical properties possessed by the sample at the time of collection.

6.1 Sampling Containers and Preservatives

The EPA outlines the requirements for sample container types, sample volume and preservation. ACZ
inventory includes various sizes of plastic and glass containers that range from pre-sterilized to certified-clean
by the supplier. Amber bottles are used when specified by the method. Glass containers are obtained from
vendors that specialize in the sales of environmental sample containers, and al non-certified bottles are
purchased from reputable lab/industry vendors. Refer to FRMADO045 and FRMADO46 for bottles types and
preservation techniques for specific analyses. Refer also to Appendix A for additional information regarding
EPA requirements container types and preservation.

All sample containers shipped to our clients are new, contain the appropriate preservative(s), and are color-
coded to identify preservation and storage. Out-going containers are packed in clean coolers with a copy of
ACZ’s Sample Acceptance Policy, general directions for sample collection, bottle labels, ice packs, sampling
information, blank chain of custody, return shipping labels, and custody seals. Trip blanks and rinsette water
are included when requested by the client or when mandated by a specific analytical method. After samples
have been collected they are cooled to a temperature > 0 °C and < 6 °C. Samples that require thermal
preservation must be maintained within this temperature range until al analyses have been completed.

6.2 Holding Times

The EPA has conducted lengthy studies of sample degradation versus time to establish a maximum holding
time for each method, and the results of these studies are compiled into holding-time tables to provide
guidelines for litigation purposes. Data for a sample prepared / analyzed outside of the established holding time
are the most difficult to defend in court. Holding times will vary dlightly from regulation to regulation, thus
further emphasizing the need for a client to consult with their Project Manager prior to sample collection. The
holding time begins from the time or date of collection in the field. Appendix A outlines holding times (a hold
time stated in 40CFR supersedes the published method). NOTE: The sampling date for PT samplesis the
preparation date, which must be documented on the workgroup and the container of prepared sample.

If ACZ Laboratories, Inc. receives samples past holding times or near the expiration of the holding time,
sample analysis will proceed unless the client has indicated on the CCOC that an attempt to contact the client
must first be made. Analyses performed outside of holding time will be appropriately qualified on the fina
report. Holding times < 72 hours are calculated based on the hour of the sample date/time. Holding times

> 72 hours are calculated based on the day of the sample date/time.

In general, and unless otherwise noted in the test SOP, sample preparation and analysis must be completed
within the stated holding time. For analyses that extend beyond the intended scope of the method for an
analyte or matrix, the hold time stated in the SOP must be met, or samples must be appropriately qualified.
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7 SAMPLE CUSTODY & SAMPLE HANDLING

Sample custody begins with the receipt of sample containers from the client and continues beyond preparation
and analysis to the proper disposal of primary and secondary sub-samples. Complete and accurate
documentation must be provided at al stages of custody. There are many key elements to sample custody
including laboratory security, chain of custody records, sample storage, internal custody logs, sample tracking
within the laboratory, control of subcontracted work, and sample disposal.

7.1 Laboratory Security

A secure facility is essential to maintaining sample and data integrity and to providing safety to employees and
visitors. ACZ has an electronic security system based on anti-pass back protocols, which controls and limits
access to only authorized personnel. The following steps have been taken to ensure this security:

All entryways are armed and a proximity reader at the east entrance and west shipping entrance
allows access to an employee only after he/she passes their card.

Employees may enter/exit only through the west door at Log-1n and the east door next to the
lunchroom.

During normal business hours, public access into the building can be made at the front entrance
and the west shipping entrance. Both doors are equipped with a buzzer.

The outside doors at the west shipping entrance remain unlocked; however, the doors between the
vestibule area and sample receiving area are equipped with an anti-pass back system.

Building access is limited to specific hours of the employee’s shifts.

All employees are required to use their access cards to enter and exit the building.

If any employee does not have their access card, they must notify ACZ’s CFO as soon as possible
and must sign in and out during the day using the visitor’s register at the front desk. This

ensures a record is maintained of which personnel were in the building at any time.

If employees fail to use their card, the anti-pass back system denies access for that card the next
timeitisused. The employee must report to ACZ's CFO if this occurs.

Visitors must enter and exit through the main entrance and must sign the register at the front desk
upon arrival and before departure.

Lab personnel must escort visitors as long as they remain on the premises.

Emergency Exit doors are to be used only for emergency purposes. If adoor is opened, asiren
alarm will sound.

It is against company security policy to loan or transfer access cards to anyone, including other
ACZ employees. Employees may not alow a non-shift employee to enter the building.

Vendors and delivery services enter the building via the west shipping entrance.
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7.2 Sample Receipt and Log-in

Upon delivery of samplesto ACZ, Log-In personnel evauate the condition of the cooler and custody seals. The
custody seals are then broken to retrieve the Chain of Custody (COC), which must be signed by the sample
custodian to document the transfer of possession of the samplesto ACZ. Once a cooler is opened, the pH of
each sample is checked, if necessary, to verify the method preservation requirements have been met. The pH
check is documented along with cooler temperature, radioactivity screen and other pertinent sample information.

Any problems, such as expired hold times, lack of preservative or improper cooler temperature, are noted and the
Project Manager must contact the client as soon as possible so that a contingency plan can be initiated if
necessary. Samples are logged-in as outlined in the SOP Sample Receipt & Log-In Procedure / Maintenance of
Sample Integrity (SOPADO16) and are delivered to the assigned storage areas. Following log-in, every project is
reviewed by the assigned PM, and upon completion of the review, the client receives an electronic summary,
referred to as the “Login Review Report” that details the project information. This summary allows the client an
opportunity to make changes to the project before samples are analyzed. Refer to ACZ’s SOP Client Service
Policies and Procedures (SOPAD043) for additional information.

7.3 Internal Custody Logs

Some clients may specify additiona custody tracking of the samples once they have been logged in. Internal
custody may require that samples are stored in a manner that ensures limited access. The interna custody log
(FRMQAO015) shall accompany the samples from log-in through completed analysis. The person responsible
for the work signs and dates each entry and/or page in the logbook. When all data from a sample set is
compiled, copies of al logbook entries shall be included in the final report package. For projects requiring
internal custody, ACZ will adhere to the procedure described in the SOP Client Service Policies and
Procedures (SOPAD043).

7.4 Sample Tracking

Sample flow through the laboratory is facilitated by the use of an Oracle-based LIMS database (L aboratory
Information Management System). Every product (requested analysis) logged into the LIMS for a sample has
a specific, pre-determined department path. All products have default paths of at least Login Review and
Reporting. Between these two departments, a product may go through, for example, Soil Prep and Metal
Analysis or Soil Prep, Organic Prep and GC Analysis. At each department step in a product's path, the status
can be updated and viewed at any time. Analytical product statuses are defined below. Additiona information
regarding sample tracking is available in the SOP Client Service Policies and Procedures (SOPAD043).

NEED Prep or Analysis has not been started
WIP Prep or Analysis has been started (Work In Progress)
PREP Sample preparation is complete and sample is ready for anaysis
UPLD Anaytica data has been uploaded into LIMS
AREV Analyst has reviewed and accepted analytical data
SREV Supervisor has reviewed and accepted analytical data
DONE Analysis or task has been completed
REDO Sample requires reanalysis
REDX Sample requires re-digestion/extraction
CANT Sample preparation or analysis cannot be performed
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8 PROCUREMENT, INVENTORY & TRACEABILITY OF SUPPLIES

8.1 Procurement / Inventory

All consumable supplies are purchased from reputable vendors that have been evaluated for service, qudlity,
and price. To the extent possible, materials traceable to national or international standards of measurement are
purchased for use in technical operations. Supplies are purchased using ACZ’s purchase order (PO) and
inventory system database. The Purchasing Agent is not permitted to make a substitution for any material(s)
specifically requested unless the department supervisor approves the substitution. Upon receipt, reagents,
chemicals, standards, and other laboratory consumables are stored in the Chemical & Supply Room, which has
limited access, or are delivered to the laboratory. Refer to ACZ's SOP Purchase, Receipt, and Sorage of
Consumable Materials for Technical Operations (SOPAD037) for additiona information.

8.2 Glassware

ACZ uses only laboratory grade glassware. Prior to use, glassware is cleaned using Alconox® or Chemsolve® (or
other appropriate detergent) and then rinsed with Type | water. Glassware for trace metals is subsequently rinsed
with 50% Nitric Acid and rinse again with Type | water. Glassware for nutrients is subsequently rinsed with 10%
Hydrochloric Acid and then with Type | water. All glassware for organic analyses is washed with Alconox® then
rinsed with de-ionized water and kiln-baked. Glassware for radiochemistry analyses is washed first with
Contrad70® and then with 50% Nitric Acid and is rinsed with Type | water. Clean glassware must be stored in an
enclosed cabinet or other suitable container and/or covered with Parafilm or foil.

8.3 Other Supplies

Routine consumabl es (centrifuge tubes, autosampler tubes, pipette tips, etc.) are purchased through an automatic
system managed by Fisher (RIMS). All other supplies are purchased on an as-needed basis through ACZ's
Purchase Order and inventory system database. Refer to SOPADO037 for additional information.

8.4 Traceability of Standards and Reagents

To provide compl ete traceability, each data package must reference every standard and reagent used for sample
preparation or analysis, including but not limited to acids, bases, preservatives, color reagents, pH indicators,
buffers, instrument reagents. Each PCN and/or SCN must be documented either on the workgroup bench sheet,
data review checklist, or a current standard/reagent form. The open date for all original containersis not tracked in
LIMS; however, good laboratory practice dictates that the open date always be noted on the sample container.

8.4.1 Primary Control Number (PCN)

Upon receipt, all stock chemicals, standards, and reagents are assigned a unique PCN in LIMS for
tracking and traceability purposes. A label with the PCN and the expiration date is affixed to both the
container and the Certificate of Analysis (if applicable). Document Control enters the data for each
PCN using the certified value(s) supplied by the vendor, as indicated on the Certificate of Analysis.
Because the certified value is entered, the final concentrations for prepared standards may vary
dightly from the theoretica value indicated in the test SOP. Non-certified values are not entered and
are not used for quality control purposes. Document Control maintains certificates of Analysis, and a
copy of the PCN report is generated and maintained. If datafor any PCN isto be edited, then
complete documentation must be provided as a mgjor corrective action (FRMQAO00L).

NOTE: Only Document Control and QA/QC personnel are authorized to enter or edit PCN data.
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8.5

8.4.2 Secondary Control Number (SCN)

To ensure complete traceability, a unique SCN must be created when any intermediate or working
standard is prepared from one or more stock solutions, stock chemicals, or intermediate solutions. A
standardized format is used for creating the SCN: atwo-letter code indicates the lab section and is
followed by the prep date and then by a daily sequential number. For example, the SCN 11051128-2
denotes the second standard prepared on November 28, 2005 in the Inorganic Instrument lab. An
acceptable alternative isto let LIMS assign a unique number when prompted.

A SCN for any working standard subjected to a LIMS calculation must be created electronicaly in
LIMS. Theinitial volume and concentration of each constituent and the final volume of the prepared
solution are entered in the SCN Wizard program to calculate the final concentration(s) of each analyte
using the formula C,V; = C,V,. The preparation date, expiration date, and preparer’sinitials are
included as part of this electronic record. A hard copy of the SCN report may be affixed to the
standard/reagent logbook, depending on individual department practice; however, it is not required.

Prepared reagents do not require a SCN to be created electronically in LIMS; however, preparation
must be recorded in the department’ s designated logbook. At a minimum, the logbook entry must
clearly identify what reagent was prepared, its subcomponents, the preparer’s initials, the preparation
date, and the expiration date. This information is sufficient for color reagents, buffer solutions,
instrument reagents, etc. because details of the preparation are stated in the test SOP.

Preparation and Expiration of Standards and Reagents
8.5.1 Preparation of Standards and Reagents

Refer to individual test SOPs for detailed information regarding standard and reagent preparation.

In general, either Class A pipettes or mechanical pipettes are used to measure and dispense aliquots of
any solution used to prepare a standard or reagent. Accurate delivery of mechanical pipettes must first
be verified as described in ACZ’s SOP Control, Calibration, and Maintenance of Measuring and Test
Equipment (SOPADO013).

The term QS referenced in many test SOPs is the acronym for Quantity Sufficient and refers to the
addition of appropriate diluent to the solution to achieve the fina volume. All containers of prepared
reagents and standards stored for more than one day must be properly labeled with the SCN (or other
unigque identifier), preparation date, and expiration date. Preparation of reagents and standards must be
documented as described in 8.4.2.

8.5.2 Expiration of Purchased Standards and Chemicals (PCNs)

In general, purchased liquid standards or reagents are assigned a default expiration date of one year
from receipt. When provided, the manufacturer’s expiration date will be assigned in lieu of the default
expiration date. Solid materias are assigned a default expiration date of five (5) years from receipt.

An expired stock material may continue to be used only if its reliability can be verified. For the
purpose of ensuring transparency, the reason for extending the expiration date of a PCN must be
documented as a QA/QC Issue Wizard assigned to QA/QC or the Document Control supervisor.
Unusable materials must be replaced and the standard or reagent remade as soon as possible. Remove
the container from the lab or the supply room and dispose of properly. Contact ACZ's CHO for
assistance.
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8.5.3 Expiration of Prepared Standards

Storage conditions and shelf life for prepared standards are provided in the individual test SOPs. The
following guidelines may be used to determine the shelf life for a prepared standard:

1) A standard that has been prepared in-house may continue to be used after its assigned expiration
date for aslong as its reliability can been verified. For applicable procedures, instrument
response should be considered when determining whether or not a solution is still reliable.

In cases where reliability has been verified, the expiration date of the SCN must be updated
in LIMS or the standard/reagent logbook.

In the event the solution was used prior to updating the SCN then documentation must
be provided as part of the workgroup to indicate the solution was used past the shelf life
stated in the SOP (a minor corrective action may be used if more than one workgroup is
affected). The expired standard must be remade as soon as its reliability becomes
questionable — it is the responsibility of the analyst to use their best judgment.

2) The shelf life of any prepared standard with any analyte concentration < 10 mg/L is 90 days
from the preparation date. Thisis a generd guideline —if any constituent does not remain in
solution for 90 days, then the standard must be prepared more often. If the manufacturer’s
expiration date for any stock standard is sooner, then the expiration date of the SCN is the
manufacturer’s expiration date for a single analyte solution or the earliest manufacturer’s
expiration date for a multiple analyte solution.

3) The shelf life of any prepared standard with analyte concentration > 10 mg/L is one year from
the preparation date. Thisis a generd guiddine — if any constituent does not remain in
solution for one year, then the standard must be prepared more often. |f the manufacturer’s
expiration date for any stock standard is sooner, then the expiration date of the SCN is the
manufacturer’s expiration date for a single analyte solution or the earliest manufacturer’s
expiration date for a multiple anayte solution.

4) In genera there are no manufacturer expiration dates for Radiological isotopes. If provided,
these will be used; otherwise, the default expiration date of one year from receipt will be
assigned when the material is received and can be subsequently updated at yearly intervals as
needed for as long as the material remains useable. Because the shelf life of a radiological
isotope is dependent on the half-life, the isotope will be deemed expired when it falls within 3
times the detection limit of the method.

5) In general, prepared Radiochemistry standards expire one year from the preparation date. The
solution may be re-evaluated using control charts or other criteria and the expiration date
extended by year intervalsif the solution is still deemed usable. Refer to the specific test SOP
for details.

8.5.4 Expiration of Reagents

In general, areagent is a solution, other than a surrogate or internal standard, which is used for any
step of sample preparation or analysis but does not contain the target analyte(s). Storage conditions
and shelf life are stated in the individual test SOPs. The expiration date can be extended for a
prepared reagent provided the criteria stated in 8.5.3.1) are met.
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9 MAINTENANCE & CALIBRATION OF INSTRUMENTATION & EQUIPMENT

9.1 Maintenance of Instruments and Support Equipment

The best protocol for producing quality work is to prevent errors and non-conformances rather than to react
to and correct problems after they occur. An essential part of this protocol is ensuring that all |aboratory
instrumentation and equipment used for the generation of data has been optimized and is functioning properly
before commencing work on client samples. Performing routine maintenance and optimizing instrument-
operating conditions prior to sample analysis minimizes instrument downtime, thereby improving productivity
and ensuring quality of the data. It is the responsibility of the designated analyst(s) to perform and properly
document daily and routine maintenance, instrument optimization, troubleshooting, any instrument servicing or
repair, and any repair or replacement of parts.

All manufacturer-prescribed inspection and maintenance must be performed according to the schedule
indicated in the operator’s manua (or similar) provided by the manufacturer and must be documented either in
the instrument logbook or a separate maintenance logbook or on the instrument maintenance checklist (available
in LabWeb). ACZ management recognizes that performing all maintenance procedures at the frequency
indicated by the manufacturer may not be economically feasible or a significant increase in workload may
require the maintenance be performed at alater time if instrument performance is deemed to be acceptable;
therefore, at a minimum, the instrument part(s) must be inspected regularly according to the schedule. The
analyst must use their professional judgment to determine if maintenance or replacement is necessary at that
time. Refer to ACZ’'s SOP Control, Calibration and Maintenance of Measuring and Test Equipment
(SOPADO13) for details for each specific instrument or instrument type.

Additionally, all support equipment (any device that may not be the actual test instrument, but is necessary to
support laboratory operations) must be monitored regularly to confirm proper functioning. The temperature of
al drying ovens, refrigerators, freezers, and incubators must be checked each working day (except Sundays or
holidays) and each check recorded on the associated Temperature Logsheet. Refer to SOPADO13 for more
detail.

Equipment that has been subjected to overloading or mishandling, gives suspect results or has been shown to
be defective or outside specified limits must be taken out of service and FRMADO29 attached to indicate the
instrument or equipment is waiting for repair and cannot be used. During this downtime the department
supervisor, Production Manager, and Project Manager may collectively determine it is necessary to sub-
contract samples until correct performance of the repaired instrument or equipment has been demonstrated by
a successful calibration or other suitable test. Document all contact with the manufacturer, as wel asal
repairs and other services, in the instrument or maintenance logbook to be used as a reference for solving
future instrument problems. Additionally, when instrumentation or equipment goes outside of the direct
control of the laboratory, the functioning and calibration status must be checked and shown to be satisfactory
before it is returned to service. Refer to SOPADO13 for additional information.

To minimize downtime, each laboratory should maintain an adequate inventory of reagents, stock standards,
glassware, etc. and should keep a sufficient supply of extra“critical” parts in-house rather than possibly delay
sample analysis while waiting for parts to arrive. Keep in mind that parts from a vendor may be back-ordered
and will not be available for immediate shipment. Additionally, an MDL study, MDL verification, calibration
range determination, etc. must be performed for all methods on each instrument used to analyze client samples.
This ensures any “backup” instrument can be utilized for analysis of client samples as soon as needed, rather
than delaying production to first successfully complete any QC requirement(s).
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9.2 Instrument Calibration

The accuracy of al instrument-generated data is ultimately dependent upon the proper initia calibration of the
instrumentation used for any particular analysis. In order to perform quantitative measurements, the initial
calibration must be established and verified, at the frequency required by the method or by the manufacturer
(whichever is more stringent), before samples are analyzed. In general, cdibration or standardization involves
defining the relationship between instrument response and the amount or concentration of analyte introduced
into the instrument. The graphical depiction of this rdationship is referred to as the calibration curve.
Cdlibration frequency must be performed in accordance with the manufacturer's guidelines, test method or
other regulatory requirements, or client contract stipulations, whichever is most stringent. Every calibration
or standardization must meet the acceptance criteria stated in the SOP and must be subsequently verified by
analyzing an initial calibration verification standard (ICV) or other control standard (if specified in the SOP)
that contains all target analytes and has been prepared or obtained from a different source than the one used to
prepare the calibration standards."  Whenever possible, calibration standards and the second-source
verification standard should be prepared on different days. If they are prepared concurrently, then another
qualified analyst should prepare the second-source verification standard. This eliminates the possibility of the
same analyst preparing both solutions incorrectly, an error difficult to detect.

A continuing calibration verification standard (CCV) containing all analytes of interest must be analyzed at the
frequency stated in the test SOP to ensure the stability of the initial calibration curve has not varied over time
due to any change in the analytical instrument and its detection system, such as instability of standards,
instrument cleanliness, column performance, matrix effects, flow changes, and changes within the laboratory
environment.

For applicable methods, all initial and continuing calibration steps must be clearly detailed in the test SOP.
Additionally, each test SOP must specify the frequency and acceptance limits for the calibration and subsequent
verification (ICV and CCV). In general, acceptance criteria are method-specific; however, the SOP may also
include requirements of other regulatory agencies. Prior to resuming sample analysis, immediate corrective
action must be taken if the calibration, ICV, or CCV is outside of the acceptance criteria. Technical corrective
actions are described in the individual test SOPs. Refer also to section 11.2 for additional information.

General calibration guidelines are listed below and detailed information is provided in ACZ’s SOP Maintenance
and Control of Calibration and Test Equipment (SOPADO013).

Understand the method requirements for calibration (minimum number of standards, etc.)

Use the correct calibration model (linear, second-order, etc.)

Include all target analytes in the calibration standards and second-source standard

Analyze a cdibration standard with a concentration less than or equal to the reporting limit.?

Do not remove points from the middle of the calibration (only high or low standard may be dropped).
Cdlibration is asingle-event process. A retest of a calibration standard must be performed immediately.
Documentation and resolution of calibration abnormalities is absolutely critical

! 1f asecond source standard is not available then a different lot(s) of the same standard(s) may be used. If adifferent
lot is not available then an analyst who did not prepare the calibration standards may prepare the calibration
verification standard. The latter is an exception, and an attempt must first be made to purchase a different ot from the
same vendor whenever a second-source standard is not commercially available.

?1n general, the concentration of the low calibration standard is equal to the reporting limit, because lesser values are
qualified as estimated; however, actual lab practice may differ and must be stated in the test SOP.
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10 CONTROL & STORAGE OF RECORDS & DOCUMENTS

A formal and systematic control of records and documents is hecessary for accurately reconstructing the entire
history of any sample as well as to guarantee the quality and defensibility of the data. All information pertaining to
instrumentation and equipment, analytical test methods, and related laboratory activities, such as sample receipt,
sample preparation, data verification and data reporting must be documented, must identify all personnel involved,
and must be readily understood. All records, including those pertaining to calibration and test equipment,
certificates and reports, must be maintained, and the management system must facilitate the retrieval of al working
files and archived records for inspection and validation purposes. Documents and records must be safely stored
(protected against fire, theft, loss, environmental deterioration, and vermin) and must be held secure and in
confidence to the client for a minimum of five (5) years. The hard copy of all records and documents must be
maintained in a designated storage area with limited access. To the extent possible, hard copies for the most recent
two (2) years are stored on-site, and if necessary, may be moved to off-site storage after two years. Off-site
storage conditions must meet the same criteria that apply to on-site storage.

10.1  Workgroups
10.1.1 Changes made to any workgroup record (hardcopy or text file) must be documented.

1) If aworkgroup is “dissolved” to change the status then all data must first be deleted, and
the workgroup is then either re-reviewed or re-uploaded. In either case, the analyst is
prompted in LIMS to provide an explanation of why he/she is performing the task.

2) Changesto text files must be documented in LIMS and on the hard copy of the workgroup.

10.1.2 Workgroup data that is re-uploaded for any reason must first be deleted. Use one of the
following options in LIMS\Sx Analysis.

1) Choose “Delete workgroup data and set to WIP.”
2) In either the AREV or SREV function choose “Errors’ and then “Reupload.”

If any of the data changes then a new Run Approval report must be printed and attached to
the hard copy of the workgroup, and the workgroup must be rescanned.

10.1.3 Document Control or other administrative personnel use a multi-page scanner with its own
PDF scanning software to scan all workgroups.

1) Before the workgroup is scanned, the top page is reviewed to make sure it has both the
AREV and SREV initials and dates, and that errors have been properly corrected.

2) The person scanning the must initial and date in the lower right hand corner of the front
page by the person. This provides arecord of the scan date.

3) Theworkgroup is scanned to the designated network directory and is then moved
through an automated process to the appropriate read-only LabWeb directory, which is
accessible to al employees. When a workgroup is rescanned, the previousfileis
maintained. A copy will be automatically created so as not to overwrite any files and will
have a letter appended; starting with “A” the first time the workgroup is rescanned. The
most current file will not have a letter appended.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007
Quality Assurance Plan Version 12
SOPADO018.08.07.12 Page 36 of 96

10.2

10.3

104

10.1.4 The hard copy is filed by workgroup number in astorage box. The front of the full storage
box is labeled with the year and the workgroups contained in the box. The first box of each
new calendar year is“1.” Full boxes are consecutively numbered, transferred to a designated
location and stored in numerical order. The storage room is locked at all times. Accessis
limited and is tracked through an access logbook.

10.1.5 Workgroups moved to storage may be accessed; however, a checkout card must hold the
place of the workgroup in the file and must indicate who removed the workgroup, the
workgroup number, and the date the workgroup was removed. When the workgroup is
returned, then the checkout card is removed.

Electronic File Retention & Storage

All electronic records, stored either on instrument computers or on the network, are systematically
backed up to tape. These records include Oracle data, instrument raw data, workgroups, client
reports, instrument upload files, SOPs and other controlled documents, telephone records/voice mails,
and department data. Tape backups are performed incrementally nightly Monday through Thursday,
and a complete backup is performed each Friday. The tape from the first Friday of the month is
pulled from service and placed in a secure, data-rated, 4-hour fireproof, safe that islocated in the
CFO's office. On aregular basis, the monthly tapes are moved to ACZ’s safety deposit box at alocal
bank.

Instrument Data Files

Instrument raw data files are backed up by two different procedures. ACZ's Instrument Data Backup
Application (IDBA) and StorActive. IDBA is a mandatory program that accesses local directories
from instrument computers. Each night the program retrieves and backs up individual datafiles from
the specified directory on each instrument computer. Refer to ACZ’s SOP Backup and Archive of
Instrument Data Files (SOPADO044) for details. StorActive LiveBackup is a third party program
located on its own server that stores any saved version of al files located on any computer that
employs LiveBackup (including files with the same name). This program is helpful in case a full
restore is necessary or if multiple files overwritten by a saved version need to be retrieved. This
program works for any computer utilizing Windows XP as its operating system.

Client Reports

10.4.1 Client reports are generated and signed electronically and are automatically stored as a PDF at
a designated location on the network that has limited access. If a copy of any report exists on
the network, and a new report is generated, then the existing copy will be renamed so that it is
not overwritten. Thisway ACZ maintains a copy of all reports generated for a client.

10.4.2 Hardcopy documentation associated with a client project (CCOC, invoice, Login Review
Form, etc) isfiled by project number and stored in the document storage location.

10.4.3 Electronic Diskette Deliverables (EDD) are stored on the network at a designated location.

10.4.4 Changes to data may be necessary due to reporting requirements. These changes are made
after the routine workgroup approva step and may include changes to reporting qualifiers, QC
Summary qualifiers, report notes, etc. A record of the change must be made in the project
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“Change Log.” Access the Change Log from the LIMS2000 menu/Reporting/Report
Approval form. Refer to ACZ's SOP Client Service Policies and Procedures (SOPAD043)
for additional information.

10.4.5 The Change Log must be used when a reported parameter is moved from one workgroup to
another. The preferred way to do thisis for a PM to either document the necessary changes
in the Change Log and then notify the reporting department of the required changes or notify
the reporting department immediately that a change is necessary. |In the case of the latter, the
reporting department makes the changes and then logs this action in the Change Log. Refer
also to ACZ’s SOP Client Service Palicies and Procedures (SOPADO043).

10.4.6 Once a project has been invoiced, the directory on P:\Client is moved to the designated
network location as aread-only PDF. If aproject is un-invoiced, the project folder is copied
to P:\Client where changes can take place.

10.4.7 In general, changes are not allowed to projects (including compilation) if the project has been
invoiced. If achange needs to be made, the project must first be un-invoiced. At the time of un-
invoicing, the user must provide areason in LIMS to explain why the project was un-invoiced.
This information is then stored in the Oracle database.

10.5 Documents
10.5.1 Standard Operating Procedures
10.5.1.1 Refer to section 2.2 for additional information pertaining to SOPs.

10.5.1.2 The origina master copy of each SOP is maintained through a combined effort of
QA/QC and Document Control. Master copies are organized in three-ring binders,
which are kept in the Document Control office. An SOP Control Form (FRMQAQ003)
is kept with each master copy and indicates each controlled copy of the SOP that was
issued as well as the date and to which lab(s) the copies were distributed.

10.5.1.3 When a new version of any SOP becomes effective, the master copy of the previous
version is retained and filed in the Document Control office. All controlled copies of
the previous version are collected and disposed of. The collect date is documented on
the SOP Control Form, which is maintained with the associated master copy SOP.

10.5.1.4 A controlled copy of the SOP is kept in each location the procedure is performed.

1) Each lab or department is issued one controlled copy of al relevant SOPs. The
controlled copy must not be removed from the assigned area for an extended
period of time and may not be photocopied. An additional controlled copy of any
SOP or individua replacement pages of any SOP will be distributed upon request.

2) A SOP Revision Form (FRMQAO030) is issued with each controlled copy. Any
revision to a procedure must be noted on the form and must be approved by
QA/QC before changes may be implemented. The revision form is kept in the
laboratory SOP binder until the SOP is reviewed and revised. Once the next
revision of the SOP becomes effective, the original revision form(s) are
maintained with the master copy of the new version.
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3) To ensure outdated information is not inadvertently used as a reference, an
uncontrolled copy of any SOP is not allowed unless issued by QA/QC. Additionally,
an electronic copy of any SOP becomes obsolete and must be deleted from a
network drive or email once the effective version has been uploaded to LabWeb.

10.5.2 When documents are found to contain conflicting policies or procedures, the more recent
document will be followed.

10.5.3 All controlled forms must be printed from LabWeb and may not be stored on a separate
network drive. |f photocopies are used then any unused copies of the expired version must
be disposed of as soon as a new version is uploaded to LabWeb. This ensures that the
effective version of any controlled form isin use at al times.

10.5.4 Any controlled SOP(s) issued to an employee must collected upon resignation or termination.

10.5.5 Employees utilize an uncontrolled copy of the Ethics SOP or QAP for initia or continuing
training purposes. All copies are collected following completion of the training session.

10.5.6 Only Document Control and QA/QC personnel are authorized to enter or edit data for a PCN.

10.5.7 The hard copy of each PCN report generated in LIMS is stored in a three-ring binder that is
maintained by the Document Control department.

10.5.8 Theorigina certificate of analysis for any stock materia, if provided, is attached to the hard
copy PCN report.

10.5.9 Accreditation certificates are scanned as a PDF to a designated network location. The original
copy is maintained by Document Control. Certificates are also posted to ACZ’s website.

10.5.10 Original calibration certificates and related documentation for support equipment (including
but not limited to pipettes, thermometers, and glass micro liter syringes) are maintained by
Document Control.

10.5.11 LIMS and other problems pertaining to IT are documented and managed by the electronic
system called Issue Wizard. If an employee encounters a problem that requires attention, then
that employee will submit a request through Issue Wizard. The request requires a priority to
be assigned to the appropriate employee(s) for resolution. This system allows ACZ to track
al changes made to computer systems. Reports are routinely generated to evaluate the status
and eventua resolution of computer issues.

10.6  Records

10.6.1 Recordsinclude, but are not limited to: al logbooks; phone logs; raw data, derived data, and
calibration data; training documentation (training forms, MDL studies, DOCs, etc.);
proficiency testing results; calibration and certification records; internal audit reports; external
audit reports; corrective action reports; management reports; and regulatory correspondence.

10.6.2 Records related to sample log-in are maintained as described in SOPADO16.
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10.6.3 Raw data may include photography, microfilm or microfiche copies, computer printouts,
magnetic media, dictated observations, and recorded data from automated instruments.

10.6.4 Original copies of records, except those pertaining to analytical data, are maintained by the
QA/QC department or Document Control, and access is limited.

10.6.5 Reevant qualifications, training skills, and experience of technical personnel are maintained in
the employee' s training file.

10.6.6 Records such as transcripts, applications for employment, performance evaluations, etc. are
maintained in the personnel files, which are stored in the secured office of the CFO.

10.6.7 The DOC certification statement (FRMADO023) and initial method training form (FRMQAQ004)
are filed with the workgroup if the DOC was logged-in; otherwise, the training form is
maintained in the employee’ s training file and the DOC form is filed with the data package.

10.6.8 Each employee's lega name, legal signature, and initials are documented on the New
Employee Checklist (FRMADO043). The form is maintained in the employee's personnd file,
which is stored in the Controller’'s office. A master signature/initial log is maintained for
anyone employed at ACZ prior to the implementation of FRMADO43.

10.6.9 Each Organic Instrument ICAL data package is scanned to the designated network directory
as aread-only PDF and the hard copy stored in labeled boxes. ICAL information that needs
to be attached to any subsequent workgroup(s) must be printed from the PDF.

10.6.10 Logbooks must be maintained and controlled as described in SOPADO013.

10.6.11 Project Managers are responsible for maintaining all emails pertaining to a client and/or
project. Refer to ACZ's SOP Client Service Policies and Procedures (SOPAD043).

10.6.12 Procedural change(s) made to a SOP must be noted on the SOP Revision Form (FRMQAO030)
and approved by QA/QC prior to implementation. The date of the QA/QC approval denotes the
effective date for the change.

10.6.13 Any correction to a hard copy record must be made by crossing through the error with a
single line, and the correction must be clearly initialed and dated by the responsible steff.
Erroneous entries cannot be destroyed by erasures, other markings or use of Whiteout®.

10.6.14 Changes to electronic records must be traceable to the individual who made the correction,
and the reason for the change must be provided. Erroneous entries cannot be destroyed by
methods such as overwritten files.

10.6.15 Record Storage and Retention

10.6.15.1 The minimum retention period of five (5) years may be increased dependent upon
client request, regulatory requirement, or civil action order.
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10.6.15.2 Records stored by a computer must have hard copy or write-protected backup
copies.

10.6.15.3 Records stored only on electronic media must be supported by the hardware and
software necessary for their retrieval and utilization in the proper format.

10.6.15.4 Records stored on electronic media must be stored in away to provide protection
from electronic or magnetic sources.

10.6.15.5 Scanned workgroups and client reports are backed up to an off-site data vault,
which is secure, fireproof, and equipped with electronic data redundancy. Data
backups occur daily (including Saturday and Sunday) after 12:00 am. After one
year of storage off-site, data is transferred to a DV D, which is stored in a bank
safety deposit box until all data on the DVD is at least five (5) years old. Obsolete
DVDs are permanently destroyed.

NOTE: Datafiles that precede June 1, 2005 are stored to tape and/or DVD, which
are kept in a bank safety deposit box.

10.6.15.6 If there is a change in ownership and/or a change in location, all records and
documents will be made available to all accrediting authorities for five (5) years.
Under no circumstances shall any records or documents be destroyed — all records
and analyses performed that pertain to NELAC accreditation are subject to
inspection by the NELAC accrediting authorities during this five (5) year period. A
new owner of ACZ will assume possession of all records and documents.

10.6.15.7 If ACZ goes out of business, all records and documents will be stored and
maintained according to protocol in alocation to be determined at the time of
closure. All records will be maintained for at least five (5) years and will be made
available to al accrediting authorities.

10.6.16 Access to Archived Records

10.6.16.1 Access to archived information must be documented with an accesslog. A logis
kept in each storage location, and any person entering a storage location must
provide the required information in the log.

10.6.16.2 Hard copy records are stored in alocked environment with limited access. When a
record is removed from its location, a“checkout card” must be filled out to
indicate who removed the record, the date the record was taken, and a description
of the record. The card marks the place in the storage box, and when the record is
returned the card is pulled from the box.

10.6.16.3 Any changes to be made to archived data will require assistance from IT to do so.
10.6.16.4 Electronic data that has been archived to a more permanent media (such as tape,

CD, or DVD) is stored in a bank safety deposit box. Accessis limited and must be
documented in the logbook maintained by Document Control.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007
Quality Assurance Plan Version 12
SOPADO018.08.07.12 Page 41 of 96

10.7

10.6.17 Record Disposal
10.6.17.1 Records are disposed of in a manner to ensure client confidentiality.

10.6.17.2 Stored records will be reviewed to determine which ones can be destroyed. Any
record older than five (5) years from the current date will be destroyed, unless
client request, regulatory requirement, or civil action order dictates otherwise.

Computer Data and Records
10.7.1 Network File Server

Compuiter files pertaining to all aspects of ACZ’s business are stored on afile/print server. To gain
access, an employee logs on to the “LAB” domain. Each employee has a unique network user name
so that security rules may be enforced. No “guest” logon is permitted. Every employee belongs to a
specific “group” and directory security is enforced through privileges granted to these groups.
Typicaly, an employee is granted access to files that pertain to their job functions; otherwise, read-
only access or no access is granted.

Data generated and reported by ACZ is extremely confidential and the company may be liable for the
consequences of the release of this data to any unauthorized person. The implementation of password
security is not arbitrary and ensures data is protected and cannot be disclosed to outside parties.
Weak, unchanging passwords make this scenario more likely.

In general, the network will prompt employees to change their password every 30 days. The
password must be at least five (5) characters. Numeric characters are optional. Passwords may not
be shared with other employees. The use of another employee’s password (with the exception of
common passwords for shared computers) is grounds for disciplinary action.

10.7.2 LIMS Server

1) Information stored on the LIMS server consists of al sample and client information
needed for day-to-day production activities. The information is stored using an Oracle
database application. Access is controlled through membership in “groups.” Employees
may update and change database records according to their job responsibilities.
Otherwise, information is restricted to read-only access or no access.

2) No modifications to data can be made through applications not authorized by ACZ's 1T
department unless a CAR or Issue Wizard is submitted or documentation is provided on
the hardcopy of the workgroup. Unauthorized applications include Attached Tables.

3) All tablesthat track changes (Tracklnvoice, TrackWorkgroup, etc.) will be audited on a
regular basis by a member of the IT department to ensure sufficient information is being
supplied as to why changes occur. The explanations must be professional and specific.

10.7.3 Docs Server

Access to the docs server is read-only and is permitted through Internet Information Services
(11S) authentication and is logged in 11S log files. The server is updated on a regular basis by
automated scripts.
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11 ELEMENTS OF QUALITY CONTROL

A critical focus of ACZ’s quality control policies and protocols involves monitoring sample preparation and
measurement processes to determine matrix effects and to evaluate laboratory performance. Quality control
samples are typically analyzed with every batch of environmental samples. Each test SOP provides detailed
information regarding quality control sample types, acceptance criteria, and corrective actions, if applicable to
the procedure, and reflects the requirements of the method and/or other regulatory authorities.

Performance control samples demonstrate precision or accuracy and expose out-of-control events. Matrix-
specific control samples indicate possible effects of the matrix on method performance and may aso identify
data as in-control or out-of-control. Datathat is out-of-control dictates corrective action ranging from re-
extraction / re-analysis to reporting data with qualifiers. In general, the corrective action specified in the SOP
must be performed if any quality control sample does not meet the acceptance criteria. Data associated with
failed quality control cannot be qualified after the initial analysis without acceptable justification.

To the extent possible, client samples are reported only if all quality control measures are acceptable. If any
measure is outside of the acceptance criteria, and the data will be accepted and reported to the client, then the
appropriate data qualifier(s) must be assigned to all associated samples. The list of current extended qualifiers
is maintained in the LIMS database.

11.1  Method Performance

11.1.1 Negative Control — Prep Blank (Method Blank)

The prep blank is used to assess possible contamination introduced during sample processing steps. A
prep blank is prepared using Type | water or other similar matrix similar that is free of the target
analyte(s) and contains all reagents in the same volumes used to prepare the client samples. The prep
blank must be prepared, processed and analyzed in the same manner as the associated client samples.
Unless specified in the test SOP, sample concentration may not be corrected for the prep blank value.

While the goadl is to have no detectable contaminants, each prep blank must be carefully evaluated as to
the nature of the interference and the effect on the analysis of each sample in the batch. Contamination
in the prep blank results from four principle sources: the environment the analysis is performed in; the
reagents used; the supplies and apparatus used; and the analyst performing the analysis. Contamination
sources vary and the test SOP must be referenced to determine the appropriate corrective action(s).

When contamination is suspected, the source(s) must be investigated and measures taken to correct,
minimize or eliminate the problem, and associated client samples must be reprocessed and reanayzed.
Alternatively, report data with the appropriate qualifier if reprocessing and reanalysis is not possible or
if one of the following criteria applies:

i)  The concentration of atarget analyte in the blank is at or above the acceptance limit and the
measured concentration of the analyte in an associated sample is greater than 10 times the
measured concentration of anayte in the blank.

ii) The concentration of atarget anayte in any associated sample is less than the MDL.

iii) Corrective actions could not be performed or are ineffective. Thoroughly document any
corrective action taken and the outcome.
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11.1.2 Positive Control
11.1.2.1 Laboratory Fortified Blank (LFB)

An LFB isrequired for methods that do not include a Laboratory Control Sample but include
afortified matrix (spike). The LFB is an aiquot of reagent water to which a known quantity
of each target analyte is added. It is treated exactly like a client sample, and its purpose is to
determine whether the methodology is in control, and whether the laboratory is capable of
making accurate and precise measurements. When the acceptance criteria for the LFB are
exceeded (i.e. high bias) then any associated client sample with a measured concentration
less than the MDL may be accepted and reported with the appropriate qualification.

11.1.2.2 Laboratory Control Sample [LCSW (Water) or LCSS (Soil)]

The performance of both sample preparation and analysis of each sample batch may be
monitored by an LCS. The LCS is a matrix-specific standard (whenever possible) of known
analyte concentration(s) that may be prepared by the laboratory or purchased premade. The
LCS must be carried through the entire preparation and analytical schemes with the client
samples. Analysis and evaluation of the LCS alows for confirmation of the applicability of
the preparation procedure to the analytes. Evaluate data using the following guidelines:

1)  Whenonly an LCSW is analyzed, the results must be within the acceptance limits
or the entire batch of samples must be re-prepped and retested.

2)  AnLCSW duplicate (LCSWD) may be prepared and analyzed with the batch,
typicaly in lieu of a matrix duplicate or spike duplicate. Datais acceptable if the
LCSW and/or LCSWD is within the acceptance limits and the RPD passes.
Associated samples must be re-prepped and reanalyzed if either of the following
occurs:

= LCSW/D RPD fails the acceptance criteria specified in the SOP.
= 9% R of both the LCSW and LCSWD is outside the acceptance limits.

3)  For asolid or semi-solid matrix, an LCSS and LCSSD are prepared and analyzed.?
The data is acceptable if the LCSS and/or LCSSD is within the acceptance limits
and the RPD passes. Associated samples must be re-prepped and reanalyzed if any
of the following occurs:

= LCSS/D RPD fails the acceptance criteria specified in the SOP.
= 9% R of both the LCSS and LCSSD is outside the acceptance limits.
= MS/D RPD fails the acceptance criteria specified in the SOP (if applicable).

4)  When the acceptance criteria for the LCS are exceeded [i.e. high bias] then any
associated client sample with a measured concentration less than the MDL may be
accepted and reported with the appropriate qualifier.

5)  Refer to section 11.1.3.3 for additional information regarding data assessment for
solid-matrix workgroups prepared with both LCSS/LCSSD and MS/MSD.

8 Corrective action for Recommendation #5 cited in the 2002 ADHS audit report.
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11.1.2.3 Radiologica Tracers

Radiological tracers are used for Thorium and Uranium analyses. The tracer reactsin the
same manner as the target isotope and is used to asses analyte recovery. The tracer is added
to client samples, controls, and blanks in accordance with the requirements stipulated in the
test SOP. Because the tracer recovery has a direct impact on the LLD, the recovery must be
high enough to yield LLDs that are within the scope of the project or meet ACZ’ s acceptance
criteria. Refer to the test SOP for evaluation criteria and corrective action(s) for out-of-
control tracer recovery.

11.1.3 Sample Specific Controls

The effect of different sample matrices on the performance of any method can be profound;
therefore, matrix spikes, duplicates, and surrogate compounds are analyzed to evaluate matrix effects
on data quality. Each SOP includes specific information regarding the usage and evaluation of matrix-
specific QC samples and aso states the required corrective action to take if any matrix QC fails.

ACZ provides analytical services to numerous and varied clients; therefore, the possibility of routinely
favoring one client is highly unlikely. Over the course of time, no single matrix type will aways be
spiked or duplicated, and no one client will be selected for a high percentage of spiked or duplicated
samples. If either of these occurs, it is due entirely to chance. Samples are selected for a
workgroup by due date or priority — not by client — and are presented in the workgroup in increasing
numerical order according to project number. A client's samples will be grouped together within the
batch — in this way, a single client cannot be selected for a spike or duplicate, unless all of the client
samples in the batch are from the same project. ACZ recommends that the analyst, to the extent
possible, select samples to spike or duplicate that are representative of the workgroup. Analysts are
not to associate QC with a client sample known to be or believed to be any type of blank or
Proficiency Testing sample. Several exceptions exist for selecting samples for spiking or duplicating:

1) A sampleis not spiked or duplicated if the volume is inadequate, and the client sample and QC
sample(s) would require dilution; however, if no other option is available then the client sample
and QC sample should be prepared and analyzed on the same dilution whenever possible.

2) Usethe same weights (or as similar as possibl€) to prepare duplicates of solid matrix samples.

3) A client may request that one or more of their samples be spiked or duplicated. A “RUN QC”
comment is added when the sample is logged in to notify the anayst that QC must be
performed for a specific sample or project. If a client requests that their sample(s) be spiked
or duplicated then ACZ is obliged to accommodate the client.

4) If TDS data indicates a sample would require dilution, then the sample should not be selected
for spiking. Performing dilutions increases the likelihood of introducing error due to pipetting,
and it is possible that spike recoveries may be incorrectly influenced by this error. A high TDS
value will not influence whether or not a sample is duplicated.

5) A reactive sample is unpredictable and is a poor choice for spiking or duplicating.

6) A PT sampleisnot area-world sample and is a poor choice for spiking or duplicating,
because the data does not provide any useful information about possible matrix effects.
Spike or duplicate a PT sample only when there are no client samples in the workgroup.
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11.1.3.1 Surrogates

Surrogates are organic compounds that are similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but are not normally found in
environmental samples. Surrogates are included in the scope of Organic methods and are
used to evaluate accuracy, method performance and extraction efficiency and shall be added
to environmental samples, controls, and blanks, in accordance with the method requirements.

Whenever a surrogate recovery is outside the acceptance limits, the corrective action(s) stated
in the test SOP must be performed. If corrective actions could not be performed or are
ineffective, then the appropriate qualifier is applied to the sample results and reported to the
client.

11.1.3.2 Matrix Spike Samples

A matrix spike sample (however named) is used to determine the level of bias (accuracy)
associated with a particular matrix. For the purposes of this document, “MS’ designates a
matrix spike, and “MSD” designates a matrix spike duplicate. Spikes are prepared by adding a
known and appropriate quantity of each target analyte to a replicate aliquot of client sample.

The required analytical frequency is specified by the method or other regulating entity and is
indicated in the test SOP. Each result is evaluated against the acceptance criteria, and matrix
effects are determined and reported to the client. The following evaluation criteria goply to
spikes that are subjected to processing steps and post-digestion spikes (analytical spikes).

Percent Recovery (%R) is considered for all spikes.

%R is evaluated only if the theoretical concentration in the spiked aliquot is greater
than or equal to the reporting limit; otherwise, each associated client sample must be
reported with the appropriate qualifier, regardless of %R.

If %R for the MS and/or the MSD is outside of the acceptance limits, the RPD
passes, and al other pertinent prep and instrument QC passes, then each associated
client sample may be accepted and reported with the appropriate qualification.

11.1.3.3 Matrix Duplicates and Matrix Spike Duplicates

The matrix-specific precision associated with an analysis is determined through the use of a
matrix duplicate (DUP) or spike duplicate (MSD), which are performed at a frequency
specified by the method or other regulating entity (refer to the specific test SOP). The results
are evaluated, and the matrix effect on precision are determined and reported to the client.

Relative Percent Difference (RPD) is considered for all duplicates except non-
drinking water samples for radiochemical analyses (see 12.4.4).

RPD for a spike duplicate is evaluated only if the observed concentration is greater
than or equal to the reporting limit; otherwise each associated client sample must be
reported with the appropriate qualifier.
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RPD for a matrix duplicate is evaluated only if the observed concentration is greater
than 10 times the MDL; otherwise each associated client sample must be reported
with the appropriate qualifier, regardless of RPD.

In the absence of other contributing factors, a DUP failure for a solid or semi-solid
matrix is attributed to non-homogeneity of the sample, and each associated client
sample may be reported with the appropriate qualifier.

For an agueous matrix, if the DUP fails then all associated samples and the DUP
must be retested. If permitted by the instrument software the sample and DUP can
be reanalyzed at the end of the analysisin lieu of retesting all associated samples.

For an aqueous matrix, if the MS/IMSD RPD fails then the associated samples must
be reanalyzed. If permitted by the instrument software the sample and MS/MSD
can be reanalyzed at the end of the analysisin lieu of retesting all associated samples.

If applicable, evaluate the LCS/LCSD if the RPD fails for a matrix duplicate or spike
duplicate. Each associated client sample may be reported with the appropriate
qualifier if the LCS/LCSD meets the criteria stated in 11.1.2.2.

For a solid or semi-solid matrix, if both the LCSS and LCSSD recoveries pass but
the RPD fails, then acceptable precision may be demonstrated by a passing RPD for
the MS/MSD, and each associated client sample may be reported with the
appropriate qualifier.

11.2  Instrument Specific Controls

All data must be associated with a passing instrument calibration and initial calibration verification. To the
extent possible, all data must be associated with passing continuing calibration verification. If theinitia
calibration verification results (ICV/ICB) are outside of the acceptance criteria, then the source(s) of the
failure must be identified, corrective action(s) performed if necessary, and the instrument recalibrated before
proceeding with sample analysis.

If the continuing calibration verification results (CCV/CCB) do not meet the acceptance criteria then the
source(s) of the failure must be identified and corrective action(s) performed, including recalibration if
necessary, before continuing with sample analysis. If reanalysis of any sample(s) associated with failing
calibration verification is not possible then the associated data must be reported with the appropriate
qualification.

For instruments that permit the analysis of subsequent workgroups using the most recent calibration, two (2)
consecutive attempts of the opening CCV/CCB are allowed. If both attempts fail to produce acceptable results
then the source(s) of the failure must be identified and corrective action(s) performed, including recalibration if
necessary, before commencing sample analysis.

Unless stated otherwise by the test SOP, passing calibration verification must always bracket all batch quality
control samples, and results for additional instrument check standards, if applicable, must be within the
acceptance criteria stated in the SOP. However, when the acceptance criteriafor a CCV or CCB are
exceeded (i.e. high bias) any associated client sample with a measured concentration less than the MDL may
be accepted and reported with the appropriate qualification.
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11.3  Other Control Indicators

11.3.1 Internal Standards

Internal Standards (1S) are measured amounts of certain compounds added after preparation or
extraction of a sample to be analyzed by GC/MS or ICPMS. The IS isan anayte not likely to be
found in the environment and is used in a calibration method to correct sample results affected by
column injection losses, purging losses or viscosity effects. The IS is added to client samples,
controls and blanks in accordance with the method requirements. When the results are outside of the
acceptance limits for applicable quality control samples, corrective actions shall be performed. Once
system control has been reestablished, all samples analyzed while the system was malfunctioning
shall be reanalyzed. If corrective actions could not be performed or are ineffective then the data for
each client sample must be appropriately qualified on the final report.

11.32 Trip Blank

The trip blank is a sample container filled in the laboratory with Type | water that is shipped to the
collection site in the sample cooler, returned to the laboratory, logged-in, and analyzed in the same
manner as the client samples. With the exception of Hg-1631, trip blanks are not opened in the field.

If atarget analyte is detected in the trip blank then the appropriate data qualifier is applied to pertinent
results from those samples returned to ACZ in the same cooler as the trip blank. Trip blanks are
typically prepared for Hg-1631, Cyanide, and VOA samples.

11.3.3 Instrument Blank

The instrument blank is an aliquot of Type | water processed only through the instrument steps of
sample analysis and is used to determine presence of instrument contamination. For Organic
instrument methods, neither surrogate nor |S standards are added.

11.3.4 Equipment Blank

An equipment blank is provided by the client and is used to assess the effectiveness of equipment
decontamination procedures. Type | water is poured into (or over) or pumped through the sampling
device, collected in a sample container and transported to the lab to be analyzed for all parameters
requested for the environmental samples collected at the site. If any target analyte is detected then all
associated sample results must be qualified on the fina report.

11.3.5 Ambient Blank

The ambient blank consists of Type | water poured into a VOA via at the sampling site (in the same
vicinity as the associated samples). It is handled like an environmental sample and transported to the
laboraory for analysis. Ambient blanks are prepared when samples are to be analyzed for VOA
analytes and are used to assess the potential introduction of contaminants from ambient sources (e.g.,
active runways, engine test cells, gasoline motors in operation, etc.) to the samples during sample
collection. The frequency of collection for ambient blanks is specified in the client’s field-sampling
plan and are not required for all projects.
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12 EVALUATING QUALITY CONTROL SAMPLES

In general, acceptance criteria for quality control samples are method-specific; however, requirements of
clients and regulatory or other accrediting agencies must aso be included. Immediate corrective action must
be taken if any quality control is outside of the acceptance criteria. Appropriate corrective actions are
described in the test SOP. To the extent possible, client samples are reported only if al quality control
measurements are acceptable. If a quality control measure is outside of acceptance criteria, and the data must
be reported, then all samples associated with the failed QC must be reported to the client with the appropriate
data qualifier(s). Clientswill occasionally request limits different from those in a published method. If aclient
has data quality objectives that require modification of our guidelines then we may deviate from those
guiddines only if more stringent controls are requested. ACZ’s policy is to adhere to the strictest limits as a
means of meeting all agency and client requirements.

For methods that do not specify acceptance criteriafor any type of quality control measurement, limits may be
generated by plotting historical datain a control chart once a minimum of 20 data pointsis available. A control
chart application may be accessed through LIMS and allows the user to create limits, either from a specified
number of data points or for a specific time period, that are set at + 3 times the standard deviation from the
mean percent recovery. Current control limits are also plotted to provide a direct comparison of the two sets of
data. New limits developed from a control chart must be documented on FRMQA039 and must be reviewed by
the QA/QC department prior to implementation. If the new limits are approved, then QA/QC personnel will
update LIMS. Refer to ACZ’'s SOP Control Charting Application and Procedure (SOPADO041) for further
details. Default acceptance criteria established by the Arizona Department of Health Services (ADHS) may be
used in lieu of generating a control chart to establish limits; however the SOP must specify which limits are in
use.* NOTE: For al data evaluation, final results ending with 1 — 4 are rounded down and results ending
with 5 —9 are rounded up.

12.1  Accuracy
Accuracy is defined as “the degree of agreement of a measured value with the true or expected value of the
quantity of concern.”” Control samples (LCS or LFB) and spiked samples are analyzed with every batch of
samples or as stipulated by the specific test SOP to assess accuracy and matrix effects.
Percent Recovery (%R) for a control sample is calculated as follows:
%R =M x 100 Where: M = Measured concentration of the control sample
S Sp= True value of the control sample
Percent Recovery (%R) for a spike is calculated as follows:
%R= M-S x100 Wheree M = Measured concentration of the spiked sample

So S = Measured concentration of the sample aliquot
Sp= True value of the spike concentration

* ADHS Information Update #87 (issued July 7, 2005)
’ "Quality Assurance of Chemical Measurements," Taylor, J., 1987
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12.2  Precision

Precision is defined as “the degree of mutual agreement characteristic of independent measurements as the
result of repeated application of the process under specified conditions.” Matrix duplicates and spike
duplicates are analyzed with every batch of samples or as stipulated by the test SOP to determine the precision
associated with the analysis. |f any method does not specify acceptance criteria for the RPD, then default
criteriaof RPD < 20 is used (a value that rounds to 20 is acceptable). > The Relative Percent Difference
(RPD) as an absdlute value is calculated as follows:

[RPD|=_(S—-D) x 100 Where: S= Sample Vaue
[(S+D)/2] D = Duplicate Vaue

12.3  Other Caculations
Solids Dilution Factor (assume 100% solid for “as received” samples):
Dilution Factor = V Where:  V = Fina digestate volume, in mL
(W) (% solid) W = Sample weight used, in g
%solid = %solid or air dry solid, as adecimal

Sample Concentration for Solids:

O wet weight [biotatissue, fruit or vegetable matter, etc.]: mg/Kg = DE* C* V
w

O dry weight [plant matter, grasses, soil, sludge, etc.]: mg/lKg = SF* C* DF
Where: DF = instrument dilution factor
C = raw data value, in mg/L
V = Fina volume of digestate, in L
W = sample weight used, in Kg
SF = sail dilution factor

Percent Difference for Serial Dilution (SDL):
|%D]| = [I —(s* 5)] x 100
[
Where: | = initid sample result
s = seria dilution result (raw data value)

For SDL calculationsin LIMS, “s’ is multiplied by 5 and the resulting “reg value” is compared
to the “found value” to calculate %D.

5 ADHS Information Update #87 (issued July 7, 2005)
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12.4  Radiochemistry Calculations
12.4.1 Activity

The results of radioactivity are typically reported in terms of activity per unit volume or mass. Units
are normally expressed in picocuries (pCi), which equal 2.22 disintegrations per minute (dpm).
Specific formulas to determine activity are in the SOP for each method. The general formulais as
follows:

Where: C = activity per unit volume (pCi/L)
Rne = net counts per minute
e = counting efficiency, cpom/dpm
y = chemical yield
i = ingrowth correction factor
v = volume or mass being counted (L)
u = units correction factor, 2.22 for cpm to pCi

12.4.2 Counting Error
Radiochemical data are considered incomplete without reporting associated random and systematic

errors. For this reason al radiochemical results should be accompanied by a counting error at the 95%
confidence level (1.96* standard deviation). The general counting error formulais as follows:

_196(Ro /t1+ B/ t2)"?

— (@y)i)vw

Where: E = counting error
R, = gross sample, cpm
t; = sample count duration, min
B = background, cpm
t, = background count duration, min
e, Y, i, Vv, and u are as previously defined.

12.4.3 Lower Limit of Detection (LLD)

LLD (aso referred to as Minimum Detectable Activity or MDA) is considered the smallest quantity of
sample radioactivity that will yield a net count for which there is a pre-determined level of confidence
that radioactivity is present. At the 95% confidence level, the following equation calculates the LLD
for any single nuclide. The calculation uses the standard deviation for the background counting rate,
assuming the sample and background counting rates should be very similar at the LLD. The formula
for determining LLD is as follows:
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4.66S

e~ (/00

Where: LLDgs = Lower limit of detection at the 95% confidence interval
S = Standard deviation of the instrument background counting rate, cpm
e, Y, i, V, and u are as previously defined

12.4.4 Precision
The normalized absolute difference, or Replicate Error Ratio (RER), between the sample and the

laboratory duplicate, given by the following equation shall be used to determine that results do not
differ significantly when compared to their respective 2* sigma uncertainty.

|Sx- Dup|

RER =
V(SKeror)? +4/(+(DUP4 o)

Where: Sx = sample concentration in pCi/L
SXeror = SAMple counting error (in pCi/L) at the 95% confidence level.
Dup = duplicate concentration in pCi/L
Duperor = duplicate counting error (in pCi/L) at the 95% confidence level.

NOTE: For Radchem Drinking Water samples, both RPD and RER are used to evaluate precision.
For non-Drinking Water samples, only RER is used; however, data for both RER and RPD are
uploaded to LIMS for al analyses. Use the following guidelines to correctly assess precision. Further
details are provided in ACZ’s Wiki and must be consulted to ensure data for each workgroup is
correctly evaluated. Go to LabWeb \ Wiki \ Analytical Departments \ Radio Chemistry.

Drinking Water:

RPD < 20, RER < 2.0 — Precision is judged to be in control

RPD < 20, RER > 2.0 — Precision is judged to be in control; case narrative required for RER
RPD > 20, [sx] < 5x [LLD], RER < 2.0 — Precision is judged to be in control; qualify data.
RPD > 20, [sx] > 5x [LLD], RER> 2.0 — Precision of the prep batch is questionable.

RPD > 20, [sx] > 5x [LLD], RER < 2.0 — Precision of the prep batch is questionable.

Non-Drinking Water:

RER < 2.0, RPD < 20 — Precision is judged to be in control.

RER < 2.0, RPD > 20 — Precision is judged to be in control; RPD must be qualified.
RER > 2.0, RPD < 20 — Precision of the sample prep batch is questionable.

RER > 2.0, RPD > 20 — Precision of the sample prep batch is questionable.
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13 VALIDATION & REVIEW OF ANALYTICAL DATA

ACZ has the responsibility to a'ways provide the best data possible to ensure our clients can make sound and
cost-effective decisions regarding public health and the environment. In order to generate and report reliable
data, the analytical systems used need to be properly functioning, and the review process must be conducted in a
manner that is logical and reasonable and would be defensible if subjected to legal scrutiny. Decisions regarding
data quality must be meaningful and must be backed by good science and sound professional judgments.

The entire validation and review process encompasses more than solely evaluating the final results for client
and quality control samples. To this extent, the necessary steps must also be performed prior to sample
preparation or analysis to ensure the quality of the data. Following sample analysis, data is uploaded to the
LIMS database and then submitted to a variety of process chains such as calculations, rounding, application of
qualifiers, etc. A multi-level data review process is utilized to verify the uploaded analytical data meets all
documented ACZ requirements as well as any client-specific quality objectives. For additional details of the
data reduction, review, and validation process, refer to ACZ’s SOP Data Review Process (SOPADO032). At a
minimum, the validation process must include the following steps, as applicable;

Monitor the expiration dates for all stock, intermediate, and working standards, reagents, and chemicals.

Prior to analysis, determine that holding times have not been exceeded. Unless otherwise specified by
the test SOP, sample preparation and analysis must be completed within the holding time.

Prior to analyzing samples, verify the correct set-up and operation of the instrument or equipment.
Perform calibration, maintenance, and optimization as necessary to ensure proper functioning.

In general, for QC frequency of 1 perl0 or less client samples, the first set of QC is associated with
samples 1 — 10. If there are fewer than 20 samples in the workgroup, then the remaining client samples
are associated with the second set of QC.

Before completing workgroup creation, verify the correct PCNs and/or SCNs have been entered.
Percent recovery for control samples and spikes is calculated using the information in LIMS for each.

Verify the proper sub-sample (green dot, yellow dot, etc.) is being used for preparation or analysis.

0 Notify the supervisor or Production Manager as soon as possible if a sample cannot be located.
o Document on the bench sheet if a sub-sample other than the type indicated in the SOP is used.

Compare the Log-1n number on the sample container to the Log-In number on the bench sheet and make
avisible mark next to each sample on the workgroup to indicate the check has been performed.

Clearly label tubes, beakers, autosampler cups, etc. to identify the sample (and dilution factor, if applicable).
Manage sample volume to ensure all analyses from a bottle type can be completed.
Document all dilution factors on the bench sheet at the time the dilution is performed.

Record complete and accurate observations, as necessary, when an analysis, sample preparation, or
sample matrix is unusual or problematic.
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Ensure transcription errors do not occur. Verify al data manually entered into LIMS is correct before
completing the upload process.

The calibration workgroup must be associated with all subsequent workgroups. Record the calibration
workgroup number (or calibration file name) on the data review checklist.

Provide complete traceability for al standards and reagents used for sample preparation and analysis.
Quiality control samples must be treated in the same manner as client sample, including preparation.

If it is necessary to perform a calculation manually, use the values in the raw data [do not truncate] and
then round the final result to no more than three (3) significant figures. If the final result passes the
acceptance criteria then pass the QC in LIMS and note on the data review checklist that it passes.

LIMS performs severa additional QC calculations on the approved data including cation/anion balance
(CAB) checks, calculated TDS versus actual TDS ratios, and Total versus Dissolved ratios. The Project
Manager may update the status of the pertinent sample(s) to REDO if one of these calculations indicates
a discrepancy with the associated data.

If two attempts fail to produce acceptable data then notify the supervisor or Production Manager before
taking further action. It may be necessary to first determine if alarger problem isinterfering with the
analysis. Investigate the problem before qualifying the associated data.

If there is an indication that the anaytical system is out of control then the issue(s) must be investigated.
Notify the supervisor immediately. Conduct troubleshooting in an organized manner.

All data must be reviewed initially in LIMS [AREV] by the analyst who performed the analysis or by
another qualified individual who has previously been granted approval. The department supervisor or
another qualified individual performs the secondary review [SREV]. The following are data review
guidelines:

1) A datareview checklist must be completed during the review process. Verify al items listed and
note any errors, problems or non-compliances and the corrective action(s) taken.

2) |If applicable, review the raw data to verify the analytical system was in control and to ensure no
anomalies exist. Check for notes on the bench sheet regarding the preparation or analysis.

3) For client samples and quality control samples, ensure al results are within the measurement range
and are bracketed by a passing calibration and passing calibration verification [ICV/ICB or
CCV/CCB]. Sample values outside of the measurement range must be appropriately qudified if
reanalysisis not possible.

4) The corrective action specified in the SOP must be performed if any quality control sample does not
meet the acceptance criteria. Data associated with failed quality control cannot be qualified after the
initial analysis without acceptable justification.

5) Datais more acceptable if the preparation and analysis was performed within the holding time. If
reprep or reanalysis will be conducted outside of the holding time, check first with the supervisor.

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007
Quality Assurance Plan Version 12
SOPADO018.08.07.12 Page 54 of 96

6) Confirm all dilutions are appropriate. A reasonable explanation must be provided on the bench sheet
if a sample was diluted and the value is less than the reporting limit (refer also to section 15).

7) If theinitial analysis indicates possible positive or negative matrix interference then the sample(s)
should be retested on dilution to confirm. The sample needs to be retested only onetime —if a
background effect is till evident, then note the event on the data review checklist and qualify the
associated data.

8) If aspikefails, determine if the sample concentration is disproportionate to the spike added. If the
analyte concentration in the sample is > 4x the spike added then note the failure on the checklist and
appropriately qualify the associated samples.

9) If aspike recovery indicates the sample was not spiked, then re-prep / retest all associated samples.

10) Each associated client sample must be appropriately qualified if the matrix spike, matrix duplicate or
spike duplicate data cannot be used for validation purposes.

11) Confirm failed QC by verifying the correct PCN or SCN was entered. Make corrections if necessary
before proceeding with data review.

12) Verify al assigned qualifiers are appropriate. Does use of a particular qualifier make sense ? Could
data be defended using the qualifier(s) assigned to the scenario or problem ?

13) If acase narrative is necessary, the reason for accepting and reporting the data must be sound and
logical. Provide sufficient and accurate verbiage to ensure the datais legally defensible.

14) If asample was retested in the same workgroup, verify the correct data will be reported. All other
data for the sample must be failed — LIMS cannot report multiple data for the same sample.

15) Confirm all samples have the correct status (PASS, FAIL, REDO, REDX) before completing the
review process. For multi-parameter workgroups, all analytes must have the correct status.

16) Refer aso to section 11.0 for data evaluation criteria.
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14 DETECTION LEVELS

Current practice identifies several detection levels, each of which has a defined purpose: Instrument Detection
Limit (IDL), Method Detection Limit (MDL), and Reporting Limit (RL) or Practical Quantitation Limit (PQL).
The MDL and RL (or PQL) are stated in each test SOP and are adjusted accordingly in LIMS when datais
uploaded to reflect the use of smaller sample volume (dilution) or larger sample volume (concentration).

14.1  Instrument Detection Limit (IDL)

The IDL is the concentration of substance that produces a signal greater than three standard deviations of the
mean noise level or the concentration that can be determined by injecting a standard to produce a signal that is
five times the signal-to-noise ratio. The IDL should always be below the MDL and is not used for compliance
reporting, but is useful for estimating the amount of analyte needed to produce a signa in order to calculate an
estimated method detection level and for comparing the attributes of different instruments.

14.2  Method Detection Limit (MDL)

The EPA defines the MDL as the “minimum concentration of substance that can be measured by a specific
testing protocol and reported with 99% confidence that the analyte concentration is greater than zero...” This
confidence interval means that any substance detected at a concentration equal to the MDL is 99% likely to be
present, but it also means there is a 1% chance that the substance will be considered falsely present (false
positive). The MDL procedure is designed so that the probabilities of both false positive and false negative
errors are acceptably small; however, the procedure has limitations. Data users must understand the
limitations when evaluating low level data and must proceed with caution when interpreting data reported
between the MDL and RL in order to minimize the risk of making poor environmental decisions.

MDLs are dependent on variables (temperature, instrument conditions, analysts, matrix, etc.) and are typically
determined by processing, preferably over the course of several days, at least seven individual replicates of a
fortified blank sample through the method’ s preparation and analytical schemes. MDLs determined for the
same method / matrix / technology must be compared to ensure they are in agreement.

ACZ maintains a current MDL for each method. Unless specified by a method or to meet the needs of a
special project or client request, aMDL is considered current if no changes have been made to (1) extraction
or analytical procedure, (2) type of column used, if applicable, (3) instrument location, (4) instrument
sensitivity (i.e. no mgjor repairs or extensive servicing), and (5) other modifications of thistype. A qualitative
verification of the MDL must be performed annually for each applicable method, analyte, instrument, and
matrix and before a new instrument or method is utilized for client samples. Refer to ACZ’s SOP
Demonstration of Capability & Method Detection Limit Sudies (SOPADO0O01) for additional information.

14.3  Practical Quantitation Limit (PQL) / Reporting Limit (RL)

At the MDL, datais not quantifiable, and the uncertainty is + 100% (or + MDL). The PQL (RL) represents the
lowest quantitative level that can be achieved with good certainty during routine operations. Because data
reported at or above the PQL is reproducible, the client or other end user will be assured that the result is valid
and independent of variable analytical conditions. This reproducibility alows for comparison of analytical
results over aredatively long period of time, which isimportant to the monitoring of environmental data. ACZ
defines the PQL as a value typicaly 2 — 10 times the MDL. Reported values less than the PQL are qualified as
estimated. The region between the MDL and PQL is a continuum of uncertainty, lacking distinct cutoff points,
and the error below the PQL isincreased to the extent that the statistical validity of the result is questionable.
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15 SAMPLE DILUTIONS

Sample dilution may be necessary for one or more of the following reasons. (1) sample concentration exceeds
the established measurement range of the procedure / method (2) sample volume or materia is limited (3)
matrix interference is indicated or suspected (4) sample matrix is reactive (5) agueous sample contains high
sediment (6) color, odor or other physical characteristics are present (7) For ICP and ICPMS, TDSis greater
than 2000 mg/L. In all cases, the analyst must use good professional judgment when determining the most
appropriate dilution. Whenever possible, analyze a client sample and its associated matrix spike(s) and/or
matrix duplicate on the same dilution. |If circumstances prohibit retesting, including reanalysis that would
occur past the holding time, then the data must be reported with the appropriate quaifier(s).

For samples that contain high concentration of analyte(s), the analyst will use their knowledge of the
measurement range of the procedure to determine an optimal dilution that yields quantifiable data with minimal
error propagation. In general, prepare the dilution so the final concentration is near the mid-point of the
measurement range. A sample must be retested on a smaller dilution if analyte concentration is less than the
reporting limit — exceptions must be explained on the bench sheet. For multi-parameter analyses, it may not be
possible to report all analytes within the desired range, and the analyst must use their best judgment when
determining a reasonable dilution factor.

The following requirements pertain to all dilutions:
= Document al dilution factors on the bench sheet when the dilution is performed
» Assign the appropriate “D” qualifier if data for the diluted sample is less than the reporting limit

» Retest sample on smaller dilution if the result is less than the reporting limit (or document justification
for accepting the data on the bench sheet or data review checklist)

= Document the reason for any dilution on the bench sheet [not required for sample values that exceed
the measurement range of the procedure]

»  Provide accurate documentation for the benefit of preparation of a case narrative, data validation,
review by aregulatory agency or other third party, and reconstruction of the sample’s history

16 ERROR CORRECTION PROTOCOL

When an error occurs in any type of record it must be crossed out with a single line, not erased, deleted,
obliterated, or made illegible, and the correct value entered alongside. All changes to hard copy records must
be initialed and dated by the person making the correction. Under no circumstances may White-Out® or any
other substance be used to conceal data. Concealing or improperly altering data is fraudulent and may be
cause for termination from ACZ. Equivalent measures must be taken to avoid loss or change of origina datain
the case of records stored electronically. Refer to section 10 for details of corrections made to electronic
records. The following is an example of proper error correction:

fleece BWC 10-20-06
Mary had a little lamb, it's feet as white as snow. And everywhere that Lary went, the lamb was sure to go.
Mary BWC 10-20-06

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007
Quality Assurance Plan Version 12
SOPADO018.08.07.12 Page 57 of 96

17 COMPUTER / AUTOMATED PROCESSES

ACZ employsits proprietary LIMS2000 (Laboratory Information Management System) to acquire, record,
process, store and archive our data. It isthe primary application for all employees and encompasses the
combination of hardware and software throughout the entire facility to provide the interface for tasks such as
creating workgroups, reviewing data, and generating client reports. ACZ implements the defined standards of
Good Automated Laboratory Practices (GALP) to establish a uniform set of procedures to assure that al LIMS
data used by our clients are reliable, credible, and legally defensible.

17.1 Software

The software used to achieve GALP goals is a combination of industry standard commercial software and
internally developed applications. Commercia software is purchased through professional and well-devel oped
companies such as Oracle, Microsoft and Lab Vantage Systems that compl ete sufficient testing and quality
control to assure their product(s) functions properly. Internal applications undergo testing before being
implemented and distributed throughout the laboratory.

Instrument data is automatically backed up anytime afile is saved through a client-server process running on
most instrument PCs. This ability allows ACZ to see any version of afile created or modified during data
processing. Electronic records are protected, backed up and archived to prevent unauthorized access or
amendment. Refer to section 10.0 of this document and ACZ’s SOP Backup and Archive of Instrument Data
Files (SOPADO044) for details.

17.2 Hardware

ACZ deploys many application servers using industry standard architecture. All critical servers are redundant
so that one hardware failure will not cause a system failure. All servers run standard enterprise operating
systems such as Microsoft Windows 2000 and SuSE Linux for file and print services, intranet, web hosting,
severa databases and the phone system. All servers are routinely backed up to tape to maintain a complete
historical record of al data generated.

To the extent possible, instrument PCs comply with at least the recommendations of the instrument
manufacturer and are connected to ACZ’s network allowing transparent backup and access to computers by
system administrators. On most instrument computers, a “bare metal” restore of the computer can be done
for a minimum of down time in the event of a hardware failure.

17.3  Security

GALP security is controlled through a set of passwords. A log-in name and password are required to access
the ACZ’'s network. User passwords must be at least five characters and must be changed when the user is
prompted. Each user has a given set of network rights and is restricted to software necessary to complete

their job functions as well as hisher own documents. Refer also to section 10.7.1 for additional information.

A very secure firewall protects the network from the outside world, or, Internet. The only traffic permitted
access to the internal network is email and World Wide Web access. Incoming and outgoing E-mail is
scanned for viruses, then scanned for inappropriate content and quarantined if necessary. All web traffic that
is potentialy harmful is blocked by a scanning application running on a proxy server.
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18 CLIENT SERVICES
18.1  Subcontracting

ACZ utilizes subcontract labs to perform analyses for various reasons. A subcontracted lab must, at a
minimum, adhere to the same quality assurance standards implemented by ACZ and must be NELAC certified
for the subcontracted analysis. When applicable, ACZ advises its clients in writing of its intentions to
subcontract any portion of the testing to another party. Non-NELAC work performed by a subcontracted lab
must be clearly identified in the subcontract lab’s report. ACZ scans this report as an attachment to be
included as part of ACZ’sfinal report. A comment is added to ACZ's final report indicating which
subcontracted |aboratory performed the analyses. Refer to ACZ’'s SOP Client Service Policies and
Procedures (SOPADO043) for additional information.

18.2  Data Reporting

Once al analyses and the entire review process have been completed, a client report is generated and submitted
for final validation by the Project Manager. If necessary, a case narrative is written describing the details of
the project and any non-conformances or other relevant issues. The PM electronically signs the report, and
the Document Control department sends the report to the client in an electronic format. At a minimum, the
following information appears on an ACZ anaytical report:

Client Name Sample Matrix

Client Address Parameter/Analyte

Client Contact Method Reference

Lab Sample ID Result

Client Sample ID Units

Client Project ID LIMS Qualifier (U, B, J, H)

ACZ Report ID MDL or LLD

Date/Time Sampled PQL or RL

Date/Time Received Andyst's Initials

Date/Time Analyzed Extended Qualifiers (as separate page)

A complete electronic data package contains the analytical reports, the external chain of custody records,
sample shipping documentation, and any other relevant project information. Department Reference Sheets
explaining acronyms, qualifiers, and method references are also included. All of these documents are an
integral part of the final data package and must always be viewed as awhole. To prevent the separation of
reports, each page identifies the project number, the sequential page number, and the total number of pagesin
the data package. Refer to ACZ's SOP Client Service Policies and Procedures (SOPAD043) for more detail.

If requested by a client, custom and standard Electronic database deliverables (EDDs) are generated by the
Document Control department. These deliverables, containing data in client specified format, are sent by e
mail with the client report. EDDs and analytical reports access data from the same Orecle tables, thus
eliminating the possibility of inconsistent results. Refer to ACZ’s SOP Client Service Policies and Procedures
(SOPADO043) for more detail.
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18.3  Data Confidentidity

ACZ has an obligation to each client to maintain custody of samples, data, and reports and to keep all data or other
information confidential. To uphold this responsibility, ACZ retains custody of the information at all times — data or
other client information obtained by ACZ is not allowed to leave the premises. This includes but is not limited to
Chains of Custody, raw data, workgroups, run logs, logbooks, reports, QC summaries, data packages and other
media containing data. Client data cannot be released to anyone except the client (as directed on the Chain of
Custody) or the client’s designated representative, and project data, including any client information, is not to be
discussed with anyone other than ACZ employees and/or the client without first receiving written permission from
the client. Additiondly, client-specific information is not to be documented on raw data, workgroups, logbooks, or
other records that may be provided to any client as part of an extended data package. All information must be
referenced using only the ACZ log-1n number. Refer to ACZ’s SOP Ethics and Proactive Prevention Program
(SOPADO039) for additional details of policies pertaining to confidentiality.

With the rapid advances of computer and information technology, it is possible for an employee to work at home
and access the same electronic data and documents they could access while at ACZ. Accessing data from
outside of ACZ could potentially compromise security, confidentiality and custody issues. ACZ’s policy on
external computer access is as follows:

External access to the ACZ network is limited to employees that may need to access information remotely.
Employees requiring such access use ACZ's Virtua Private Network (VPN). The VPN client is setup on the
employee's computer so that it adheres to ACZ security standards. These standards include (1) a unique user
name (2) a password with at least 12 characters, and (3) 128 bit encryption of data to and from the client from
the ACZ servers. After the VPN server has authenticated the employee, the employee must logon to the ACZ
domain through normal domain security in order to access any ACZ network resources. Most employees initiate a
"Remote Desktop" connection to their office PCs, thus ensuring that ACZ data is never accessible from the client
PC hard drive. For portable computers that must directly access the ACZ network, an additional security measure
is mandatory —any portable ACZ PC must have an additional "BIOS" password. Without the additional password,
the PC will not boot. This security measure isin place to prevent the portable PC from being used in case of loss
or theft of the computer.

ACZ has implemented the latest available technology to protect our network from malicious attacks. The
bridge/router connecting the internal network to the Internet is protected by the latest implementation of a Linux
firewdl. Only SMTP (email) and HTTP traffic are allowed between the network and the Internet. Exchange
server blocks al “dangerous’ attachments, such as executables, macros and VB scripts.

18.4  Client Feedback

Handling client feedback is ajoint effort between QA/QC, Project Managers, Production Supervisors, and
Client Service representatives. If a client has a concern or complaint, either a Project Manager or Client Service
Representative takes the call and initiates the feedback procedure by documenting the complaint or problem
and requesting the assistance of the Production Supervisor and/or QA/QC Officer. If the issue cannot be
easily resolved then it must be documented using FRMADO24, which is routed from the initiator to other
appropriate parties, including the QA/QC Officer if necessary. All client feedback is submitted to upper
management as part of the Management Review of the Quality System. Refer to ACZ’s SOP Client Service
Policies and Procedures (SOPADO043) for additional information.
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19 RADIOCHEMISTRY INSTRUMENTATION

Radioanalytical instrumentation is located adjacent to the radiochemistry prep lab. In order to maintain
appropriate temperature control in the instrument lab, separation must be maintained. The door between
the two lab areas must be kept closed when not in use. Except as noted, instrument checks and other
determinations must be performed and documented annually, or more often if necessary.

NOTE: To eliminate potential contamination, planchets must be stored in a covered container or in a drawer.
19.1  Gas-Flow Proportional Counter

19.1.1 Instrument Reliability Test (Voltage Plateau Determination) — The proper voltage plateau for
alpha and beta is where the counting rate is consistent (should not exceed > 5% over a 150
volt change in anode voltage).

19.1.2 Cross Talk (Carryover) Check - Cross talk is defined as the percentage of apha counts
represented on the beta plateau. Once the amount of cross talk is determined, the cross talk
settings are adjusted on the instrument to eliminate cross talk.

19.1.3 Detector Efficiency Curve (Self Absorption) - Efficiency curves are graphs plotting counts
versus sample density and determine the efficiency of the alpha and beta counter based on
sample density. This factor is part of the overall determination of sample activity.

19.1.4 Background Checks- Characteristic of most detectors is a background or instrument count
rate attributed to cosmic radiation, radioactive contaminants in instrument parts, counting
room construction material and/or the proximity of radioactive sources. Placing an empty
planchet in the counting chamber and counting it for as long as the longest sample-counting
duration can determine the background rate (or a background check can be completed
overnight). An overnight background determination must be completed at least quarterly.
The daily background rate must be analyzed daily for each detector.

19.1.5 Instrument-Response Check Source - This continuing calibration check verifies the instrument
response and stability and is performed daily for each detector. If the source count iswithin
two standard deviations (sigma) of the previously determined average count rate, instrument
reliability and stability is established. |If the check source is outside the +2 sigma-warning
limit, then the variability should be further investigated. If the check source is outside the +3
sigma out of control limits, then no further samples should be analyzed until the problem is
resolved. If insufficient data exists for control charts, +10% of the initial value is considered
acceptable.

19.2  Liquid Scintillation Counter

19.2.1 Optimal Window - When determining radionuclides by liquid scintillation, it is necessary to
select the optimal window by counting a standard for five minutes and generating a sample
spectrum. For better clarity, alog scale for the channel number axis should be used. On the
graph, the region of interest is determined by the energy of the peak one istrying to
quantitate. The optimal window is formed by extending this region by 10% on each side of
the apha peaks.
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193

19.2.2

19.2.3

19.2.4

Efficiency Quench Curve— The liquid scintillation instrument, a Beckman LS 6000TA,
automatically corrects for quenching by the H - Method. Refer to SOPRCO10 for details.

Background Check - Two background sources must be checked while preparing the liquid
scintillation counter for analysis. The electronic (or instrument) background is the electronic
noise of the system and can be determined with an empty counting chamber and a dark vial
typically filled with graphite. Count as long as a sample is typically counted. The second
source of background is chamber background, which is caused by contamination from
instrument parts, counting room construction materials, and/or proximity of radioactive
sources. Chamber background can be determined by using a vial containing liquid scintillator
and a 10mL volume of Type | water (low background water). For both checks, the counting
duration should be equivalent to the longest sample counting duration. Both checks must be
performed on a daily basis and recorded in the instrument logbook.

I nstrument-Response Check Source - This continuing calibration check verifies instrument
response and stability and must be performed daily. If the source count is within two
standard deviations (sigma) of the previously determined average count rate, instrument
reliability and stability is established. If the source rate is outside the +2 sigma-warning limit
then the variability should be further investigated. If the source check is outside the £3 sigma
out of control limits, then no further samples should be analyzed until the problem is resolved.
Resolution might include a new efficiency curve, background checks, and/or instrument
maintenance. If insufficient data exists for control charts, +10% of the initial source valueis
considered acceptable. The source for this check is a Tritium standard.

Alpha Spectrometer

19.3.1

19.3.2

19.3.3

Energy vs. Channel Calibration - Each apha spectrometer has a set number of channels
associated to it. To associate these channels to a specific alpha particle, the channels must be
calibrated. One known calibrated solid source is placed into the detector and analyzed for five
minutes to determine its associated channel to its calibrated energy peak. Since the energy is
linear across the channels, all of the channels now have an associated energy. This
determination is performed on an annual basis, or whenever maintenance is performed that
could potentially affect the calibration.

Background Checks - Characteristic of most detectors is a background or instrument count
rate attributed to cosmic radiation, radioactive contaminants in instrument parts, counting
room construction material and/or the proximity of radioactive sources. Placing an empty
planchet in the counting chamber and counting it for as long as the longest sample-counting
duration can determine the background rate (or a background check can be completed
overnight). An overnight background determination must be completed at least quarterly.

I nstrument- Response Check Source - This continuing calibration check verifies the instrument
response and stability and is performed daily. If the source count is within two standard
deviations (sigma) of the previously determined average count rate, instrument reliability and
stability is established. If the source rate is outside the 2 sigma-warning limit, then the
variability should be further investigated. If the source check is outside the +3 sigma out of
control limits, then no further samples should be analyzed until the problem is resolved.
Resolution might include a background check, and/or instrument maintenance. If insufficient
data exists for control charts then £10% of the true value is considered acceptable.
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194  Gamma Spectrometer

19.4.1 Background Checks- Characteristic of most detectors is a background or instrument count
rate attributed to cosmic radiation, radioactive contaminants in instrument parts, counting
room construction material and/or the proximity of radioactive sources. The background rate
can be determined by placing a blank water sample within a Marinelli beaker in the counting
chamber and counting it for as long as the longest sample-counting duration, or a background
check can be completed overnight. A background check must be performed for every
workgroup.

19.4.2 Instrument-Response Check Source - This continuing calibration check verifies instrument
response and stability. This check is performed for every workgroup. If the source count is
within two standard deviations (sigma) of the previously determined average count rate,
instrument reliability and stability is established. |If the source rate is outside the +2 sigma-
warning limit, then the variability should be further investigated. If the source check is
outside the +3 sigma contral limits, then no further samples should be analyzed until the
problem is resolved. Resolution might include a background check, and/or instrument
maintenance. If insufficient data exists for control charts then +10% of the true value is
considered acceptable.
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APPENDIX A Required Container Type, Preservation Techniques, and Holding Times

Parameter Container Preservation & Maximum Holding Time ¢
Alkainity HDPE or Glass | 4°C 14 days
Acidity HDPE or Glass | 4°C 14 days
Ammonia (N-NHj) HDPE or Glass | 4°C; H,SO,topH <2 28 days
Anions HDPE 4°C 28days (Br -, F,Cl", SO%)
BOD, CBOD HDPE or Glass | 4°C 48 hours
COD HDPE or Glass | 4°C; H,SO,to pH <2 28 days
Color HDPE or Glass | 4°C 48 hours
Conductivity HDPE or Glass | 4°C 28 days
Cyanide HDPE or Glass | 4°C; NaOH to pH> 12 l4days
Chromium (V1) HDPE or Glass | 4°C Refer to SOP for holding time
Dissolved Oxygen Glass None required Anayzeimmediately
Metals (except Cr ©*, Hg) | HDPE or Glass | HNO; to pH <2 180 days
Mercury HDPE or Glass | HNO;to pH <2 28days
N —NO,/ NO; HDPE or Glass | 4°C; H,SO,to pH <2 28 days (48 hoursif unpreserved)
N —NO; HDPE or Glass | 4°C; H,SO,to pH <2 28 days (48 hoursif unpreserved)
N - NO, HDPE or Glass | 4°C 48 hours
Nitrogen, Total Kjeldahl | HDPE or Glass | 4°C; H,SO,to pH<2 28days
Oil & Grease Glass 4°C; HCl or H,S0,to pH< 2 28 days
Orthophosphate HDPE or Glass | 4°C 48 hours
pH HDPE or Glass | Nonerequired Analyzeimmediately
Phenols Glass 4°C; H,SO,topH <2 28 days
Phosphorus (Total) HDPE or Glass | 4°C; H,SO,to pH <2 28 days
Sulfide HDPE or Glass | 4°C; Zn acetate+ NaOHtopH >9 | 7 days
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APPENDIX A Continued

Par ameter Container Preservation Maximum Holding Time
Sulfite HDPE or Glass 4°C; EDTA Anayzeimmediately
Settleable Solids HDPE or Glass 4°C 48 hours
Total Organic Carbon Glassonly 4°C; HCl or H,S0,topH<2 | 28days
Turbidity HDPE or Glass 4°C 48 hours
Total Dissolved Solids HDPE or Glass 4°C 7 days
Total Suspended Solids HDPE or Glass 4°C 7 days
Total Solids HDPE or Glass 4°C 7 days
Total Volatile Solids HDPE or Glass 4°C 7 days
Radon-222 GlassVia ¢ 4 days

Total Volatile Hydrocarbons

GlassVid or jar

4°C; HCl to pH < 2 (water)

Refer to SOP for holding times

Total Petroleum Hydrocarbons

Amber Glass

4°C

Refer to SOP for holding times

BTEX/MTBE

GlassVid or jar

4°C; HCl to pH < 2 (water)

14 days

Organochlorine Pesticides Glass Vid or jar 4°C;pH5-9 Refer to SOP for holding times
PCBs Amber Glass 4°C Refer to SOP for holding times
PAHs Amber Glass 4°C Refer to SOP for holding times
BNAS (semi-volatiles) Amber Glass 4°C Refer to SOP for holding times

VOAS (volatiles)

GlassVid or jar

4°C; HCl to pH < 2 (water)

Refer to SOP for holding times

TCLP

Glass d

4°C

Refer to SOP for holding times

Radchem (except Rn-222)

HDPE cube

HNO; to pH <2

180 days

No pH adjustment for soil

o0 To

Teflon-lined septaor lid

Preservation with 0.008% Na,S,0, required only when residual chlorineis present.
Unless otherwise specified in the test SOP, compl ete sampl e preparation and analysis within holding time.
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APPENDIX B Utah BLI Certificate and List of Certified Parameters
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APPENDIX C ADHS Certificate and List of Certified Parameters
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Arizona Department of Health Services Page: 1
Office of Laboratory Licensure, Certification & Training
250 North 17th Avenue, Phoenix, AZ 85007

Wednesday, June 27 2007

AZ License: AZ0102
Lab Director: Ms. Audrey J. Stover

Lab Name: ACZ Laboratories, Inc.
Phone: (970) 879-6590
Fax: (970) 879-2216

Program HW
Parameter EPA Method Billing Code Cert Date
Alkline Digestion For Hexavalent Chromium EPA 3060A PREP2 05/09/07
Alpha-Emitting Radium Isotopes EPA 6315 RADIO 09/23/97
Aluminum EPA 6010B MTL3 06/03/98
Aluminum EPA 6020 MTL7? 04/12104
Antimony EPA 6010B MTL3 05/08/02
Antimony EPA 6020 MTL7? 02724197
Aromatic & Halogenated Vocs EPA 8021B VOC1 01/15/03
Arsenic EPA 6010B MTL3 05/08/02
Arsenic EPA 6020 MTL7? 02724197
Barium EPA 6010B MTL3 06/03/98
Barium EPA 6020 MTL7? 02/24/97
Beryllium EPA 6010B MTL3 05/01/92
Beryllium EPA 6020 MTL7? 02724197
Boron EPA 6010B MTL3 04/04/06
Cadmium EPA 6010B MTL3 06/03/98
Cadmium EPA 6020 MTL7? 02724197
Calcium EPA 6010B MTL3 06/03/98
Chromium Total EPA 6010B MTL3 06/03/98
Chromium Total EPA 6020 MTL? 02/24/97
Chromium, Hexavalent EPA 7196A MTL4 04/12/04
Closed System Purge And Trap Exfract Vocs EPA 5035A MISC21 12/05/06
Caobalt EPA 6010B MTL3 06/03/98
Caobalt EPA 6020 MTL7? 02/24/97
Continious Liquid-Liquid Extraction EPA 3520C PREP2 05/09/02
Copper EPA 6010B MTL3 06/03/98
Copper EPA 6020 MTL? 02/24/97
Corrosivity Ph Determination EPA 9040C HAZA1 12/05/06
Cyanide EPA G012B MISC7? 12/05/06
Cyanide Exfractions For Solids And Qils EPA G013A PREP3 12/05/06
Dissolved In Water EPA 3005A PREP1 05/08/02
Gross Alpha And Bela EPA 9310 RADIO 06/23/97
Hem For Aqueous Samples EPA G070A MISCE 05/09/07
Hem For Sludge Sediment And Solid Samples EPA 6071B MISCG 12/05/06
Hydrogen lon (Ph) EPA 9045D NIAS 12/05/06
Ignitability (Flash Paint) EPA 1010A HAZ?2 12/05/06
Iron EPA 6010B MTL3 06/03/98
Lead EPA 6010B MTL3 06/03/98
Lead EPA 6020 MTL? 02/24/97
Lithium EPA 6010B MTL3 06/26/02
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Wednesday, June 27 2007

Lab Name: ACZ Laboratories, Inc.

Program HW
Parameter EPA Method Billing Code Cert Date
Magnesium EPA 60108 MTL3 06/03/98
Manganese EPA 60108 MTL3 06/03/98
Manganese EPA 6020 MTL7 02/24/97
Mercury EPA 7470A MTL5 06/02/97
Mercury EPA 747T1A MTL5 05/01/92
Microwave Assisted Digestions EPA 3015A PREP1 05/12/03
Microwave Assisted Digestions EPA 3051 PREP1 06/12/03
Molybdenum EPA 60108 MTL3 06/03/98
Nickel EPA 60108 MTL3 05/01/92
Nickel EPA 6020 MTL7 02/24/97
Nonhalogenated Organics Using Ge/Fid EPA 8015D VOC4 12/05/06
Paint Filter Liquids Test EPA 90958 MISC18 12/05/06
Pcbs By Go EPA 8082 S0C9 04/10/03
Potassium EPA 60108 MTL3 06/03/98
Purge And Trap For Aqueous Samples EPA 5030C PREP?2 12/05/06
Radium 228 EPA 9320 RADIO 06/26/02
Sediments, Sludges And Solls EPA 30508 PREP1 05/09/02
Semivalatie Compounds By Go/Ms EPA 8270C S0C16 06/03/98
Separatory Funnel Liquid-Liquid Extraction EPA 3510C PREP?2 05/09/02
Silica EPA 60108 MTL3 04/04/06
Silver EPA 60108 MTL3 06/03/98
Silver EPA 6020 MTL7 02/24/97
Sodium EPA 6010B MTL3 06/03/98
Soxlhet Extraction EPA 3540C PREP2 05/09/02
Splp EPA 1312 HAZG 02/15/96
Sfrontium EPA 60108 MTL3 05/09/02
Telp EPA 1311 HAZS 05/01/92
Thallium EPA 60108 MTL3 06/26/02
Thallium EPA 6020 MTL7 02724197
Tin EPA 6010B MTL3 06/03/98
Titanium EPA 60108 MTL3 04/04/06
Total Metals EPA 3010A PREP1 05/09/02
Total Recoverable In Water EPA 3005A PREP1 05/09/02
Ultrasonic Extraction EPA 35508 PREP2 05/09/02
Yocs By Go/Ms EPA 82608 YOCsB 06/03/98
Waste Dilution EPA 3580A PREP2 05/12/03
Zinc EPA 6010B MTL3 06/03/98
Zinc EPA 6020 MTL7 02/24/97
Total Licensed Parameters in this Program: 77
Program SDW
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Page:
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AZ License: AZ0102 Lab Name: ACZ Laboratories, Inc.
Program SDW
Parameter EPA Method Billing Code Cert Date
Alkalinity SM 2320B NIA1 04/10/03
Aluminum EPA 200 7 MTL3 04/10/03
Antimony EPA 200 8 MTL? 04/10/03
Arsenic EPA 2008 MTL? 04/10/03
Barium EPA 2008 MTL? 04/10/03
Beryllium EPA 200 8 MTL? 04/10/03
Bromide EPA 3000 NIHIA1 04/10/03
Cadmium EPA 2008 MTL? 04/10/03
Calcium EPA 2007 MTL3 04/10/03
Carbon, Tatal Organic EPA 5310B MISCA 04/10/03
Chloride EPA 3000 NIHIA1 04/10/03
Chromium Total EPA 2008 MTL? 04/10/03
Copper EPA 2008 MTL7? 04/10/03
Cyanide EPA 3354 MISCY 06/26/02
Cyanide SM 4500 CN F MISCY 04/10/03
Fluoride EPA 3000 NIHIA1 04/10/03
Fluorde SM 4500-F C NIBS 04/10/03
Grass Alpha EPA 600 RADIO 05/12/03
Gross Beta EPA 600 RADIO 04/10/03
Hardness SM 2340B MTL3 05/08/02
Hydrogen lon (Ph) SM 4500-H B NIAS 05/08/07
Iran EPA 2007 MTL3 04/10/03
Lead EPA 2008 MTL7? 04/10/03
Magnesium EPA 2007 MTL3 04/10/03
Manganese EPA 2007 MTL3 04/10/03
Mercury EPA 2451 MTLS 04/10/03
Nickel EPA 2008 MTL7? 04/10/03
Nitrate EPA 3532 NIB1 04/10/03
Nitrite EPA 3532 NIIB4 06/26/02
Orthophosphate EPA 3651 NIIBS 04/10/03
Preliminary Filtration SM 3030B PREP1 12124103
Radium 226 EPA G031 RADIO 04/10/03
Radium 228 EPA 904 RADIO 04/10/03
Residue, Filterable (Tds) SM 2540C NIIAS 04/10/03
Selenium EPA 2008 MTL7? 04/10/03
Silica EPA 2007 MTL3 04/10/03
Silver EPA 2008 MTL7? 04/10/03
Sodium EPA 2007 MTL3 04/10/03
Specific Conductance SM 2510B NIAT 04/10/03
Strontium EPA 2007 MTL3 04/10/03
Sulfate EPA 3000 NIIA1 04/10/03
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AZ License: AZ0102 Lab Name: ACZ Laboratories, Inc.

Program SDW
Parameter EPA Method Billing Code Cert Date
Thallium EPA 2008 MTL? 04/10/03
Turbidity, Niu- Nephelometric EPA 1801 NIAS 04/10/03
Uranium EPA 200 8 MTL? 04/13/05
Zinc EPA 2007 MTL3 04/10/03

Total Licensed Parametfers in this Program: 45

Program ww
Parameter EPA Method Billing Code Cert Date
Acidity SM 2310B NIA1 06/26/02
Alkalinity, Tatal SM 2320B NIA1 06/26/02
Aluminum EPA 2007 MTL3 10/16/95
Aluminum EPA 2008 MTL? 04112404
Ammaonia EPA 3501 NIIB1 05/01/92
Antimony EPA 2007 MTL3 05/08/02
Antimony EPA 2008 MTL? 02/24/97
Arsenic EPA 2007 MTL3 05/09/02
Arsenic EPA 200 8 MTL? 02/24/97
Barium EPA 2007 MTL3 10/16/95
Barium EPA 2008 MTL? 02/24/97
BaseMeulrals And Acids Excluding Pesticides EPA 625 SOC16 05/12/03
Beryllium EPA 2007 MTL3 10/16/95
Beryllium EPA 200 8 MTL? 02/24/97
Biochemical Oxygen Demand SM 5210B DEMA1 05/09/07
Boron EPA 2007 MTL3 05/01/92
Bromide EPA 3000 NIHIA1 06/27/01
Cadmium EPA 2007 MTL3 10/16/95
Cadmium EPA 2008 MTL7? 0224197
Calcium EPA 2007 MTL3 05/25/94
Chemical Oxygen Demand EPA 410 4 DEM3 05/01/92
Chloride EPA 3000 NIIA1 05/25/94
Chloride SM 4500-CL E NIAZ 05/08/07
Chromium Total EPA 2007 MTL3 10/16/95
Chromium Total EPA 200 8 MTL7? 02/24/97
Chromium, Hexavalent SM 3500-CR D MTL8 056/08/02
Caobalt EPA 2007 MTL3 10/16/95
Caobalt EPA 200 8 MTL7? 02724197
Copper EPA 2007 MTL3 10/16/95
Copper EPA 2008 MTL7? 02/24/97
Cyanide, Total EPA 3354 MISC? 05/08/07
Fluoride EPA 3000 NIHIA1 05/09/02
Fluoride SM 4500-F C NIB3 05/08/02
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Arizona Department of Health Services Page: 5
Office of Laboratory Licensure, Certification & Training
250 North 17th Avenue, Phoenix, AZ 85007
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Lab Name: ACZ Laboratories, Inc.

Program ww
Parameter EPA Method Billing Code Cert Date
Gross Alpha EPA 900 RADIO 04/10/03
Gross Beta EPA 900 0 RADIO 04/10/03
Hardness SM 2340B NIAS 01/12/06
Hydrogen lon (Ph) SM 4500-H B NIAS 05/08/07
Iron EPA 2007 MTL3 10/16/95
Kjeldahl Nitrogen EPA 3512 NIIB3 05/08/02
Lead EPA 2007 MTL3 10/16/95
Lead EPA 2008 MTL? 02/24/97
Lithium EPA 2007 MTL3 04/10/03
Magnesium EPA 2007 MTL3 05/25/94
Manganese EPA 200 7 MTL3 10/16/95
Manganese EPA 2008 MTL7? 02124197
Mercury EPA 1631E MTL10 04/10/03
Mercury EPA 2451 MTLS 10/16/95
Molybdenum EPA 2007 MTL3 10/16/95
Molybdenum EPA 2008 MTL? 02724197
Nickel EPA 2007 MTL3 10/16/95
Nickel EPA 200 8 MTL? 02/24/97
Nitrate-Nifrite {(As N) EPA 35372 NIB1 05/01/92
Nitrite EPA 3532 NIIB4 05/08/07
Oil And Grease, Tph EPA 1664A MISC6E 12/05/06
Orthophosphate EPA 3651 NIIBS 05/01/92
Phencls EPA 4204 MISCB 05/098/07
Phosphorus Tolal EPA 3651 NIIB6 05/01/92
Potassium EPA 2007 MTL3 05/25/94
Purgeables EPA 624 VOC8 05/12/03
Radium 226 EPA 9031 RADIO 04/10/03
Residue Filterable SM 2540C NIAS 12/05/06
Residue Nonfilterable SM 2540D NIIAS 12/05/06
Residue Total SM 2540B NIlA4 12/05/06
Residue Yolatle EPA 1604 NIA7 05/01/92
Residue, Seltleable Solids SM 2540F NIIAG 05/01/92
Selenium EPA 2007 MTL3 05/09/02
Selenium EPA 2008 MTL7? 02/24/97
Selenium SM 3114B MTLE 05/08/02
Silica, Dissolved EPA 2007 MTL3 05/01/92
Silver EPA 2007 MTL3 10/16/95
Silver EPA 2008 MTL7? 02/24/97
Sodium EPA 2007 MTL3 05/25/94
Specific Conductance SM 2510B NIAT 05/24)07
Strontium EPA 2007 MTL3 05/08/02
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Lab Name: ACZ Laboratories, Inc.

Program ww
Parameter EPA Method Billing Code Cert Date
Sulfate EPA 3000 NIHIA1 05/25/94
Sulfate SM 4500-804 D NIB3 05/18/05
Thallium EPA 200 8 MTL? 02/24/97
Tin EPA 2007 MTL3 05/08/02
Total Organic Carbon SM 5310B MISCA 05/09/07
Turbidity EPA 180 1 NIAG 05/01/92
Uranium EPA 200 8 MTL? 02/24/97
Yanadium EPA 2007 MTL3 10/16/95
Yanadium EPA 2008 MTL? 02724197
Zinc EPA 2007 MTL3 10/16/95
Zinc EPA 200 8 MTL? 02/24/97
Total Licensed Parameters in this Program: g5
Instruments Quantity Date
GAS CHROMATOGRAPH 4 05/25/64
GAS CHROMATOGRAPH/MASS SPECTROMETER 3 05/09/02
RADIATION COUNTING INSTRUMENT 3 0711/
INDUCTIVELY COUPLED PLASMAMASS SPECTROMETER 3 0711/
AUTOMATED AUTOANALYZER 2 05/M16/07
ION CHROMATOGRAPH 1 05/09/07
INDUCTIVELY COUPLED PLASMA SPECTROMETER 1 04/04/06
ATOMIC ABSORPTION SPECTROPHOTOMETER 1 05/09/07
MERCURY ANALYZER 1 05/09/02
Softwares
ENVIROQUANT - GCMS
AGILENT - ICPMS
LEEMAN MERCURY ANALYZER
TJA TRACE-ICP
ENVIROQUANT - HPLC
BERTHOLD LB770 - COUNTER FOR RADICACTIVITY
TENNELEC LB 5100 - COUNTER FOR RADIOACTIVITY
CANBERRA XLB - COUNTER FOR RADIOACTIVITY
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ACZ Laboratories, Ine.
2773 Downhill Drive
Steamboat Springs, CO 80487

DEPARTMENT REPORT FOR MANAGEMENT REVIEW
OF THE QUALITY SYSTEM

Department: Quarter Ending:

OPERATIONS: EVALUATE ALL OPERATIONS (FROM LOG-IN —REPORTING) A3 IT PERTAINS TO THE DEPARTMENT

What operations-related isaues within the company, including client feedback, have the department encountered during the last
quarter? Were any of the izsues reoccurring? What actions were taken to resolve the lzsues? What actions can be taken to
reduse/sliminate thess isauss in the future?

RESQURCES & PERSONNEL: EVALUATE RESOURCES & PERSONNEL AS THEY PERTAIN TO THE DEPARTM ENT

Did the department have adequate resources (supplies, instrumentation, facilities, ete.) and properly trained staff for the wolume of
work? What resources must be available for the work expected next quarter? What obstacles do employees within the department
routinely experience that hinder sfficiency/productivity?

QUALITY ASSURANCE & QUALITY CONTROL: EVALUATE QA/QC AS THEY PERTAIN TO THE DEPARTMENT

Arc any failed QU indicators reccourring? If so, describs. Were any changss to policiss/procedurss implemsnted during the past
quarter as a result of corrective and/or preventive actions? If yes, were they sffectivs? If no, what changss would be sffective?

MISC: PROYIDE ADDITIONAL FEEDBACK

FEMQAD41.08 06.02

2773 Downhill Drive 970-879-6590
Steamboat Springs, CO 80487 WWW.aCZ.com



ACZ Laboratories, Inc. August 10, 2007

Quality Assurance Plan Version 12
SOPADO018.08.07.12 Page 86 of 96
ALCE Laboratories, Ine. M ANAGEMENT REVIEW OF THE QUALITY SYSTEM

2773 Downhill Drive
Steamboat Springs, CO 30487

DATE OF REVIEW :

Attendees:

SUITABILITY OF POLICIES & PROCEDURES :

Do ACZ's policies and procedures accurately reflect management’s Quality Policy Staternent? Are ACZ’s policies and procedures
effective? If no, what changes are necegzary?

REVIEW OF STAFF RESO URCES & TRAINING:

Did ACZ have appropriate staff to handle the volume of work received during the past quarter? Wag all staff properly trained and

was training documented before a new analyze independently analyzed client samplss?

REVIEW OF INSTRUMENTATION / EQUIPMENT, SUPPLIES & CONSUMABLES :

Did ACZ have necessary and properly functioning instrumentation and equipment to perform the volume of work
received last quarter? Did ACZ have adequate supplies and consumables onhand to perform the volume of work?

Page 1 0f 4 FRMQAD42.08.06.02
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ACZ Laboratories, Ine. M ANAGEMENT REVIEW OF THE QUALITY SYSTEM

2773 Downhill Drive
Steamboat Springs, CO 30487

REVIEW OF RECENT INTERNAL AUDITS:

Did the QA/QC department adhere to its internal audit schedule? Did any department({s) have significant issues? Were corrective
actions completed properly and within the agreed time frame? Was Tollow-up completed for all corrective actions?

REVIEW OF RECENT EXTERNAL AUDITS:

Did the audit report(s) cite any repeat deficiencies? Did any department(s) have significant issues? Were all corrective
actions completed properly and within the agreed time frame? Was follow-up completed for all corrective actions?

REVIEW OF RECENT PROFICIENCY TESTING STUDIES :

A) Were all analyte values reported for each study?
WP
WS
RAD
SolllUST

B) Did ACZ passed 2 out of the 3 most recent PT studies for each analyte?
WP
WS
RAD
SolllUST

C) Wem comeactive actions somplsted within the agreed time frame for all studies?
WP
W3
RAD
Soil/UST

Page 2 of 4

Na [
Na [
Na O
na O

Na [
Na [
na O
Na O

Na [
Na O
Na O
Na O

Tes D No |:|
Tes D No D
Yes D No D
Tes l:l No D
Tes D No D
Tes D No D
Teg l:l No D
Tes l:l No D
Tes D No D
Yes l:l No D
Tes l:l No D
Tes D No D
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ALCE Laboratories, Ine. M ANAGEMENT REVIEW OF THE QUALITY SYSTEM

2773 Downhill Drive
Steamboat Springs, CO 30487

REVIEW OF RECENT CORRECTIVE / PREVENTATIVE ACTIONS:

What corrective / preventive actions were implemented during the past quarter? What trends are apparent? Were corrective actions
sompleted within the agreed time frame? Hawe changes resulting from corrective / preventive actions been implemented? Are they
sffsotive?

REVIEW OF CLIENT COMPLAINTS /FEEDBACK:

Did ACZ receive client feedback (positive or negative) during the past quarter? For complaints received, did ACZ adhere to ite
client complaint policy? Were complaints handled in a manner satisfactory to the client? Were all complaints resolved? What
quality indicators are repsatsd?

REVIEW OF CHANGES IN VOLUME / TYPE OF WORK:

Did ACZ expenence a significant change in volurne and/or type of work last quarter? How did we do? What improvements can be
made? Iz ACZ prepared for volume and/or type of work expected next quarter?

REVIEW OF ETHICS PROGRAM:
Were all Ombudsman 1ssues addressed in a timely manner? Were any data intergrity issues/concerns brought to the attention of the

Ombudsman isgues or dilemmas? Were all employess trained on ACZ’s Ethics and Proactive Prevention Program (SOPATI039)?
Was follow-up training conducted within the time frame stated in SOPAD0O39?

Page 3 of 4 FRMQAD42.08.06.02
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ALCE Laboratories, Ine. M ANAGEMENT REVIEW OF THE QUALITY SYSTEM

2773 Downhill Drive
Steamboat Springs, CO 30487

REVIEW OF DEPARTMENTS :

Geochemistry

Clean Room/ Prep

Inorganic Inst/ Prep

‘Wet Chemistry Instrument

‘Wet Chemistry Manual

Organics

Radiochemistry

Log-Tn

Client Services (Sales / PMs)

Document Control

Information Systems

Page 4 of 4 FRMQAD42.08.06.02
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APPENDIX E REFERENCESUTILIZED BY ACZ
“NELAC Standards,” National Environmental Laboratory Accreditation Conference, (current version).

"Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act,"
USEPA, Federal Register Vol. 67, No. 205, October 23, 2002.

"Manual for the Certification of Laboratories Analyzing Drinking Water," USEPA, (current version).
"Methods for the Chemical Analysis of Water and Wastes," USEPA, EPA-600/4-79-020, March 1983.
"Test Methods for Evaluating Solid Waste,” USEPA, SW-846 Third Edition, Update |11, December 1996.

“Guidelines in Establishing Test Procedures for the Analysis of Wastewater Pollutants,” Code of Federal
Regulations 40, Parts 136, 141, 143.

"Quality Assurance of Chemical Measurements,” Taylor, J., Lewis Publishers, Michigan, 1987
"Annual Book of Standards, Water Analysis,” ASTM, 1989.

"Quadlity Control in Analytical Chemistry," Kateman, G., Vol. 60, 1985.

"Principles of Environmental Analysis, Analytical Chemistry," Keith, L.H., et a., Vol. 55, 1983.
"Handbook for Anaytical Qudity Control in Water and Wastewater Laboratories," USEPA, 1979.

“Guidance for the Data Quality Assessment: Practical Methods for Data Anaysis,” USEPA, EPA 600/R-96-
084, July 2000.

“Methods for the Determination of Metals in Environmental Samples,” USEPA, EPA 600/4-91-010, June 1991.

“Methods for the Determination of Metals in Environmental Samples,” Supplement | [to EPA 600/4-91-
010], USEPA, EPA 600/R-94-111, May 1994.

“Methods for the Determination of Inorganic Substances in Environmental Samples,” USEPA, EPA 600/R-
93-100, August 1993.

"Methods for Organic Chemical Analysis of Municipa and Industrial Wastewater," USEPA, EPA 821/B-96-
005, December 1996.

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

“Determination of Lead-210, Thorium, Plutonium and Polonium-210 in Drinking Water: Methods 909, 910,
911, 912,” 01A0004860 (Region 1 Library), March 1982.

“Good Automated Laboratory Practices - Principles and Guidance to Regulations for Ensuring Data
Integrity in Automated Laboratory Operations’ USEPA, 2185, 1995.
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APPENDIX F DEFINITIONS OF TERMS

Acceptance Criteria: specified limits places on characteristics of an item, process, or service defined in
requirement documents.

Accreditation: verification by a competent, disinterested, third party that a laboratory possesses the capability
to produce accurate test data, and that it can be relied upon in its day-to-day operations to maintain high
standards of performance.

Accuracy: the degree of agreement between an observed value and an accepted reference value. Accuracy
includes a combination of random error (precision) and systematic error (bias) components which are due to
sampling and analytical operations; a data quality indicator.

Analytical Spike (AS): an aliquot of client sample to which a known amount of target anayte is added and
that demonstrates the absence or presence of interference in the matrix. The AS is prepared exactly the same
way as the LFB, only spiking into sample instead of reagent blank, and is not prepped (digested) prior to
analysis. The AS may aso be referred to as a post-digestion spike.

Analytical System: the combination of events, techniques, and procedures used to generate analytical results.

Audit: asystematic evaluation to determine the conformance to quantitative and qualitative specifications of
some operational function or activity.

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 one to 20 environmental samples of the
same matrix, meeting the above criteria and with a maximum time between the start of processing of the first
and last sample in the batch to be 24 hours. An analytical batch is composed of 20 or less prepared
environmental samples (extracts, digestates or concentrates) that are analyzed together as a group.

All required QC samples must be prepared and/or analyzed with each batch at the frequency required by the
method, even if there are less than 20 client samplesin the batch. If the workgroup has more than 20 samples,
then sufficient batch QC must be analyzed for additional samples. Every batch of environmental samplesis
assigned a unique (i.e. traceable) six-digit numerical identifier called the LIMS Workgroup number.

Blank: asample that has not been exposed to the analyzed sample stream utilized to monitor contamination
during sampling, transport, storage, or analysis. The blank is subjected to the usua analytical and
measurement process to establish a zero baseline or background value and is sometimes used to adjust or
correct routine analytical results. See also Equipment Blank, Field Blank, Instrument Blank, Method Blank,
Reagent Blank. Refer to section 11.3 for types of blanks.

Blind Sample: asub-sample for analysis with a composition known to the submitter. The analyst or
laboratory may know the identity of the sample but not its composition. It is used to test the analyst or
laboratory’s proficiency in the execution of the measurement process.

Calibration: to determine, by measurement or comparison with a standard, the correct value of each scale
reading on a meter, instrument, or other device. The levels of applied cdibration standard should bracket the
range of planned or expected sample measurements.

Calibration Curve: the graphical relationship between the known values, such as concentrations, or a series
of calibration standards and their instrument responses.
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Case Narrative: Additional documentation provided in the client report that describes any abnormalities and
deviations that may affect the analytical results and summarizes any issues in the data package that need to be
highlighted for the data user to help them assess the usability of the data.

Chain of Custody Form: alegal record that documents 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; preservation; and requested analyses.

Continuing Calibration Blank (CCB): the same solution as the calibration blank, it detects baseline drift in
the calibration of the instrument. When specified by the method, anayze a CCB immediately after each CCV,
including the final CCV.

Continuing Calibration Verification (CCV): asolution of method analytes of known concentrations used
to confirm the continued calibration of the instrument. The CCV is analyzed at the frequency indicated in the
test SOP.

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

Data Audit: aqualitative and quantitative evaluation of the documentation and procedures associated with
environmental measurements to verify that the resulting data are of acceptable quality (i.e. the data meet
specified acceptance criteria)

Data Reduction: the process of transforming raw data by arithmetic or statistical calculations, standard
curves, concentration factors, etc., and collation into a more useable form.

Demonstration of Capability (DOC): a procedure to establish the ability of the analyst to generate
acceptable accuracy [and precision, if applicable].

Detection Limit: the lowest concentration or amount of target analyte that can be identified, measured, and
reported with confidence that the analyte concentration is not a false positive value (see Method Detection
Limit).

Document Control: the act of ensuring that documents (and revisions thereto) are proposed, reviewed for
accuracy, approved for release by authorized personnel, distributed properly, and controlled to ensure use of
the correct version at the location where the prescribed activity is performed.

Equipment Blank: asample of analyte-free media that has been used to rinse common sampling equipment to
check the effectiveness of decontamination procedures.

False Positive (Type | or alphaerror): concluding that a substance is present when it truly is not.
False Negative (Type |l or beta error): concluding that a substance is not present when it truly is.

Field Blank: ablank prepared in the field by filling a clean container with Type | water and appropriate
preservative, if any, for the specific sampling activity being undertaken.

Holding Time (Maximum Allowable Holding Time): the maximum time that samples may be held
prior to analysis and ill be considered valid or not compromised.
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Initial Calibration Blank (ICB): asolution identical to the calibration blank and confirms the absence of
background contamination in the calibration blank. When specified by the method, an ICB is analyzed
immediately after the ICV.

Initial Calibration Verification (ICV): asolution of method analytes of known concentrations intended to
determine the validity of the instrument calibration. The ICV must be analyzed immediately after each
calibration and must be prepared from a source independent of the calibration standards, preferably purchased
from a different manufacturer.

Instrument Blank: an aliquot of Type | water or solvent processed through the instrument steps of the
measurement process; used to determine presence of instrument contamination.

Internal Standard (1S): aknown 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 anaytical method.

Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or QC check
sample): asample matrix, free from the analytes of interest, spiked with verified known amounts of analytes or a
material containing known and verified amounts of analytes. It is generally used to establish intralaboratory or
analyst specific precision and bias or to assess the performance of all or a portion of the measurement system.

Laboratory Fortified Blank (LFB): areagent blank spiked with a known concentration of analyte. The LFB
is analyzed exactly like a sample and determines whether the methodology isin control and whether the
laboratory is capable of making accurate and precise measurements.

Legal Chain of Custody Protocols: procedures employed to record the possession of samples from the time
of sampling until analysis and are performed at the special request of the client. These protocols include the
use of a Chain of Custody form that documents the collection, transport, and receipt of compliance samples by
the laboratory. In addition, these protocds document al handling of the samples within the laboratory.

Linear Dynamic Range (LDR): concentration range over which the instrument response to analyte is linear.

Matrix Duplicate (DUP): asecond aliquot of a client sample that is prepared and analyzed in the same manner
as all other samples in the same workgroup. The DUP demonstrates the precision of the method.

Matrix Spike (spiked sample or fortified sample): a sample prepared by adding a known amount of target
analyte to a specified amount of matrix sample for which an independent estimate of target analyte
concentration is available. Matrix spikes (MS or LFM) are used, for example, to determine the effect of the
matrix on a method’ s recovery efficiency.

Matrix Spike Duplicate: a second replicate matrix spike prepared in the laboratory and analyzed to obtain a
measure of the precision of the recovery for each analyte.

Maximum Contamination Limit (MCL): the numerica value expressing the maximum permissible level of
contaminant in water that is delivered to any user of a public water system.

May: denotes permitted action, but not required action.
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Method Blank: asample of amatrix similar to the batch of associated samples (when available) that is free
from the analytes of interest and is processed simultaneously with and under the same conditions as client
samples through all steps of the analytical procedures, and in which no target anaytes or interferences are
present at concentrations that impact the analytical results for the sample analyses.

Method Detection Limit: the minimum concentration of an analyte, in a given fortified matrix, that can be
measured and reported with 99% confidence that the concentration is greater than zero.

Must: denotes a requirement.

The NELAC Ingtitute (TNI): avoluntary organization of state and federa environmenta officials and interest
groups purposed primarily to establish mutually acceptable standards for accrediting environmental |aboratories.

Outlier (Statistical): an observation or data point that deviates markedly from other members of the population.

Performance Audit: the routine comparison of independently obtained qualitative and quantitative measurement
system data with routinely obtained datain order to evaluate the proficiency of an analyst or laboratory.

Precision: the degree to which a set of observations or measurements of the same property, obtained under
similar conditions, conform to themselves; a data quality indicator. Precision is usually expressed as standard
deviation, variance or range, in either absolute or relative terms.

Preservation: refrigeration and/or reagents added at the time of sample collection (or later) to maintain the
chemical and/or biological integrity of the sample.

Protocol: adetailed written procedure [SOP] for laboratory operation that must be strictly followed.

Quality Assurance: an integrated system of activities involving planning, quality control, quality assessment,
reporting and quality improvement to ensure that a product or service meets defined standards of quality.

Quality Control: the overall system of technical activities whose purpose is to measure and control the
quality of a product or service so that it meets the needs of users.

Quality Manual [QAP]: adocument stating the management policies, objectives, principles, organizationa
structure and authority, responsihilities, accountability, and implementation of an agency, organization, or
laboratory, to ensure the quality of its product and the utility of its product to its users.

Quality System: a structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an organization
for ensuring quality in its work processes, products, and services. The quality system provides the framework
for planning, implementing, and assessing work performed by the organization and for carrying out required
quality assurance and quality control.

Quantitation Limit [Reporting Limit, Practical Quantitation Limit]: level, concentration, or quantity of a
target variable (i.e. target analyte) below which data is reported as estimated. The quantitation limit may or
may not be statistically determined, or may be an estimate that is based upon analyst experience or judgment.

Raw Data: any original factual information from a measurement activity or study recorded in a laboratory
notebook, worksheets, records, memoranda, notes, or exact copies thereof that are necessary for
reconstructing and evaluating the report of the activity or study.
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Reagent Blank (method reagent blank): a sample consisting only of Type | water and reagent(s) without the
target analyte(s) or sample matrix, introduced into the analytical procedure at the appropriate point and carried
through all subsequent steps to determine the contribution of the reagents and of the involved analytical steps.

Reference Method: a method of known and documented accuracy and precision issued by an organization
recognized as competent to do so (EPA, etc.). The reference method is included on the client report.

Sample Tracking: procedures employed to record the possession of the samples from the time of sampling until
analysis, reporting, and archiving. These procedures include the use of a Chain of Custody form that documents
the collection, transport, and receipt of compliance samples to the laboratory. In addition, access to the laboratory
is limited and controlled to protect the integrity of the samples.

Sensitivity: the capability of a method or instrument to discriminate between measurement responses
representing different levels (i.e. concentrations) of a variable of interest.

Shall: denotes a requirement that is mandatory whenever the criterion for conformance with the specification
requires that there is no deviation. This does not prohibit the use of alternative approaches or methods for
implementing the specification so long as the requirement is fulfilled.

Should: denotes a guideline of recommendation whenever noncompliance with the specification is permissible.

Signal to Noise Ratio (S/N): adimensionless measure of the relative strength of an analytica signal (S) to the
average strength of the background instrumental noise (N) for a particular sample.

Spike: aknown amount of target analyte added to a blank sample or client sub-sample; used to determine the
recovery efficiency or for other quality control purposes.

Standard Deviation: the measure of the degree of agreement (precision) among replicate analyses of a sample.
The population standard deviation (n degrees of freedom) should only be used for more than 25 data points;
otherwise, when referenced, standard deviation implies sample standard deviation (n-1 degrees of freedom).

Standard Operating Procedure (SOP): awritten document which details the manner in which an operation,
analysis, or action is performed. The techniques and procedures are thoroughly prescribed in the SOP and are
the accepted process for performing certain routine or repetitive tasks.

Supervisor [however named]: the individual designated as being responsible for a particular area or category
of scientific analysis. This responsibility includes direct day-to-day supervision of technical employees, supply
and instrument adequacy and upkeep, quality assurance/quality control duties and ascertaining that technical
employees have the required balance of education, training, and experience to perform the required analyses.

Surrogate (SURR): a substance with properties that mimic the analyte of interest. It is unlikely to be found
in environmental samples and is added to them for quality control purposes.

Test Method: adoptions of a scientific technique for a specific measurement problem, as documented in a
laboratory SOP or published by a recognized authority.

Traceability: the property of aresult of a measurement whereby it can be related to appropriate standards,
generaly international or national standards, through an unbroken chain of comparisons.
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Section 1: Project Description

1.1 Description of Work

The goal of this ambient air monitoring program is to determine the
concentration, in units of micrograms per cubic meter (ug/m°), of particulate
matter of aerodynamic diameter of 10 micrometers (um) and less (PMyo). This
determination follows 40 CFR 50, Appendix J; Reference Method for the
Determination of Particulate Matter, as PM10 in the Atmosphere". The method is
a manual one in which a sample is collected on a filter by passing a low
volumetric flow rate of ambient air through the filter for a 24 hour period. The
filter is 47mm in diameter and typically constructed of teflon coated glass fiber.
The filter is analyzed gravimetrically, with a sensitivity of 0.001mg, before and
after sample collection to determine the net mass gain.

This document covers activities that support this method, contracted to the
authoring organization. These activities are contracted for SLAMS networks, as
well as privately operated networks.

1.2 Laboratory Measurements

Environmental conditions (temperature in °C, and relative humidity %) are
measured and controlled by a datalogger. Records are kept on file of the hourly
average, maximum, minimum, and standard deviation values of temperature and
relative humidity.

1.3 Data Management Activities
Management of data is handled primarily by a combination of a specialized
laboratory information system and a custom Data Management System (DMS).

Laboratory data are recorded with an information system designed specifically for
use in a gravimetric laboratory. Information recorded in this system includes
analytical results, QA/QC results, and sample collection data.
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Section 2: Project Organization

2.1 Project Organization Chart
The following chart illustrates IML Air Science's organization for PM;o laboratory
and data management support projects.

Kevin Chartier
Vice President

Jason Rogers

Project Mgr.
Tiffany Shaw Trish Conrad Keith Fox Ernie Scott
QA/QC, Analysis, Sample Tech. Data Mgr.
Reporting Handling

Janis Fisher and
Giea Maser
Analysis, Sample
Handling

2.2 Roles and Responsibilities
IML Air Science contacts for this project are summarized below. All persons may
be reached at (307) 674-7506, fax: (307) 672-9845.

Project Management Contact:  Jason Rogers
Filter Shipment Contact:  Trish Conrad
Results & QA/QC Contact:  Tiffany Shaw
Data Management Contact:Ernie Scott
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2.3 Personnel
The following personnel are involved with the project.

Kevin Chartier has 15 years of air quality measurement experience including
2 years with the Wyoming DEQ. Kevin has been involved in over a dozen fine
particle measurement projects, was a member of the National Mining
Association’s air quality committee, which participated in EPA’s PM NAAQS
review, and has made many presentations regarding PM;o and PM3 5
measurement. He is responsible for the performance of ambient air monitoring
contracts for the corporation.

Jason Rogers has over 5 years of ambient air quality monitoring experience.
Jason has a thorough knowledge of the PM;o Reference Method. He is the
contact for questions regarding this project.

Trish Conrad is responsible for laboratory operation and sample analysis.

Tiffany Shaw is responsible for gravimetric laboratory throughput and quality
assurance.

Ernie Scott offers has a solid technical background, from both education and
experience. Ernie provides technical support and is responsible for data
management and reporting of the work

Keith Fox has over 4 years of ambient air quality monitoring experience.
Keith provides technical and reporting support for this project.

2.4 Training

Personnel assigned to the PM;o ambient air monitoring activities will meet the
educational, work experience, responsibility, and training requirements for their
positions. Records on personnel qualifications and training will be maintained in
personnel files and will be accessible for review during audit activities.

Adequate education and training are integral to any monitoring program that
strives for reliable and comparable data. Training is aimed at increasing the
effectiveness of employees and the laboratory.

Appropriate training is available to employees supporting the program,
commensurate with their duties. Such training may consist of classroom lectures,
workshops, teleconferences, and on-the-job training.
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Section 3: Analytical Method

3.1 Purpose
The concentration of particulate matter with an aerodynamic diameter of 10um or

less is determined by analyzing a sample filter gravimetrically before and after
sample collection to determine net mass gain. The result of net mass gain
divided by the actual volume of air sampled is the concentration of PMj.
Following analysis, samples are archived for at least three years.

Procedures and facilities used in the gravimetric analyses meet or exceed the
requirements of 40 CFR 50, Appendix J; Reference Method for the Determination
of Particulate Matter as PM;o in the Atmosphere

3.2 Preparation of Samples

The procedure for preparation of filters for pre-exposure analysis is documented
in Appendix A, SOP#1. This procedure includes inspection of filters for defects

with a light table, assigning a unique number to each filter, and the equilibration

of filters prior to analysis.

3.3 Analysis Method

The gravimetric analysis method is divided into two distinct procedures,
pre-exposure analysis and post-exposure analysis. Detailed descriptions of
these analytical methods are provided in Appendix A: Standard Operating
Procedures. The pre-exposure analysis procedure is documented in Appendix
A, SOP#3.

Procedures used on exposed samples include receipt and login of samples
(Appendix A, SOP#5), post-exposure gravimetric analysis (Appendix A, SOP#6),
and sample archiving (Appendix A, SOP#7).
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Section 4: Quality Control Limits, Procedures, and Corrective Action

4.1 Quality Control Elements

The following table summarizes the quality control limits, procedures, and
corrective actions used in the laboratory analyses of PMyo samples. Further
detail is presented in subsequent sub-sections. Discussions of laboratory
equipment maintenance and calibration and mass standard certification may be
found in Section 7.

Table 4.1 Quality Control Matrix

QC Element Frequency Control Limits Corrective Action
filter inspection w/ light each holes, Discard filter, return
table loose material, other lot if failure rate is
defects excessive
sample equilibration >24 hours
time
room relative humidity continuous 40+5% Condition samples
additional 24 hours
room temperature continuous 20+3°C Condition samples
additional 24 hours
relative humidity monthly 5% Troubleshoot/
verification recalibrate
temperature monthly +1°C Troubleshoot/
verification recalibrate
independent twice-annually +0.010mg Service balance
calibration verification
independent tare audit 10% of all +0.028mg Reweigh filters
filters
independent exposed 10% of all +0.050mg Reweigh filters
weight audit filters

4.2 Balance Checks

The balance used for gravimetric analyses of PM1p samples has an independent
calibration verification using NIST traceable standards at least twice annually.
Each day, before any masses are determined by the balance a QA/QC check is
performed on the balance using mass standards of 50mg, 100mg, and 300mg.
Balance verifications, calibrations, and repairs are recorded in the laboratory
QA/QC notebook.

4.3 FEilter Audits

Filters are independently re-analyzed following an additional 24 hours of
equilibration. Ten percent of all tare analyses are audited as well as ten percent
of all exposed analyses.
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Section 5: Sample Handling and Custody

5.1  Assignment and Preparation of Clean, Tared Sample Filters

Filters used for PM1o must meet criteria in 40 CFR 50 Appendix J. Teflon coated
glass fiber filters are typically used. However network requirements or post
collection chemical speciation may call for alternate filter media.

When a batch of filters are due to be sent to a network for exposure, the
laboratory technician specifies the range of sample ID numbers to be assigned to
the network in the PMjo Data Management System (DMS).

The filters are prepared for analysis following the procedure in Appendix A
SOP#1. Once properly equilibrated, the tare analyses are performed and the
filters are loaded into filter cassettes. Anti-Static envelopes are labeled with
corresponding filter ID number in digits and barcode and cassette ID. The
cassette containing the filter is then loaded into the envelope. These procedures
all take place in the laboratory.

5.2  Packaging and Shipment of Tared Filters

Filters, loaded in cassettes and anti-static bags are packaged and shipped to the
site using commercial parcel service. A packing slip accompanies each shipment
identifying the quantity of filters, identification numbers of the filters, and the date
shipped. The procedure for shipping clean filters is documented in Appendix A,
SOP#4.

5.3 Receipt and Custody of Clean Filters

IML Air Science recommends that upon receipt of the filters, the network operator
records the receipt, confirms there has been no damage in shipping, and records
the quantity of filters and the ID numbers. The filters are then placed into
storage.

5.4  Exposed Sample Collection
Field operators collect the exposed samples from the sampler, in accordance
with their network’s QAPP.

5.4.1 Sample Collection
Samples are collected on filters prepared by IML Air Science according to
procedures in the network's QAPP.

5.4.2 Sample and Data Custody Documents
Sample and data custody methods are defined in the network’s QAPP.
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5.5  Shipment of Exposed Samples
Methods of shipment of exposed samples are defined in the network’s QAPP.
A minimum of once per month is recommended

5.6 Receipt of Exposed Samples

Upon receipt of the filters, the laboratory technician records the receipt, confirms
there has been no damage in shipping, and records the quantity of filters and the
filter identification numbers. If a chain of custody document accompanies the
shipment, it is signed, dated, and properly filed. Samples are logged into the
Data Management System, and if required, notification is sent to the network
operator that samples have been received.

Following the login procedure, filters are removed from the anti-static bag and
sampling cassette and placed into their uniquely identified petri dish. They are
then placed in the equilibration environment.

5.7  Archiving of Exposed Samples

Following post-exposure analysis, filters are returned to their uniquely labeled
anti-static bag. Samples are then placed in an archiving container and placed
into storage. Filters are archived for a minimum of three years, or as otherwise
specified by the network's QAPP.

5.8 Sample Contamination Prevention
A number of measures are taken to prevent contamination of samples while they
are at the laboratory including:

e High efficiency particulate (HEPA) filter operates continuously in the
laboratory

e Weekly laboratory cleaning and tool cleaning procedures

e Laboratory traffic minimized

e Sample exposure to uncontrolled environment minimized

e Filters are handled only with stainless steel forceps
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Section 6: Description of Equipment

6.1 Laboratory
The sensitivity of the gravimetric analyses required by the Low Volume PMjg

method, make laboratory location and design critical.

The laboratory is located in an office building at 555 Absaraka, Sheridan,
Wyoming. The lab is situated in a basement room with no windows. Two walls
are constructed of concrete, one of which is the only external wall. The other two
walls and the ceiling are of typical wood frame and drywall construction. The
floor is concrete on earth, covered with rubber, hardwood, and vinyl tile. The
wood portion of the floor is cut to provide isolation from vibration in the remainder
of the building. The door to the room is constructed for external applications and
therefore provides a good seal when closed. Lab air is filtered continuously with
a discrete, table mount, high efficiency particulate filter.

Two concrete tables are available for installation of analytical balances. A
ventilated closet is adjacent to the laboratory for dissipating waste heat from
room environment control equipment.

6.2 Static Control

Controlling and neutralizing electrostatic charge is critical in the performance of
gravimetric analyses. Static is controlled through laboratory design and use of a
variety of equipment.

Instruments, anti-static mats, and working surfaces are grounded with copper
wire. An anti-static mat is located on the top of the balance table where it keeps
electrostatic charge from accumulating around the balance.

Electrostatic charge in the samples is neutralized with Polonium 210 strips prior
to analysis. Strips are replaced approximately every 6 months.

6.3 Temperature and Humidity Control

The temperature and relative humidity in the laboratory are continuously
measured and controlled. A data logger samples temperature and relative
humidity once per second, and stores aggregated values of this information. The
data logger is used to operate discrete room conditioning components including
heater, air conditioner, humidifier and dehumidifier.
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Laboratory environmental conditioning equipment is controlled based on ten
second average temperature and relative humidity measurements. Control
thresholds are tighter than the specifications of the method to assure that short
term transients won't exceed the specified range. The data logger records
aggregated hourly average, minimum, maximum, and standard deviation
temperature and relative humidity

6.4 Balance

A six-place balance is used for micro-gravimetric determinations of PMjg
samples. The instrument has been in service since 1993. A serial data
connection between the balance and a PC facilitates transfer of data directly from
the instrument to a database. See Section 9 for further information regarding
data management.

6.5 Data Handling Equipment

A PC in the laboratory runs gravimetric laboratory information system software.
Sample identification numbers are input with a barcode reader. Analytical results
are input into the database via a direct connection from the balance.

6.6 Maintenance of Equipment

The laboratory is cleaned weekly through generally damp techniques to minimize
entrainment of particles. A minimum of liquid is used to minimize the effect on
relative humidity.

6.7 Reference Standards
A variety of reference standards are used to evaluate the accuracy of
measurements made in the laboratory. These are described below.

6.7.1 Mass Reference Standards

Mass reference standards are used to verify balance day to day reproducibility.
Nominal 50mg, 100mg, and 300mg standards are used. Standards are stored in
a protective container in the laboratory.

6.7.2 Temperature Reference Standard

The laboratory temperature measurement and recording equipment is checked
monthly against a NIST traceable digital thermometer. Temperature standards
are re-certified annually.

6.7.3 Relative Humidity Reference Standard

A hand-held, digital relative humidity instrument is used monthly to verify the
laboratory measurement system. The relative humidity instrument is re-certified
bi-annually.
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Section 7: Equipment Inspection, Testing, Maintenance and Calibration

7.1  Laboratory
Due to the sensitivity of the gravimetric measurements that take place inside the

laboratory, measures must be taken to reduce the possibility of contamination.
Possible sources of contamination are body moisture or oils, or loose debris that
could come in contact with mass reference standards or filters.

To reduce the possibility of contamination, the laboratory is cleaned as needed
prior to weighing any filters or mass reference standards. In addition, the
laboratory is cleaned thoroughly at the end of the work week.

As needed laboratory maintenance includes brushing any loose debris from
inside the micro-balance weighing chamber with a small soft brush. Anti-static
mats are wiped clean with lint-free wipes and anti-static mat cleaning solution.
The floor, all working surfaces, and all shelves, are also cleaned as needed, with
a sponge and clean water.

7.2  Static Control

Electrostatic charge can greatly affect the performance of gravimetric analyses.
The laboratory has been designed to dissipate electrostatic charge. A variety of
measures are employed in the laboratory to ensure continuing control of
electrostatic charge.

A periodic check is performed to ensure that lab instruments, anti-static mats,
storage shelves and operator discharging conductors are all properly grounded.
210pg anti-static strips are used to dissipate electrostatic charge on filters by
passing the filters over the anti-static strips. Strips are replaced approximately
every 6 months. Anti-static mats are used on the weighing table and under the
balance. Anti-static mats are periodically checked for proper attachment to the
perimeter ground bus.

7.3 Balance

Proper use, care, and maintenance of the balance is essential in gathering
accurate and precise gravimetric data. Routine maintenance and calibrations
assure that quality data is being obtained.

IML Air Science staff maintains the balance. If necessary, the balance is
returned to the manufacturer for repair.
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The balance is cleaned as needed by using a soft brush to wipe out any loose
debris from the weighing chamber. The balance is wiped down as needed with a
dry lint-free wipe.

The balance is independently certified at least annually with ASTM/ANSI certified
and NIST traceable mass reference standards. The calibration is verified each
day prior to performing any weighing.

7.4  Temperature and Humidity Control

The laboratory temperature measurement and recording equipment is checked at
least monthly against a NIST traceable digital thermometer. Temperature
standards are re-certified annually. A hand-held, digital relative humidity
instrument is used to verify the laboratory relative humidity measurement system.
The results of these checks are recorded in the laboratory notebook.

7.5 Mass Reference Standards

Mass reference standards are used to verify balance day to day reproducibility.
Nominal 50mg, 100mg, and 300mg standards are used. Standards are stored in
a protective container in the laboratory, and handled only with clean, non-metallic
forceps.
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Section 8: Documentation and Records

8.1  Activities Documentation

The PM;p method requires that a large number of activities and measurements
be recorded. Computers, databases, and instruments with data logging
capability are utilized to record the majority of the information. Some activities
required by the method are performed infrequently enough that electronic
recording of them is not practical. These are discussed in Section 8.1.

8.1.1 QA/QC

A notebook is maintained to record QA/QC activities that are not recorded in the
laboratory information system. Example forms used for each section are
included in Appendix B.

8.1.2 Sample Archive

Samples are archived according to network name and post-exposure analysis
date. Specific samples can be found in archive by using the laboratory
information system and labeled archive containers.

8.1.3 Chain of Custody

Some PMjo networks supported by IML Air Science utilize chain of custody forms
to document shipment of exposed samples to the laboratory. The form may be
supplied by the reporting organization or by the laboratory. An example of a
chain of custody form supplied by the laboratory is located Appendix B.

8.2 Reports
The range of services provided in support of ambient particulate networks can be

placed in two basic categories. Some networks contract only the analytical
portion of the method. These networks therefore receive gravimetric reports, as
described in Section 8.2.1. Other networks contract the analytical and data
management tasks. For these networks, all data comes together at the
laboratory, including sample collection data, shipping and handling information,
and laboratory data. Once these data are collected, all reporting requirements
can be met using the laboratory's data management tools. Reports available to
these networks are summarized in Section 8.2.2.

Report packages are custom designed to meet the specific needs of each
network, and are therefore unique. However, many individual reports in a
package are similar. These reports are described in the following tables.
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8.2.1 Gravimetric Reports
Networks that contract analytical support receive the report summarized in Table
8.2.

Table 8.2 Gravimetric Reports

Report Parameters Frequency
Analytical results Filter ID, tare mass, gross mass, net Monthly or quarterly
mass, audit results
Filter audit results Filter ID, tare mass, gross mass, Monthly or quarterly
audit results

8.2.2 Network Reports

Networks that contract data management in addition to gravimetric analyses
have a variety of reports available to describe results and QA/QC activities.
These are summarized in Table 8.3.

Table 8.3 Network Reports

Report Parameters Frequency

Sampler summary Sample date, filter ID, volume, period, | Monthly or quarterly
concentration, average flow rate; tare,
gross, net masses; invalid samples;
validation

Network summary Maximum concentration, 2" highest Quarterly and annual
concentration, sampler average and
99™ percentile concentrations, data
recovery rate

AIRS report Network ID, site ID, concentration, Quarterly
data qualifiers
Filter audit results Filter ID, tare mass, gross mass, Monthly or quarterly

audit results

8.3  Documentation Archive

All documentation used and generated in the performance of the PM;, Reference
Method are archived in a secure location for a minimum of 5 years. Chain of
custody documents and reports are archived according to network name.
Activities documentation is archived chronologically.
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Section 9: Data Management

A large number of laboratory, sample collection, sample handling, and quality
control data must be recorded for each PM3o sample. Well organized
management of these data is essential to the efficient performance of the
Reference Method.

Data is handled in a database, as described below. The database program
creates tables with laboratory information, imports data from the field and
maintains tables with all information recorded from the sample collection
instrument and data related to sample handling. The database integrates this
data and produces reports.

Data entry into database tables is accomplished electronically and manually. All
gravimetric data is entered into the database electronically through serial
interfaces and bar-coded information. This process eliminates many of the
possibilities for typographical errors. All IML Air Science employees trained in
the use of the data management system are authorized for manual data entry.
Likewise, all trained employees are authorized for reporting. Data administration
is authorized only for the project Data Manager.

9.1 Laboratory Data

Laboratory data is managed by a laboratory information management system
(LIMS), designed specifically for gravimetric laboratory applications. The LIMS
database software runs on the laboratory PC.

The analysis of samples is accomplished through interaction with the LIMS.
Sample identification numbers are input into the database with a barcode reader.
Once the sample identification number is input and the balance has a stable
mass measurement, the analytical result is input into the LIMS via serial
communication between the balance and the laboratory PC.

The laboratory environmental measurement and control system records hourly
average, minimum, maximum, and standard deviation of laboratory temperature
and relative humidity. This data is created and stored in the data logger that
controls the system. Then, also stored in a non-volatile storage module.
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9.2 Sample Collection Data

Recording the sample collection data from the sampler is typically the network
operator's responsibility. A field envelope label is provided with each sample to
record run data. Spaces are provided for the field operator to record network,
sampler, sample date, run time, volume, temperature, pressure and any
comments the operator may provide.

9.3 Data Archive

Database tables containing sample collection data and laboratory data are
backed up from the network server at least weekly, and daily following
modification. These tables are archived on an annual basis.

The laboratory environmental conditions summary data is periodically
downloaded from the data logger. This data is archived annually.

Data is archived on electronic storage media and stored in a fireproof cabinet.
All data is maintained for a minimum of 5 years.



IML Air Science PM,, QAPP
Section 10

Revision #3 3-17-03

Page 1 of 1

Section 10: Data Validation, Reduction and Reporting

Data validation, as used in this section, is the process of checking data quality to
determine problems that exist in the collection or transportation of data. Sample
validation is the process of determining the validity of samples by comparing data
to criteria specified in the Reference Method. Data reduction is the process of
summarizing data from a sampler, a site, or a network. Reporting is the
presentation of data to the network administrator.

10.1 Data Validation
Data validation is a process of monitoring the quality of field operations.
Samples are checked against criteria specified by the PM;o Method.

10.2 Sample Validation and Qualification

When reports are created from laboratory and sample collection database tables,
data are evaluated to determine the validity of each sample reported. Samples
may be determined to be invalid for causes such as filter damage, flow rates out
of range, operator error, laboratory error, or sampler malfunction.

10.3 Data Reduction and Reporting

Data reduction involves aggregating and summarizing results so they may be
reported and interpreted by the monitoring and reviewing organizations. Data
are reduced and reported such that they may be compared with the NAAQS and
to evaluate trends. Common data summaries include:

e average concentration for a given period, typically quarterly and annual
e 99" percentile 24-hour value for a given reporting period

e High and 2" highest sample concentrations

e data completeness for samplers, sites, and networks

e accuracy and precision statistics

Data reduction is performed by computer programs that report results. These
programs query data from database tables, and produce a report as specified by
the user. Report contents are detailed in Section 8.2.
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Section 11: Procedures for Accessing Accuracy, Precision, and
Completeness

11.1  Accuracy
Accessing accuracy is a process of determining how a measurement compares

to the actual value. In the laboratory, measurements that are assessed for
accuracy include mass, temperature, and relative humidity.

11.1.1 Laboratory
Determination of the accuracy of measurements made in the laboratory is

accomplished by comparison with measurements made with certified traceable
reference standards.

At least twice-annually, the balance is independently certified with ASTM/ANSI
certified and NIST traceable mass reference standards. The calibration is
verified each day prior to performing any weighing.

The temperature and relative humidity measurements in the laboratory are
checked against standard measurements monthly. The temperature standard,
and wet bulb and dry bulb temperature measurements that are the basis for the
humidity standard, are traceable measurements. These standards are re-
certified at least annually.

11.1.2 Sample Collection and Handling

The Reference Method specifies procedures for assessing accuracy of the flow
rate and other measurements made by samplers through calibrations and audits.
The performance and reporting of these procedures are the responsibility of
network owners and operators.

11.2 Precision

Precision is a measure of the reproducibility of measurements. The Reference
Method specifies procedures for evaluation of precision of analytical procedures
and the complete process of concentration determination.

11.2.1 Method Precision

The precision of sample collection, handling, analysis, and data management is
evaluated by making collocated measurements and comparing the final results.
PMjo networks include sites where two or more samplers are installed.
Periodically, samples are collected concurrently by two samplers. The handling
and analyses of these samples are identical. Precision is assessed by
comparison of the results of collocated measurements.
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Collocated measurement reports present a time series of paired concentrations
for a period, typically one calendar quarter. The percent difference of each pair
is calculated and presented in a chart. Precision statistics are calculated
according to 40 CFR 58, Appendix A. These include mean and standard
deviation of the percent differences, and upper and lower 95% probability limits.

11.3 Completeness

The completeness of a data set is the number of valid samples compared to the
theoretical number of possible samples for a given time period. Completeness is
reported as data recovery rate, the ratio of valid samples to possible samples,
and expressed as a percentage.
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Appendix A: Standard Operating Procedures

SOP # NAME

1 Standard Operating Procedure for Pre-Processing Air Sampler Filters

2 Standard Operating Procedure For Maintenance of Gravimetric
Laboratory

3 Standard Operating Procedure For Performing The Pre-Exposure
Analysis

4 Standard Operating Procedure For Assigning And Shipping Filters To
Locations

5 Standard Operating Procedure For Receipt and Login of Exposed
PMzio Samples

6 Standard Operating Procedure For Performing The Post-Exposure
Gravimetric Analysis of PMio Samples

7 Standard Operating Procedure For Archiving PM1o Samples

8 Transfer of Filters for Additional Analysis
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Standard Operating Procedure For Preparing Filters For Pre-Exposure Analysis

Note: This procedure should only be performed by trained personnel.

Objective:
To inspect and prepare filters for use in airborne particulate samplers.

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PM1q in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment:
« clean, environmentally controlled room
e analytical balance; sensitivity of 0.001mg
balance table
Ultra Class weights
hygrothermograph (temperature and relative humidity recorder)
filter conditioning trays which will not affect filters during storage
light table
e 47mm teflon coated glass fiber filters

Principle:
Glass fiber filters are used to collect low volume samples for PMy,. Filters are

inspected for integrity, and if accepted they are assigned a unique identification
number and equilibrated prior to gravimetric analysis.

Procedure:

1. Use only filters approved for the method of collecting PMyp.

2. Clean the light table with distilled water and lint-free wipes. View filters over
the light table and inspect for defects (pinholes, discoloration, non-uniformity,

etc.). Discard any filters with defects.

3. Assign a unique number to each filter using a bar-coded label affixed to a
petri dish.

4. Set out a group of filters into conditioning racks.

5. Carefully place filters in sequential order, and place in the environmentally
controlled room to begin equilibration
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6. Record the time and date equilibration began.

7. Allow filters to equilibrate for a minimum of 24 hours. During the equilibration
period, temperature must remain at 20°C, with a variability of not more than +3°C
and the relative humidity must remain at 40% with a variability of not more than
+5%. If these conditions have not been met, the filters must be properly
equilibrated again.
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Standard Operating Procedure For Maintenance of Gravimetric Laboratory

Note: This procedure should only be performed by trained personnel.

Objective:
To perform laboratory maintenance prior to the analysis of samples

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PMq in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment

e anti-static mat cleaning solution
e lint-free wipes

e laboratory grade alcohol

e small, soft brush

Principle:
To reduce potential contamination from loose debris contacting the mass

reference standards or filters, and affecting gravimetric results.

Procedure:
1. Perform laboratory maintenance as needed, at a minimum once weekily.

2. Carefully brush out any loose debris from the weighing chamber of the
balance with a soft brush.

3. Wipe off all anti-static mats with lint-free wipes and anti-static mat cleaning
solution.

4. Clean the forceps used to handle the filters and mass reference standards
with alcohol and lint-free wipes.

5. Allow forceps to completely air dry before handling.
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Standard Operating Procedure For Performing The Pre-Exposure Analysis

Note: This procedure should only be performed by trained personnel.

Objective:
To determine the mass of an equilibrated filter prior to exposure.

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PM1q in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment:

e clean, environmentally controlled room
analytical balance; sensitivity to 0.001mg
balance table, with anti-static mat

210pg antistatic strips

non-serrated, non metallic forceps
stainless steel, non-serrated forceps
mass reference standards

equilibrated filters, typically glass fiber

Principle:

Teflon coated glass fiber filters are conditioned in an environmentally controlled
room and then analyzed gravimetrically to the nearest 0.001mg. This tare mass
is subtracted from the mass of the filter following exposure to determine the net
mass of collected particles.

Procedure:

1. Verify that the filters have equilibrated for the required amount of time and
that room temperature and relative humidity have remained within specifications
during the equilibration period. If these conditions have not been met
troubleshoot and perform corrective actions.

2. Zero the balance, and repeat after every tenth analysis.

3. Locate the conditioning tray containing the sample filters to be analyzed and
place it on the anti-static mat adjacent to the balance.

4. Neutralize the electrostatic charge of each filter by passing it over ?*°Po anti-
static strips. Determine the mass and record it in the data management system.
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5. Place each filter in a uniquely identified petri dish immediately following
analysis.

6. Determine the mass of each of the sample filters, as in step 4 & 5.

7. Following each ten analyses, zero the balance

8. Select 10% of the filters from the session and return them to the equilibration
tray to be audited following an additional 24 hours of equilibration.
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Standard Operating Procedure For Assigning And Shipping Filters To Locations

Note: This procedure should only be performed by trained personnel.

Objective:
To prepare filters for sampling, assign filters to specific locations, and ship the
filters to the locations.

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PMsq_ in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment:

e shipping container

outgoing chain of custody documents
packing slip

anti-static bags

bag labels

o filter cassettes

Principle:
Following the pre-exposure mass determination, filters must be assigned to a
location and prepared for shipment, and shipped.

Procedure:

1. After the pre-exposure mass determination, assign filters to a network
location using the Data Management System. A location is a filter shipment
destination.

2. Produce a packing slip with the location's shipping information. Include
customer name, sample ID numbers, and date.

3. Place sample filters into labeled cassettes. Record the cassette ID on the
bag label and place filters into the uniquely identified Anti-Static bag. Also
provide outgoing chain of custody documents if specifically requested by the
network. Package filters with appropriate documents and ship to the location.
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Standard Operating Procedure For Receipt and Login of Exposed PM,, Samples

Note: This procedure should only be performed by trained personnel.

Objective:
To login samples, record chain of custody information and sample run data, and
prepare the samples for post-exposure gravimetric analysis.

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PMsq_in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment:
e clean, environmentally controlled room
e exposed sample filters

Principle:

Exposed samples are received from a network or location and all pertinent data
is logged into the data management system. Samples are then prepared for
placement into the equilibration environment.

Procedure:
1. Ifiincluded, retrieve Chain of Custody data for the samples that are received.

2. Log in the samples recording arrival date and, Chain of Custody data.

3. Record all pertinent sample information into the Data Management System.
4. Verify that the lab conditions are within specifications by checking the real
time lab conditions control chart. If the lab conditions are out of specifications
take corrective actions to ensure that they return to specifications.

5. If all lab condition criteria have been met, (Temperature at 20+3°C and
Relative Humidity at 40+5%) remove samples from their protective Anti-Static
bags and cassettes and place into petri dishes labeled with sample ID number.
Place petri dishes in conditioning trays in the equilibration environment.

6. Record the date and time the filters began equilibration.
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Standard Operating Procedure For Performing The Post-Exposure Gravimetric
Analysis of PM1o Samples

Note: This procedure should only be performed by trained personnel.

Objective:
To determine the mass of an equilibrated filter and particulate matter sample.

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PMo in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment:

e clean, environmentally controlled room

e analytical balance; sensitivity to 0.001mg
e balance table, with anti-static mat

e 2pg antistatic strips

e mass reference standards

e equilibrated filters, typically glass fiber

Principle:

Glass fiber filters containing particle samples are conditioned in an
environmentally controlled room and then analyzed gravimetrically to the nearest
0.001mg. This mass is used, in conjunction with tare mass, to determine the net
mass of collected particles.

Procedure:

1. Verify that the filters have equilibrated for a minimum of 24 hours and that
room temperature and relative humidity have remained within specifications
(20+3°C and 40+5%) during the equilibration period.

2. Zero the balance, and then, at a minimum, after every tenth analysis.

3. Locate the conditioning tray containing the sample filters to be analyzed and
place it on the anti-static mat adjacent to the balance.

4. Neutralize the electrostatic charge of the filter by passing it above #°Po anti-
static strips. Record the post-exposure mass, date, time, temperature, and
relative humidity.

5. Return filters to their uniquely identified petri immediately following analysis.
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6. Repeat steps 4 & 5 with each of the exposed filters.

7. Select 10% of the filters from the session and set them out to be audited
following an additional 24 hours of equilibration.
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Standard Operating Procedure For Archiving PMio Samples

Note: This procedure should only be performed by trained personnel.

Objective:
To archive samples in storage for a minimum of five years.

Pertinent References:
40 CFR 50, Appendix J; Reference Method for the Determination of
Particulate Matter as PM1q in the Atmosphere

Quality Assurance Handbook for Air Pollution Measurement Systems:
Volume Il. Ambient Air Specific Methods; EPA/600/4-77-027a; Sections 2.2;
January 1983 and 2.11; January 1990; U.S. Environmental Protection Agency

Required Equipment:
e archiving containers
e storage room

Principle:

Following the post-exposure analysis, samples are archived for a minimum of
five years.

Procedure:

1. Following the post-exposure analysis, place filters in an archiving container,
and label the container with the sample date.

2. Continue to place filters in the container until it is full labeling the sample
dates on the container.

3. When the container is full, label the container with the last sample date and
place into final storage, arranged by sample date.

4. Discard filters after a minimum of three years of archival.
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Standard Operating Procedure For the Transfer of Filters for Additional Analysis

Note: This procedure should only be performed by trained personnel.

Objective:
To transfer exposed filters to an off-site laboratory for additional analysis.

Required Equipment:
e (COC

Principle:
Filters requiring additional types of analysis such as metals testing are prepared,
transferred and tracked during the additional analysis period.

Procedure:

1. Following gravimetric analysis, filters identified by the client as needing additional
analysis are returned to the glasine with appropriate corresponding number.
Filters are kept in the gravimetric lab until transfer can take place. Transfer
occurs within 5 days maximum from the time of weighing.

2. A chain of custody (COC) form is completed with client name, filter numbers to
be analyzed, and the additional tests requested. This form is signed by the lab
personnel who transfers/relinquishes the filters.

3. Filters are transferred/delivered to the receiving laboratory for additional testing.
Lab personnel who receive the filters sign the COC. A copy of the signed and
dated COC is returned to the gravimetric lab to be placed in the client’s file.

4. When the additional analysis is complete the filters are returned in the
corresponding numbered glasine to the gravimetric lab with an accompanying
COC which is signed by the relinquishing and the receiving laboratory personnel.

5. The filter is placed in archive according to SOP#7 procedures. It is returned to
the original group of filters that were weighed initially.





