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Section 3

Quality Assurance Program

Maxxam Anal.ytics Inc. maintains a quality assurance (QA) policy designed to ensure the integrity of
data generated. This policy is embodied in Maxxam’s Comprehensive Quality Assurance Plan (QAP).

Our Quality Manual complies with:

ISO/IEC Guide 17025: “General Requirements for the Competence of Testing and Calibration
Laboratories”; and

CAN/CSA Z753: “Requirements for Competence of Environmental Analytical Laboratories”

QA program pervades the entire Maxxam organization
its work products.

Maxxam’s Comprehensive Quality Assurance Plan establishes practices and procedures that yield an

effective program to:

e Receive, label and store all samples properly.

¢ Maintain custody records of samples from sample collection through sample preparation, analysis,
reporting, and disposal.

¢ Perform all analytical tests with trained analysts within required holding times using approved
methods and properly calibrated and maintained instruments.

* Prepare and analyze samples with the appropriate control elements to ensure that the quality of the
sample preparation and analysis process is known, that there are no external sources of
contamination, and that non-random errors are controlled.

* Record and maintain quality control (QC) results for all analyses on a continuing basis, and use
these results to generate QC limits for all tests where applicable.

* Reduce and review all data and present final results in the approved format for delivery to the

client.

¢ Dispose of hazardous wastes according to federal, provincial, and local regulations.

e Document all of the laboratory activities in such a manner that they can be reconstructed and
validated independently.

* Protect all samples and all associated raw data and results from loss, damage, theft, and
tampering.

The objectives of Maxxam’s Quality Assurance (QA) and Quality Control (QC) programs are to
provide legally and scientifically valid laboratory services. The QC program controls, assesses and
documents data quality through two distinct, interrelated functions: i) providing quality control data
that can be used to determine precision and accuracy; and ii) controlling data quality within acceptable
limits. The QA program directs organizational adherence to a system of mandatory operating
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Quality Assurance Program

practices and procedures which ensure that all generated laboratory data are scientifically correct,
legally defensible and fulfilling of all applicable regulatory requirements. These component QA/QC
operating procedures involve both technical and evidentiary aspects of all Maxxam analytical services.

Quality Organization

It is the responsibility of each member of the laboratory team to adhere to the quality principles and
practices of Maxxam Analytics Inc. To administer the program, each Maxxam facility has a QA
Officer. The QA Officer assists in the production of accurate, valid, and reliable data by monitoring
the many aspects of the program. The QA Officer is responsible for executing QC procedures and
techniques to ensure that the laboratory achieves established standards of quality, and for evaluating
data quality and maintaining records to ensure adherence to QA programs.

The QA Officer will administer interlaboratory QA efforts, review performance evaluation results,
take corrective actions, and prepare QA reports to management. The QA Officer is not responsible for
pricing, sample scheduling, costs, or other production or personnel issues, other than those related
directly to the QA staff. Within the laboragory organization, the QA Officer works with the Strategic
Business Unit (SBU) Manager, but has direct accountability to the Corporate QA Manager, and has
the authority to stop work in any analytical area if QC problems arise which affect the quality of the
data produced.

Quality Assurance Reviews

Maxxam Analytics Inc. conducts regular internal systems audits supervised by the QA Officer. During
these audits, selected laboratory staff and the QA Officer select a laboratory test or operation and
review how well it conforms to written standard operating procedures (SOPs), the QAP, and good
laboratory procedures. The internal audits may also take the form of documentation review, such as
personnel training records, SOPs, and laboratory documentation. Internal performance audits may be
conducted at the discretion of the QA Officer at random or regular intervals using commercially
prepared blind samples. The results of these audits will be documented and reported to the Laboratory
Operations Manager and the SBU Manager so that any necessary adjustments can be made.

Quality Control Samples and Procedures
Performance Monitoring

Quality control samples allow us to monitor the performance of the test method. Routine monitoring
activities include: measuring extraction efficiency by using surrogates, spiked blanks or spiked
samples; measuring possible contamination using extraction blanks; measuring reproducibility using
replicates or duplicates (when available).

Quality Control Elements

Differing analytical methods require various levels of quality control during the batch extraction
process. Maxxam follows all required quality control procedures as per the clients’ requested method.

The following QC elements are routinely employed by Maxxam tq ensure confidence in the analytical
data generated for specific projects or regulations:
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QC Element Frequency
Calibrations Per method
Continuing Calibration Standard Per run
L;aboratory Control Samples 1 per 20
Method Blanks 1 per20
MS/MSDs Upon request
Laboratory Duplicates 1 per20
Sample Specific MDLs Upon request
Matrix Specific MDLs Yearly
Method Validations Method start-up/Accreditation
Resolution Checks Every run

Corrective Actions

QC elements are used to monitor and assess the validity of sampling and analysis activities. Before
analytical results are released, all data are routinely reviewed by senior chemists and Section
Coordinators. This technical review includes verification that all appropriate QC samples were
analyzed according to the appropriate method and the QA Program. Formal corrective actions will be
initiated if data are determined to be of questionable validity or if QC elements are not within required
limits. Often, the analysts correct the problem and document such activity in the analytical run log or
worksheet. Any laboratory employee that becomes aware of a problem related to one or more samples
is responsible for initiating a corrective action report with the QA Officer.

Formal corrective action reports (CARs) are used to document deficiencies and exceptions that may
impact data quality, production efficiency, or client relations. The CAR describes the problem,
identifies the samples and parameters affected, and identifies recommended actions to resolve the
problem both now and in the future. Recommended actions are approved by the affected department
manager in consultation with the QA Officer. The approved action is implemented and the result
documented in the CAR. Each CAR must include review by client services staff. This requirement
ensures that client notification occurs whenever necessary and that customers are consulted regarding
the corrective action. In some cases, customers may identify a problem that requires corrective action.
The laboratory Project Manager or Client Services Manager initiates a CAR in this case.

Upon completion of a corrective action, the relevant CAR is routed to the QA Officer for approval
and closure. If additional corrective actions are needed, the QA Officer can stop formal closure of the
CAR until these additional actions are implemented.

A detailed discussion of corrective actions, listing specific occurrences that always require corrective
action is provided in the QAP.
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Other Quality Control Measures

For all analytical methods, Maxxam monitors control charts to ensure methods are within acceptable
statistical control. Control charts are available to our clients upon request.

Internal audits are performed regularly as per Maxxam’s Quality Assurance Plan. These audits
include: samplé audits, method audits, operating procedure audits, and quality control check samples.

Performance Evaluation Programs

As part of our commitment to ensuring that our clients receive the highest quality data, Maxxam
participates in a number of check sample programs and round robin studies. The following is a list of
some of the programs in which we have actively participated.

Ontario Ministry of Environment and Energy (MOEE) International Interlab Study —
Dioxins/Furans and dioxin-like PCB’s

EPA Dioxin/Furan Water Supply Certification Program proficiency testing (Method EPA 1613),
administered through AccuStandard Inc.

California State proficiency testing for dioxin/furan in soil (Method EPA 8290), administered
through Resource Technology Corporation

Umea University (Sweden), Department of Chemistry proficiency testing for dioxin and furan in

soil/sediment

New York State Department of Health Certification Program — Environmental Laboratory Check
Sample Program :

Environment Canada Interlaboratory Quality Study on Environmental Pollutants — Quality
Assurance Section, NWRI )

International Joint Committee Interlaboratory Study on Analysis of Toxic Contaminants
Agriculture Canada — Interdepartmental Committee on Pesticides (FICP) check sample program

Upper Great Lakes Connecting Channel Quality Control Study on PCB’s, Chlorobenzenes,
Organocholorines, PAH’s, and Metals

Alberta Environment Environmental Protection Services Check Samples on Environmental

Pollutants

Canada Department of National Defense — Semi-annual Analysis of External Check Samples for
Trace Contaminants in Gases — DND Quality Engineering Test Establishment (QETE)

Lesser Slave Lake Interlaboratory blood analysis for PCB’s

NIST/ETL Interlaboratory comparison study 1997 - 1999

im Analytics Inc.

-20- 3-4



SECTION 4
LABORATORY PROTOCOL AND

ANALYTICAL METHODS

-21-



Section 4

Laboratory Protocol and Analytical
Methods

This section describes our strategy for effectively and expeditiously executing all components of an
analysis program. The analytical methods used by Maxxam Analytics’ HRMS Strategic Business
Unit are detailed herein. Our experience includes numerous organic compounds of concern at
ultratrace levels in water, wastewater, soil, solid waste, hazardous materials, soil gases, and biota.

xam has proven experience in providing
prehensive analytical support to a wide range of
ronmental projects requiring HRMS analyses.

Laboratory Certification and Accreditation

Maxxam Analytics Inc. complies with all guidelines and requirements of the Standards Council of
Canada (SCC) and the Canadian Association of Environmental Analytical Laboratories (CAEAL). A
copy of our Laboratory certificate is included in Appendix B of this document. The complete Scope
of Accreditation is also provided.

Maxxam’s HRMS facility is also accredited by the States of California (ELAP), Washington and
Florida (NELAP), the Commonwealth of Kentucky and United States Army Corp of Engineers
(Nebraska) for Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzo Furans (PCDD/F)
(See Appendix D). Continued certification requires absolute compliance with specified QA/QC, as
well as regular and periodic on-site auditing of the laboratory by the state or their designate. Maxxam
Analytics Inc.’s certifications have resulted in project awards from the USEPA, the US Navy, the US
Army, ABB and CH2M Hill Inc. in support of high profile site remediation projects in the United
States.

We have submitted our final response to a SCC audit administered by CFIA on December 11-12,
2001 for accreditation for tissues. We expect to be granted final accreditation within 90 days.

Maxxam Analytics Inc. are currently active members, in good standing with the Canadian Council of
Independent Laboratories (CCIL).

Standard Operating Procedures

Maxxam Analytics Inc. uses standard operating procedures (SOPs) as an essential part of our
laboratory QA program. SOPs serve the following functions:

e They document the specific activities that comprise routine operations and the sequence of those
activities, thereby providing a uniform approach to routine tasks.
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e  They are useful tools in training new personnel on how to properly perform an activity, thereby

providing a consistent basis for training.

* They provide criteria that allow persons independent of a specific activity to verify that the
activity is being performed correctly, thereby providing a consistent basis for auditing.

¢ They can provide a basis for the development of other SOPs for similar or related activities.

Laboratory SOPs describe in detail all aspects related to laboratory operations. All laboratory SOPs
are consistent with the QA Program. All SOPs describe how the analytical procedures and other
laboratory practices and procedures are accomplished. Each SOP requires documentation to ensure
compliance with the procedures, which become a part of the SOP.

SOPs used in the lab are controlled documents, meaning that their distribution to laboratory staff is
documented. This allows the distribution of SOP updates to persons who have previous versions of
the document. SOP distribution is the responsibility of the QA Officer or designee. SOPs are reviewed
on a yearly basis to ensure their continued accuracy and applicability.

Analytical Methodologies

The analytical procedures and references used by-Maxxam Analytics Inc. are carefully selected based
on client input in order to insure that project and regulatory requirements are met. The following is a
partial list of method references used by Maxxam for the analysis of trace organic, inorganic, and
physical parameters in a variety of matrices including water, soil, and biota. Maxxam routinely
performs analyses from all of the method references cited below.

v’ Test Methods Jfor Evaluating Solid Wastes (SW-846). Office of Solid Waste and Emergency
Response, EPA.

US EPA method 1613/B _

Environment Canada Report EPS 1/RM/19 and 1/RM/23

US EPA method 1668/A

Standard Methods for the Examination of Water and Wastewater, American Public Health
Association, American Water Works Association, Water Environment Federation, Washington,
D.C.

v Annual Book of ASTM Standards, American Society for Testing and Materials (ASTM),
Philadelphia, Pennsylvania.

v Official Methods of Analysis, Association of Official Analytical Chemists, Arlington, Virginia.

D N N NN

Dioxins & Furans

Maxxam’s approach for the analysis of PCDDs and PCDFs is documented in our Standard Operating
Procedure (SOP #T0.1031.04). This SOP is based on the extraction, clean-up, and analysis principles
detailed in Environment Canada methods EPS 1/RM/19 and EPS 1/RM/23, EPA method 1613B and
EPA method 8290B, with specific references to equipment and instrumentation that is used in
Maxxam’s High Resolution Mass Spectroscopy Laboratory.

Method highlights include:
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® Acid Digestion / Liquid-Liquid extraction with dichloromethane/hexane

e Acid wash

e Four stage chromatographic clean-up

* High Resolution Gas Chromatographic/High Resolution Mass Spectrometric Analysis
(HRGC/HRMS)

» Built-in Quality Assurance/Quality Control (QA/QC)

After the necessary sample work-up, the extracts are analyzed by high resolution mass spectrometry
using one of Maxxam’s three HRMS systems using 60 metre DB-5 chromatography columns. These
systems are described in detail in Section 2.

Polychlorinated Biphenyl Congeners

The analysis of dioxin-like PCBs is documented in Maxxam’s Standard Operating Procedure (SOP
#T0O.1059.01; see Appendix F). This SOP is based on EPA method 1668A. The extraction and clean-
up method is similar to that employed for PCDDs & PCDFs. As with the dioxins/furans, the extracts
are analyzed using one of Maxxam’s three HRMS systems using 60 metre DB-5 chromatography
columns. These systems are described in detail in Section 2.

N-Nitrosodimethylamine (NDMA) and Other Nitrosamines

In response to a significant NDMA contamination issue in southern Ontario, the HRMS Strategic
Business Unit was instrumental in working with Ontario Ministry of the Environment to develop a
highly sensitive method for determining N-nitrosodimethylamine (NDMA) and other nitrosamines in
drinking water. The teéhniques we employ are based on USEPA Method 607, incorporating HRMS
analysis and the addition of a pre-extraction spike of deuterated d¢-NDMA, which enables the
quantitation to be conducted by isotope dilution. lsotope dilution is a highly accurate method of
quantitation since it effectively corrects for the recovery of the analyte. This procedure is particularly
well suited for compounds with low extraction efficiencies such as NDMA. Maxxam’s methodology
has since been successfully used to identify NDMA in various sample matrices.

Analytical Workflow

The flow of analytical work through Maxxam’s HRMS facility is illustrated in Figure 4-1.
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Figure 4-1: Workflow through the Laboratory
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Chain of Custody

Maxxam'’s chain of custody form is included as Appendix C. This form has been designed to provide
all relevant information with regards to the analytical requirements. Maxxam also accepts client-
specific chain of custody forms. The chain of custody form is typically included with all sample
container orders, and are filled out by the sampling personnel. One copy is retained by the client for
document and sample control, the other two copies are sent to Maxxam where the receipt is “signed
off” by our sample custodian. One copy will remain with the evidentiary files and records at Maxxam,
the last copy will be returned with the report to complete the custody cycle.

Sample Receipt and Log-in Procedures

Upon arrival at the laboratory, samples are delivered to the sample log-in area. The samples are
checked against the Chain of Custody form for shipment completeness, breakage and cross-
referencing of sample names, and integrity. Should there be a breach of sample integrity, or improper
documentation, the project manager is notified at once in order to establish further procession. The
samples are logged in for required tests.

At this point a sample receipt acknowledgement is generated and faxed to the client (optional). The
samples, along with the appropriate paperwork, are forwarded to the laboratory and copies of the
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submission forwarded to the project manager All samples are stored at less than 4°C in secure facility.
Tissue samples are typically maintained at -20°C. All sample storage facilities are equipped with an
audible alarm should the temperature fall outside the acceptable range. As part of our ongoing quality
control activities, the freezer temperatures are monitored on a daily basis.

An entry sheet detailing the particulars of each job is generated and an active file, including the entry
sheet and all other relevant documents, is created. Forms are filled out for aberrations and deviations.
Confirmation sheets are generated, and forwarded to the client to confirm the reception of the samples
and to allow for any revisions to be made. The files are kept in a central filing cabinet and a report
manager, whose responsibility entails the follow up of the respective job, is designated for each file.

Sample Analysis

The analyst retrieves samples from their storage location and verifies that the identification numbers
on the sample containers corresponds to the numbers appearing on the worksheet. Should any
discrepancies be found, the analyst immediately informs the sample custodian so that corrective

actions may be taken.

The extraction/analysis worksheet is initialled and dated by the analyst and consigns the sample
extract to the instrument analyst. A photocopy of the completed worksheet is placed in a binder for
general reference. The instrument analyst attaches the chromatograms (or data) to the respective job
worksheet and initials and dates the worksheet. The calculation of the data is then performed by the
analyst, who initials all chromatograms and data sheets. The results are validated by the principal
analyst, supervisor, or manager, and faxed to the client.
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Section 7

Health and Safety Policy

The management of Maxxam Analytics Inc. is committed to providing a safe and healthy working
environment to all of our employees. Health and Safety is the only activity given a higher priority
than our commitment to Quality. Protection of employees from injury, hazards or occupational
disease is a primary objective of this firm. Maxxam employees have the right to know about the
hazards associated with their work. Maxxam Analytics Inc.’s Health and Safety Manual includes

material on policies, procedures and responsibilities designed to develop an awareness of potentially

hazardous chemicals and situations in the laboratory and to train employees in appropriate, safe

working procedures.

management of Maxxam Analytics Inc. is committed to
iding a safe and healthy working environment for all of

:mployees.

Occupational Health and Safety

Maxxam Analytics Inc., as the employer, is ultimately responsible for employee health and safety. In

fulfilling this commitment, we will provide and maintain a safe and healthy work environment as
indicated by acceptable industry practices and compliance with legislation requirements. We will
strive to eliminate any foreseeable hazards, which may result in fires, security losses, damage to
property and personal injury/illness. Accidental loss can be controlled through good management
practices in combination with active involvement of our employees. Loss prevention is the direct
responsibility of all staff.

It is important that all employees assume responsibility for laboratory safety. Supervisors are

accountable for the health and safety of employees under their supervision. They have a responsibility

to ensure that equipment is safe and that employees comply with established safe work practices and

procedures. All employees must perform their jobs properly, safely and in accordance with
established procedures and operating philosophy. Employees must report all unsafe or unhealthy
working conditions to an employee representative on the Joint Health and Safety Committee.

The regular review of safety matters occurs as a result of scheduled Joint Health and Safety
Committee Meetings, periodic site assessments, management meetings and individual employee
contact. This input, in combination with on-going health and safety training, enable us to achieve
excellence in our safety record.

WHMIS Compliance

All environmental laboratory, administrative and support staff at Maxxam receive comprehensive
Workplace Hazardous Materials Information System (WHMIS) training session immediately upon
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joining the company, and once every two years thereafter. Documentation relating to WHMIS
training is maintained in each staff members' employee training file.

First Aid Training

First Aid training is offered to all full-time employees at Maxxam’s HRMS facility.
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