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1.0 INTRODUCTION

Maxim Technologies (Maxim) and Osprey Environmental Consulting (Osprey) prepared this Quality
Assurance Project Plan (QAPP) for the Confederated Salish & Kootenai Tribes (CSKT) to guide quality
assurance and quality control (QA/QC) procedures for completion of Brownfield environmental site
assessments (ESAs). An EPA Brownfield Assessment grant is funding the completion of ESAs for this
project.

This QAPP is a comprehensive document that may be adapted to site assessments as the CSKT
identifies sites for investigation. Assessment activities may involve the collection and analysis of surface
soil, subsurface soil, sediment, groundwater, surface water, asbestos containing materials (ACM), or
lead-based paint (LBP) samples to evaluate environmental conditions on Brownfield sites. Phase | ESAs
will be completed prior to implementation of subsequent assessment activities on each site to guide the
assessment work. Upon completion of site assessment, a report will be prepared providing the results of
each field investigation, data evaluation, and recommendations for remedial actions and/or further
assessment, as needed. Analytical results of samples collected during assessments will be evaluated for
precision, accuracy, representativeness, and completeness.

There are several organizations directly participating in this project. These include, CSKT, United States
Environmental Protection Agency (EPA), Maxim, Osprey, and site owners, if other than CSKT. Other
potential stakeholders include the public. Effective project management will ensure that stakeholders
agree upon a well-defined assessment approach and that sufficient data is collected to make decisions
related to site cleanup and development. The sections in this introduction present the project
organization and define the responsibilities of various project participants.

This section also describes data quality objectives (DQOs) for the assessments (overall goals of the
project), defined to guide identification of specific tasks that will be used to collect the data necessary to
support decision-making.

1. PROJECT ORGANIZATION

The overall project manager for grant-funded activities is Mr. Richard Janssen, Brownfield grant manager
for CSKT. Ms. Marlene McDanal is the Brownfield coordinator and technical manager for the CSKT. Ms.
Natalie Morrow of Maxim is the Project Manager for this Project and will coordinate site assessment
work. Figure | (Appendix A), and the description below, summarize project personnel and their
associated responsibilities for the project.

CSKT Division Manager of Environmental Protection — Richard Janssen
Responsibilities: Coordination of project team, notification budgeting, grant management, and
review of planning documents and reports.

CSKT Brownfield Coordinator — Marlene McDanal
Responsibilities: Coordination and oversight of the project team and review of planning
documents and reports.

EPA Project Manager — Stephanie Wallace, EPA
Responsibilities: Reviews all project planning documents and plans; assesses site eligibility;
insures compliance with EPA requirements and guidance.
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Project Manager/Coordinator — Natalie Morrow, Maxim
Responsibilities: Project coordination and liaison with CSKT, EPA, and consulting team
members; assist in field planning; problem solving and decision making; and quality assurance
during project activities and documents; review and preparation of project documents. Reviews
all chain-of-custody forms and analytical data and ensures analytical data meet current standards
for accuracy and precision.

Assistant Project Manager, Quality Assurance Officer — Becky Dupuis, Osprey
Responsibilities: Project coordination; assists in field planning; problem solving and decision
making; quality assurance during project activities and preparation of documents. Reviews all
chain-of-custody forms and analytical data and ensures analytical data meet current standards for
accuracy and precision.

Health & Safety Officer — Jerry Armstrong, Maxim
Responsibilities: Ensures work crews comply with health and safety requirements.

1.2 PROJECT OBJECTIVES

Maxim and Osprey will complete ESAs on CSKT designated sites for investigation and possible
remediation.

The objectives of the Brownfield assessments are to:

e Complete an assessment of the recognized environmental conditions identified at each site
during the Phase | ESAs.

e Develop Sampling and Analysis Plans (SAPs) to guide Phase Il ESA activities at each site.

e Gather sufficient data to prepare a remedial action plan for each site and/or recommend further
assessment activities.

1.2.1 Project Schedule

This Brownfield project involves completing ESAs of sites designated by CSKT. Figure 2 presents an
example tentative project schedule for upcoming Phase Il assessment activities at three sites already
selected by CSKT. Additional project schedules will be created at the beginning of each new work order
or new contract that outlines the tentative start and end timeframes for particular assessment and
various project tasks and tentative deadlines for project deliverables. Specific project tasks, such as
public outreach, will be identified in the work order and/or contract with CSKT.

The actual project schedule will depend on several factors, such as approval of the QAPP, identification
and ranking of the Brownfield sites for assessment, completion and approval of the site-specific SAP and
Health and Safety Plan (HASP). The schedule will also depend upon the date assessment activities
commence; unanticipated field and weather conditions, the need for further assessment; additional
requirements by EPA and CSKT, and the length of the EPA and CSKT review and comment period. The
actual duration of the project may exceed the time shown in the project schedules.

Maxim Technologies & Osprey Environmental Consulting ~ December 2005 2
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1.2.2 Project Description

The project consists of completing ESAs to evaluate contaminant impacts to surface soil, subsurface soil,
sediment, groundwater, and surface water, and impacts from ACM, and/or LBP. Activities involved in
each ESA will depend on the site investigated and the recognized environmental conditions identified
during the Phase | ESA.

Maxim and Osprey will prepare a SAP for each site identified for a Phase Il assessment. The SAP will
include a site description, site history, purpose and objectives of the assessment, investigation methods,
and analytical objectives. In addition, each SAP will define the DQOs for the project. Standard
Operating Procedures (SOPs) are provided in this QAPP; however, additional SOPs may be needed,
depending on the Phase Il assessment activities planned. Any additional SOPs required for completion
of the work will be provided in the site-specific SAPs. Site-specific sampling plans will be prepared for
each project prior to implementation of field assessment work.

The EPA and CSKT will approve this QAPP and all site-specific SAPs prior to implementation of field
investigation activities. Following implementation of the SAP and receipt of field and analytical data,
Maxim and Osprey will prepare an assessment report. The report will include the results of the
assessment, an evaluation and discussion of the results, and recommendations for further assessment
and/or remediation.

1.3 DATA QUALITY OBJECTIVES

DQOs for the CSKT Brownfield ESAs were developed to ensure data quality and to define procedures
for data collection. In addition, site-specific DQOs will be identified and specified in each SAP. DQOs
were developed following the recommendations in EPA guidance documents (EPA 1994 and 1998). The
DQO process allows Maxim and Osprey to determine the level of data quality required for specific data
collection activities and to estimate the costs associated with the activities.

1.3.1 Problem Statement

The CSKT is interested in resolving potential contamination issues associated with several sites on the
Flathead Reservation. During development of each site-specific SAP, Maxim and Osprey will identify
contaminants of potential concern (COPCs) that originate from past and/or current use of the site or
practices on adjacent properties. Media affected by COPCs at the sites may include surface soil,
subsurface soil, sediment, surface water, groundwater, and/or building materials. The collection of other
samples, such as background samples and soil gas samples will be evaluated for each site and discussed in
each individual SAP. Not all sites will have the same affected media or COPCs. Each SAP will identify
the COPCs affecting each type of media at the site. Possible COPCs for the CSKT Brownfield sites
include:

Maxim Technologies & Osprey Environmental Consulting ~ December 2005 3
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e Petroleum hydrocarbons; e Pesticides
e Polynuclear aromatic hydrocarbons e Herbicides
(PAHs)
e Metals
e Volatile organic compounds (VOCs)
e ACM
e Semi-volatile organic compounds
(SVOCGs) e LBP
e Polychlorinated Biphenyls (PCBs) e Soil gas (i.e. methane)

1.3.2 Decision Statement

Site assessments will involve collecting environmental data to support cleanup alternatives and/or
redevelopment for each site. Cleanup alternatives will likely focus on cleanup or removal of routes of
exposure to contamination by human and ecological receptors. To assess the feasibility of cleanup
and/or redevelopment at the different sites, Maxim and Osprey will evaluate available data and make
decisions based on the following decisions statements:

e Are there portions of the site that will not require any assessment or cleanup prior to
redevelopment and/or continued use?

e Are there building materials that contain asbestos or lead-based paint at levels requiring
abatement to prevent over exposure or that should be removed prior to building demolition?

e Do some portions of the site contain contaminants above cleanup levels that would preclude
residential, commercial, and/or recreational redevelopment or have the potential to affect
human health and/or the environment?

1.3.3 Decision Inputs

Data required to address the decision statements may include physical and chemical characteristics of
surface soil, subsurface soil, sediment, surface water, groundwater, asbestos, lead-based paint, and soil
gas. Where enough data are available, data requirements also may include estimating contaminant waste
volumes, and in the case of groundwater contamination, plume spatial and temporal variability. If data
are available from previous investigations, Maxim and Osprey will use it to develop the SAP and final
decisions with respect to cleanup if the data is of acceptable quality. All data collected and evaluated
during assessment will be compared to applicable state and Federal screening levels and standards.
Specific decision inputs are summarized in the table below.
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DECISION INPUTS

DATA COLLECTION TYPE, DATA PARAMETERS, AND DATA USES

Source Materials

Typical Data Parameters

Data Uses

Surface Soil

Petroleum hydrocarbons, PAHs,
PCBs, VOCs, SVOC:s, pesticides,
herbicides, and/or metals.

Identify discrete contamination areas and
evaluate potential risk to human health
and the environment. Contaminant
concentrations will be compared to
residential and commercial/industrial
screening levels.

Subsurface Soil

Petroleum hydrocarbons, PAHs,
PCBs, VOCs, SVOC:s, pesticides,
herbicides, and/or metals.

Identify discrete contamination areas and
evaluate potential risk to human health
and the environment. Contaminant
concentrations will be compared to
residential and commerecial/industrial
screening levels.

Petroleum hydrocarbons, PAHs,

Identify contamination of sediment and
evaluate potential sources and the
potential risk to human health and the
environment. Contaminant

herbicides, and/or metals, and
groundwater flow direction.

Sediment PCBs, VOCs, SVOC:s, pesticides, concentrations will be compared to
herbicides, and/or metals. National Oceanic and Atmospheric
Administration (NOAA) freshwater
sediment standards.
Contaminant concentrations, source
areas, contaminant extent, and evaluate
Petroleum hydrocarbons, VOCs,
.. whether the data exceeds Montana
PAHs, PCBs, SVOC:s, pesticides, . .
Groundwater Department of Environmental Quality

(MDEQ) WQB-7 and federal drinking
water quality standards, and/or EPA
Region 9 tap water PRGs.

Surface Water

Petroleum hydrocarbons, PAHs,
PCBs, VOCs, SVOC:s, pesticides,
herbicides, and/or metals. *Total
hardness.

Contaminant concentrations, source
areas, contaminant extent, and evaluate
whether there are exceedances of CSKT
and federal water quality standard.

*Total hardness is analyzed to evaluate
surface water quality standards for select
metals.

Building Materials

Asbestos and Lead-Based Paint

Contaminant concentrations, source
areas, contaminant extent, and evaluate
whether there are MDEQ, Occupational
Safety and Health Administration (OSHA),
EPA and Housing and Urban
Development (HUD) standard
exceedances.

Soil Gas

Petroleum hydrocarbon vapors,
vapors from volatile organic
compounds, and methane.

Use as a site-screening tool to direct
subsurface investigation and remediation
activities.

Maxim Technologies & Osprey Environmental Consulting
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1.3.4 Study Boundary

The study boundary for each site will vary. As Brownfield sites are determined Maxim and Osprey will
work with CSKT to define each site boundary.

1.3.5 Decision Rule

Several different statistical parameters and regulatory standards will be used to evaluate data collected
during the Brownfield assessments. These include the following:

e Grab sample concentrations in groundwater and surface water will be used to evaluate the
contribution of specific site sources to overall water quality and risks to human health and the
environment.

e Grab and/or composite sample concentrations in surface soil and sediment samples and grab
samples of subsurface soil will be used to assess potential risks presented to human health and
the environment.

e Materials testing for LBP and ACM will help determine salvage disposal or abatement options for
building materials necessary to protect human health.

Sample contaminant concentrations will be compared to established risk-based standards. Risks, and
need for corrective action, will be evaluated based on a comparison of a sample concentration by media
of concern to an applicable state or federal risk-based standard for varying site reuse scenarios.

Maxim and Osprey will compare groundwater analytical results to Montana Numeric Water Quality
Standards (Circular WQB-7; MDEQ 2004c) and federal maximum contaminant levels (MCLs),
secondary maximum contaminant levels (SMCLs) will be used for screening and cleanup evaluation. In
addition, EPA tap water risk-based concentration (RBCs) will be used for screening purposes only.
Surface water results will be compared to CSKT surface water quality standards.

Soil analytical results will be compared to Montana Tier | Risk-Based Screening Levels (RBSLs), EPA
Region IX Preliminary Remediation Goals (PRGs; EPA 2002), and EPA Soil Screening Levels (SSLs; EPA
1996). National Oceanic & Atmospheric Administration (NOAA) Screening Quick Reference Table
(SQUIRT) freshwater sediment standards (NOAA 1999) will be compared to sediment sample results.
Asbestos content in samples of suspect materials will be compared to applicable MDEQ, OSHA and EPA
standards, and lead samples of building materials to applicable EPA Resource Conservation and
Recovery Act, HUD and OSHA standards. Appendix C provides tables with the analytical method
detection limits and screening levels and standards.

A comparison of site data to screening levels will be completed to guide remedial alternatives analysis
and/or recommendations for further site assessment activities at each site. If the Brownfield assessment
work indicates that groundwater and/or soil is impacted at concentrations above the applicable
screening levels and standards for a particular site reuse, then further assessment, remediation, or a site-
specific risk assessment may be required. If the site is to be used for recreational purposes, site-specific
cleanup goals will need to be developed for recreational exposures since EPA Region IX PRGs do not
exist for this type of exposure.
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1.3.6 Tolerable Limits of Decision Errors

Decision errors are incorrect conclusions about a site caused by using data that are not representative
of site conditions due to sampling or analytical error. Limits on decision error are typically established
to control the affect of sampling and measurement errors on decisions regarding a site, thereby
minimizing the likelihood that an incorrect decision is made. Sites included in this project will likely be
accessible to the public. The null hypothesis is that a site is contaminated. A false positive decision error
is one that decides a site is clean when, in actuality, it is not clean. A false negative decision error is one
that decides a site requires cleanup when, in actuality, it requires no cleanup. False positive and negative
decision errors should be minimized as much as possible during this Brownfields project.

Formal limits on decision error are not necessary in areas where the goal of the assessment is to define
the boundaries of known contamination (EPA 1998). This QAPP identifies specific field and laboratory
methods and sampling strategies that minimize sampling error. The total study error will be minimized
by collecting an appropriate number of environmental samples deemed necessary by the assessment
team that are intended to represent the range of concentrations present at each site in question. The
sampling program is designed to reduce sampling error by specifying an adequate number and
distribution of samples to meet project objectives.

Table | includes a list of media to sample during these Phase || ESAs and appropriate analytical methods.
This QAPP specifies methods and protocols to reduce both field and laboratory error. It also specifies
the requirements for collection of field quality control (QC) samples to facilitate assessment of data
accuracy and precision. In addition, the individual SAP for each site will be prepared that specifies the
sampling and analytical methods and protocols to reduce field error.

1.3.7 Sampling Design

An individual SAP will be prepared that outlines the assessment design for each site. The SAP will specify
sampling protocols, analytical methods and the types and numbers of samples to be collected during
these assessments. The assessment design will be based on a review of historic data and/or previous
investigations completed at each site. The general sampling design for various media is described below.
As described in Section [.3.1, not all environmental media will be sampled at each site.

Surface soil and sediment sampling — Surface soil and sediment sample results will be used to evaluate
concentrations of COPCs at the site(s) and/or at a background location away from the site(s). Results
will also be used to identify potential direct routes of exposure and risks based on chemical type and
concentration and site reuse scenarios. Surface soil is defined as soil less than 2 feet below ground
surface (bgs).

Subsurface soil sampling — Subsurface soil sample results will be used to evaluate concentrations of
COPCs in subsurface soil at the site(s). Results will also be used to identify direct and indirect routes of
exposure and human-health risk, based on contaminant type and concentrationand potential site reuse
scenarios. Subsurface soil is defined as soil greater than 2 feet bgs.

Surface water and Groundwater sampling — Surface and groundwater sample results will be used to assess
water quality with respect to human health risk and potential use scenarios.

Soil gas — Soil gas sample results will be used as a site-screening tool to direct subsurface investigation,
remediation activities, and redevelopment planning.

Maxim Technologies & Osprey Environmental Consulting ~ December 2005 7




Handout 08B

CSKT Brownfield Project Quality Assurance Project Plan — Environmental Site Assessments

Building materials sampling — ACM and LBP sample results will be used to assess potential risk to human
health, evaluate remedial alternatives, and/or for demolition and disposal activities.

Maxim Technologies & Osprey Environmental Consulting ~ December 2005 8
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2.0 MEASUREMENT DATA ACQUISITION

The following section describes tasks related to data acquisition. This includes the sampling process,
quality control procedures and requirements, equipment operation, data management, and record
keeping.

2.1.1 Sampling Process

Field personnel will collect one or more of the following types of samples during the Brownfields
assessments: surface soil, subsurface soil, sediment, surface water, groundwater, ACM, LBP, and/or soil
gas.

Sample collection will likely include the use of drill rigs, hand tools, sediment samplers, peristaltic pumps,
low-flow or submersible groundwater sampling pumps and equipment, and meters for the collection of
field parameters. Samples will be handled under standard preservation and chain-of-custody procedures.
Analytical methods required for the field investigations are listed in Table | (Appendix B) and will be re-
specified in each individual SAP, depending on the analytical requirements needed for the project. Table
2 (Appendix B) presents a summary of sampling media and appropriate SOPs. Appendices C and D
provide sample preservation information and the analytical laboratory quality assurance manual,
respectively. SOPs are included in Appendix E.

2.1.2 Quality Control

QC samples will include both field and laboratory samples, as described below.

Field Quality Assurance/Quality Control Sampling

Five types of field QC samples will be collected during the Brownfield assessments: field duplicates,
matrix spike/matrix spike duplicates, field blanks, trip blanks, and rinsate blanks. The purpose of
analyzing QC samples is to meet DQOs specified in Section 1.3, above. Table 3 (Appendix B) presents a

summary of the field QA/QC objectives. Each QC sample type is discussed below.

Duplicates and Matrix Spikes/Matrix Spike Duplicates

Field duplicate soil, sediment, groundwater, surface water, and building material samples will consist of
blind field duplicates collected at a frequency of one field duplicate and one matrix spike/matrix spike
duplicate (MS/MSD) for every 20 field samples collected per media for the purposes of determining
project sample precision. For example, if 22 field sediment samples and five surface water field samples
are collected, two field sediment duplicates and one surface water duplicate will be collected. The
purpose of duplicate collection is to evaluate analytical precision. Field duplicates will be submitted as
blind duplicates to the laboratory. The field duplicate samples will be containerized and preserved
consistent with the field sample, and analyzed for the same constituents as the field sample.

Blanks

Field blank and equipment rinsate blank samples will be collected/prepared in the field and samples will
be analyzed for the same parameters as the field samples. Field blank samples will be prepared by
pouring de-ionized water in sample bottles to verify that the field conditions and procedures do not
introduce contamination to samples. Field blanks will be prepared and analyzed for the contaminants of
concern on the site. Equipment rinsate blank will be prepared and submitted for laboratory analysis by
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rinsing de-ionized water over decontaminated sampling equipment and collecting the rinsate in sampling
bottle.

One equipment rinsate blank will be analyzed per sampling event per set of sampling tools used in the
field (i.e., one set may include a trowel, stainless steel bowl, and shovel). Analyses will depend on the
sample collected just prior to collection of the equipment rinsate blank. Field and equipment rinsate
blank samples will be analyzed along with the field samples. Laboratory data from the field blanks will be
used to verify that the de-ionized water does not contain target analytes and that the decontamination
procedures are adequate in removing any contamination.

Trip blank samples will be prepared in the laboratory and will consist of de-ionized water. One trip
blank will accompany each cooler containing samples with volatile constituents. The trip blanks will be
shipped to the sampling office, transported to the field by the sampling crew, and returned to the
laboratory along with the field samples for analysis. The trip blanks will be analyzed for the same volatile
constituents as the volatile field samples (i.e., VOCs). Analytical data obtained from the trip blanks will
be used to determine if analytes are introduced to field samples during sample transport.

Laboratory Quality Assurance/Quality Control
Laboratory quality control procedures are contained in Appendix D.
2.1.3 Equipment Operation, Calibration, and Standardization

All field and laboratory equipment will be operated, maintained, calibrated, and standardized in
accordance with EPA and manufacturer's recommended procedures. Maxim’s applicable SOPs that
specify field equipment operation, maintenance, calibration, and standardization procedures are
contained in Appendix E. Table | and the individual SAPs prescribe the analytical methods that will be
used at each site. The selected analytical method(s) define QC requirements and how the laboratory
must analyze each sample. Appendix D contains the laboratory manuals for Northern Analytical, Inc. in
Billings, Montana; Energy Laboratories, Inc. in Billings, Montana; and Anatek Labs, Inc. in Moscow, Idaho.
Other laboratories may be required for specialized analyses. The site-specific SAPs will identify the
analytical laboratory that will be used for the project.

2.1.4 Data Management

Data from each of the five sites will be managed as separate projects in separate files. Analytical data will
be provided to Maxim and Osprey in both electronic and hard copy. Hard copy reports will be stored in
the project files. Analytical laboratory data for the project will be downloaded directly into a Microsoft
Access or Excel database from electronic-formatted laboratory data. Maxim and Osprey will manually
enter field parameter measurements into the database. Daily backups will be created prior to entry of
new data in the database to prevent loss of data during the data reduction process. Any electronic
survey or global positioning satellite (GPS) data will be archived in the same manner as electronic
analytical data.

Field descriptions of lithologic characteristics, observations, and other site data will be entered onto
appropriate field forms during the field investigation and filed in designated project files in Maxim’s office
in Missoula, Montana. The QA Officer will maintain quality control of data transfer into the database by
verifying the accuracy of a minimum of 10% of the entries placed in the database.
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2.1.5 Documents and Records

The QA Officer will be responsible for ensuring that project personnel have the current versions of the
SAP and QAPP and other project planning documents. The Maxim project manager will maintain project
files and project documents in Maxim’s Missoula office.
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3.0 ASSESSMENT AND OVERSIGHT ELEMENTS

The Project Coordinator and Quality Assurance Officer will be responsible for assessment and
oversight of project activities. The CSKT Project Coordinator will be updated at the end of each
sampling event and be provided with a summary of project activities to date. On a monthly basis, the
Project Coordinator will provide CSKT with a written project status report.

An internal audit of field procedures may be performed by the Quality Assurance Officer. If completed,
the internal audit will include a review of procedures selected for the sampling program, a review of the
QA/QC samples required, and a review of training requirements. The laboratory is required to have
written procedures addressing internal QA/QC as specified in the Comprehensive Environmental
Response Compensation Liability Act (CERCLA) Contract Lab Program (CLP) protocol.

Corrective actions will be taken immediately upon identification of potential problems with data
acquisition or measurement. Field equipment malfunctions will be identified immediately and corrected
by the field team leaders. Corrective actions will be documented in the field notes. Laboratory
equipment malfunctions are handled by chemists according to EPA analytical method specifications.
Laboratory QC samples (calibration samples, method blanks, matrix spike samples, laboratory control
samples, and laboratory duplicates) will be handled according to EPA analytical method specifications and
the Contract Lab Program protocol. Laboratory corrective actions will be included on analytical
laboratory reports.
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4.0 DATA REVIEVW, VERIFICATION, AND VALIDATION
4.1.1 Data Reduction

Data reduction, the result of grouping similar QC samples and calculating and reporting their recoveries,
will be performed on laboratory data while still in the laboratory. Maxim and Osprey personnel will
work directly with the laboratory’s data QA Officer who will review all analytical data associated with
each sample. Maxim will receive all QA/QC reports from the analytical laboratory.

The types of laboratory QC data reviewed will include calibration standards, calibration verification,
laboratory controls, laboratory duplicates, and laboratory spikes. When EPA methods are used, the
applicable data reduction procedures called for in the EPA methods will be used. The assessment
reports will include the raw data and a summary of QC data reduction.

4.1.2 Data Review

The ability of data to meet DQOs is evaluated with a precision, accuracy, representativeness,
completeness, and comparability (PARCC) statement. A PARCC statement is generated during data
evaluation. The following sections define the terms used in the PARCC statement.

4.1.3 Precision

Precision is the amount of scatter or variance that occurs in repeated measurements of a particular
analyte. Precision acceptance and rejection for this project will be based on the relative percent
difference (RPD) of the field duplicates. Maxim and Osprey will evaluate analytical results for the field
and duplicate soil and groundwater samples using the RPD between the two samples when both values
of the field/duplicate pair are greater than five times the practical quantitation limit (PQL) for a given
analyte.

The RPD is given by:

RPD (%) = 2]S1 -S| x 100
Si+$S,
where: | | = absolute value of S| — S,
S| = measured field sample concentration; and
S2 = measured duplicate sample concentration.

When duplicate analysis results exceed 35% RPD for aqueous solutions and 50% RPD for soil/sediment,
and the sample is greater than five times the PQL, all results for the analyte exceeding the RPD in the
sample delivery group will be considered estimated. The range of acceptable RPDs for precision is
presented in Table 4 (Appendix B).

4.1.4 Accuracy

Accuracy is defined as the ability of the analytical procedure to determine the actual or known quantity
of a particular substance in a sample. Accuracy acceptance or rejection will be based on the percent
recovery (%R) of the matrix spike (MS) for water and soil samples, and will be based on the percent
recovery of the laboratory control sample (LCS) for solid samples. To determine accuracy, the %R for
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each matrix spike or LCS will be compared to the acceptable range as specified in the applicable
laboratory method. Equipment and laboratory blanks may also be analyzed to quantify artifacts
introduced during sampling, transport or analysis that may affect the accuracy of the data. In addition,
initial and continuing calibration results may be used to verify that the sample concentrations are
accurately measured by the analytical instrument.

The percentage recovery for MS samples is given by:

Recovery (%) =A-B x 100
T
Where: A = measured concentration of the spiked sample;
B = concentration of unspiked sample; and
T = amount of spike added.

The percent recovery for surrogate standards and LCSs are given by:

Recovery (%) =_A x 100
T
Where: A = measured concentration of the surrogate or LCS; and
T = known concentration.

Field sample results associated with percent recoveries outside acceptable limits will be considered
estimated. Field sample results associated with percent recoveries of less than 50% will be considered
rejected, as recommended by EPA (2004a and 2004b). An overall assessment of accuracy will be made
upon completion of the project. Overall accuracy will be stated as the mean %R. Because of the small
number of matrix spike and laboratory control samples anticipated, no confidence interval will be
calculated. The range of acceptable accuracy is presented in Table 4 (Appendix B).

4.1.5 Representativeness

The objective in addressing representativeness is to assess whether information obtained during the
investigation accurately represents site conditions. Laboratory water blanks, field blanks, and rinsate
blanks are used to assess representativeness. Field results associated with contaminated blanks will be
considered estimated, with a high bias, when the field sample result is greater than the practical
quantification limit but less than five times the contaminant concentration, as recommended in EPA
(20042 and 2004b).

If a laboratory blank contains detectable levels of common laboratory contaminants, then the sample
results will be considered as positive only if the concentrations in the sample exceed 10 times the
maximum amount detected in any blank. If the concentration in the sample is less than 10 times the
blank concentration, we will conclude that the chemical was not detected in the sample and will
consider the blank-related concentrations of the chemical to be the quantification limit for the chemical
in that sample. If all samples contain levels of a common lab contaminant at less than 10 times the
contamination noted in the blank, then the analyte will be eliminated from the set of sample results.
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4.1.6 Completeness

The objective in addressing completeness is to assess whether enough data have been collected and
enough data are valid to meet the investigation needs. Completeness is assessed by comparing the
number of valid sample results to the number of samples collected. The completeness goal of the
project is 90%.

Percentage completeness (C) is given by:

C(%) =V x 100
P

Where: V = number of valid measurements/data points obtained; and
P = number of measurements/data points planned.

4.1.7 Comparability

The objective in addressing comparability is to assess whether one set of data can be compared to
another set of data. Comparability is assessed by determining if an EPA-approved analytical method was
used, if values and units are sufficient for the database, if specific sampling points can be established and
documented, and if field collection methods were similar.

4.1.8 Data Validation and Evaluation

Data validation consists of completing a review of data using the raw analytical data. The laboratory will
validate raw laboratory data using EPA Contract Laboratory Program (CLP) National Functional
Guidelines (EPA 20042 and EPA 2004b) and according to specific analytical method requirements. Data
evaluation consists of completing a review of laboratory analytical reports that have already had internal
laboratory validation of raw data. The objective of data validation and evaluation is to identify any
unreliable or invalid laboratory measurements and qualify data for interpretive use. For this project the
analytical laboratory will perform data validation on raw analytical data prior to preparing a final
analytical report. Once the laboratory has prepared and submitted a final analytical report project
personnel will complete an evaluation of the data. The data evaluation will include review of field
QA/QC data and additional review of qualifiers assigned to the data by the analytical laboratory.
Additional qualifiers will be assigned to the data as necessary based on, but not limited to, precision and
accuracy of results, blank contamination, and holding time exceedances. Table 5 (Appendix B) presents
the data qualifiers that will be assigned to results, as necessary.

Project personnel will complete data evaluation checklists. The checklists provide a guide for review of
the laboratory and field procedures and data collected. The review will evaluate whether the following
were completed according to SAP/QAPP requirements, EPA guidelines and/or method specifications:

e Chain-of-custody procedures;

e Cooler temperatures;

e Holding times;
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e Laboratory QA/QC (method blanks, control samples, duplicates, MS/MSD); and,
e Field QA/QC (sample handling, duplicates, and field and equipment blanks).

Knowing the limitations of the data assists the data user when making interpretations. Data with
limitations are usable for evaluation as long as the limitations are considered. Data evaluation of other
field data (pH meter and specific conductivity meter) is not possible because these data have very limited
statistical control limits. Professional judgment is required and will be used to assess the impact of field
QC on the overall quality and usability of the field data.

4.1.9 Data Reconciliation

Data reconciliation is performed in the office after data validation is complete. Data reconciliation is the
generation of the PARCC statement that assesses the data relative to meeting the DQOs. Maxim will
perform this reconciliation as part of the data evaluation and completion of the data evaluation checklist.
Using the PARCC statement as a basis, reconciliation of data evaluation will be done by comparing
evaluation results with project objectives. If data user requirements are not met, the Maxim project
manager and quality assurance manager will confer with the CSKT on how issues will be resolved and
how limitations of the data will be reported.
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CSKT Brownfield Response Program
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Maxim = Maxim Technologies
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EXAMPLE OF A PROPOSED SCHEDULE

Phase 1l Environmental Assessments for 3 Sites Selected by CSKT

Confederated Salish & Kootenai Tribes

TASK DESCRIPTION

Sep-05 Oct-05 Nov-05

Dec-05

Jan-05

Feb-05

Mar-05

5 ‘IZ‘I9‘26 3 ‘IO‘I7‘24‘3I | ‘7 ‘I4‘2I‘28

S‘IZ

I9‘26

2 ‘ 9 I6‘23‘30

6‘I3‘20‘27

6‘I3

20‘27

Sampling and Analysis Plan Preparation and Job Start Up

Project kickoff meeting

Define final scope of Phase Il ESAs of 3 Sites

Prepare Draft Phase Il ESA SAPs

30-Day EPA and Tribal Review of Draft SAPs

ID

Prepare Comment Responces and Submit Final SAPs

B

Phase Il Environmental Site Assessments

2A

Field Preparation, Schedule Field & Lab Subcontractors

2B

Access Agreements

2C

Field Assessment for 3 Sites

2D

Analysis of Field Samples

2E

Data Validation

2F

Prepare Draft Phase Il ESA Reports

2G

30-Day EPA and Tribal Review Period

2H

Prepare Comment Responces & Final Phase Il ESAs

Public Outreach and Education

5A

Tribal and Community Outreach and Education Assistance (schedule to be determined)

Deliverables

|: Submit draft Phase Il SAPs
2: Receive Tribal Comments on SAPs no later than
3:Submit Final SAPs

4: Receive lab reports no later than

5: Submit draft Phase Il ESAs-Approx. 3 weeks after receipt of final lab reports

6: Receive Tribal Comments on Phase | ESAs no later than

7: Submit comment responses & final Phase Il ESAs

Note: Proposed schedule will be updated per project.

Proposed Completion Date

9/21/2005
10/31/2005
11/4/2005
12/20/2005

1/18/2006
3/1/2006

3/20/2006

Example of a Proposed Schedule
Brownfield Project
Confederated Salish Kootenai Tribes

FIGURE 2
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TABLE |

SAMPLING MEDIA AND ANALYTICAL METHODS

Sa;drr;zlilar‘ig Analytical Parameters Analytical Methods
Soil and Extractable Petroleum Hydrocarbons (EPH) MADEP-EPH-98
Sediment Volatile Petroleum Hydrocarbons (VPH) MADEP-VPH-98
VOCs EPA 8260B
SVOC:s (includes PAHs) EPA 8270C
Organic Pesticides (and PCBs) EPA 8081A
Nitrogen and Phosphorous Containing PCBs EPA 8270C
Herbicides EPA 8151
PCBs EPA 8082
Metals EPA 6010B (Mercury by 7471)
Toxicity Characteristic Leaching Procedure EPA 1311
Groundwater | Extractable Petroleum Hydrocarbons MADEP-EPH-98
and Surface Volatile Petroleum Hydrocarbons MADEP-VPH-98
Water VOCs EPA 8260B
SVOC:s (includes PAHSs) EPA 8270C
Organic Pesticides (and PCBs) EPA 8081A
Nitrogen and Phosphorous Containing PCBs EPA 8270C
Herbicides EPA 8151
PCBs EPA 8082
Metals EPA 6020 (Mercury by 7470A)
*Total Hardness (total calcium and magnesium) | EPA 6010
Building ACM PLM asbestos — EPA 600/R-
Materials 93/116
Lead-Based Paint: Method in 24 CFR Part 35
XRF Lead (HUD)
Total Lead EPA 6010
TCLP Lead EPA 1311

VOCs = Volatile Organic Compounds

SVOCs = Semi-volatile Organic Compounds

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls

ACM = Asbestos Containing Materials

PLM = Polarized Light Microscopy

MADEP = Massachusetts Department of Environmental Protection
EPA = United States Environmental Protection Agency

*Total hardness used to calculate surface water quality standards for select metals to assess affects to aquatics
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TABLE 2

SAMPLING PROCESSES

Sampling Process

Standard Operating Procedures (see
Appendix E)

Soil and Sediment Sampling

10, I'l, 12,22, 24,27

Surface Water Sampling

3,56,7,8910,11, 12

Groundwater Sampling

56,7,89,10, 11,12, 16, 17, 18, 20,
EPA low-flow purge method

Asbestos 46
Lead-based Paint 23, 47
TABLE 3

FIELD QA/QC SAMPLE OBJECTIVES

QC Sample Purpose Frequency QA Objective
| per every 20 Precision (See Section 4.0):
Field Duplicate Measure analytical precision saPm les y 50% RPD for soil/waste
P 30% RPD for water
Matrix Spike/Matrix . | per every 20 Prc:cmon (See Sgctlon 4.0):
. . Measure analytical accuracy. 50% RPD for soil/waste
Spike Duplicate samples

30% RPD for water

Equipment Rinsate

Quantify artifacts introduced
during sampling, decontamination,
transport, from ambient air, in

| per sampling
event per media

Target analytes not

laboratory water supply — measure
of accuracy and representativeness

constituents

Blanks decontamination water supply, or - detected
. (I soil and Iwater)
analysis of samples — measure of
accuracy and representativeness
Quantify artifacts introduced
during sampling, transport, from
Field Blank ambient air, in decontamination | per sampling Target analytes not
water supply, or analysis of samples | event. detected.
— measure of accuracy and
representativeness
Quantify artifacts introduced
- : | per cooler
during sampling, transport, or -
. . - containing samples | Target analytes not
Trip Blanks analysis of samples and in . .
with volatile detected

RPD = Relative Percent Difference, it is used to evaluate precision (see Section 4.0)
QA/QC= Quality Assurance/Quality Control
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TABLE 4
PRECISION, ACCURACY, AND COMPLETENESS REQUIREMENTS
Type Precision Accuracy Completeness
Solid Woater Solid Woater
Field/Duplicate 50% 35% 75%-125% 75%-125%

Laboratory Method Method Lab and analyte | Lab and analyte

Duplicate Specific Specific specific specific 90%

Laboratory NA NA Lab and analyte | Lab and analyte

Surrogate specific specific

NA = Not Applicable

TABLE 5

RESULTS AND QUALIFIERS

Qualifier Result

< The analyte was analyzed for but not detected at or above the PQL used for the
method.

U The material was analyzed for but was not detected above the level of the associated
value. The associated value is the PQL.
The associated value is an estimated quantity.

B The analyte was detected at or above the PQL in a field and/or laboratory blank.

R The data are rejected and unusable.
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TABLE C-1

SAMPLE PRESERVATION REQUIREMENTS

Parameter Preservation Holding Time Container Type & Sample Volume
Acidity Cool, 4°C 14 days P/G 200 mls
Alkalinity Cool, 4°C 14 days P/G 200 mls
o)
Ammonia Nitrogen Cool, 4°C, H,S0, 28 days P/G 50 mis
to pH <2
0
BTEX, water Cool, :HC<,2HCI to 14 days 2 - 40 ml VOA vials no headspace
BTEX, soil Cool, 4°C 14 days Glass, 100 grams minimal headspace
Biochemical Oxygen o
Demand Cool, 4°C 48 hours P/G 1000 mls
Bromide Cool, 4°C 28 days P/G 100 mis
Cations (Ca, Mg, Na, K) HNO; to pH <2 6 months P/G 100 mis
o)
Chemical Oxygen Demand Cool, 4°C, H,S0, 28 days P/G 200 mis
to pH <2
Chloride Cool, 4°C 28 days P/G 100 mls
Color Cool, 4°C 48 hours P/G 100 mls
0,
Cyanide Cool, 4°C, NaOH 14 days P/G 500 mls
to pH<2
- - . -
Diesel Range Organics, Cool, 4°C, HCl to | 7 days to extractlo_n, 40 Glass, 1000 mis
water pH <2 days to analysis
Diesel Range Organics, o 14 days to extraction,
soil Cool, 4°C 40 days to analysis Glass, 100 grams

Cool, 4°C, HCl to

EDB and DBCP DH <2 28 days 2 - 40 ml VOA vials, no headspace
Electrical Conductivity Cool, 4°C 28 days P/G 100 mis
Fluoride Cool, 4°C 28 days P/G 100 mis
1 H 0
Gasoline Range Organics, | Cool, 4°C, HCl to 14 days 2 - 40 ml VOA vials, no headspace
water pH <2
SGoaillsollne Range Organics, Cool, 4°C 14 days Glass, 100 grams minimal headspace
Halogens, total none none given Glass, 10 grams, minimal headspace
. 7 days to extraction, 40
(o) L]
Herbicides by 8150, water Cool, 4°C days to analysis Glass, 1000 mls
. . 14 days to extraction
(o) [l

Herbicides by 8150, soil Cool, 4°C 40 days to analysis Glass, 100 grams
Hexavalent Chromium Cool, 4°C 24 hours P/G 200 mls
lodide Cool, 4°C 24 hours P/G 200 mls

(o)
Kjeldahl Nitrogen, total Cool, 4°C, H,SO, 28 days P/G 100 mis

to pH <2

Metals, dissolved (except |Filter, then HNO; to 6 months P/G 500 mis
mercury) pH <2
Metals, dissolved (except HNO; to pH <2 6 months P/G 500 mls
mercury)
Mercury HNO; to pH <2 28 days P/G 200 mis

o)
Nitrate+Nitrite Cool, 4°C, H,SO, 28 days P/G 100 mis

to pH <2

Nitrite Cool, 4°C 48 hours P/G 100 mls
Odor Cool, 4°C 24 hours Glass, 200 mls

Page 1 of 2
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TABLE C-1

SAMPLE PRESERVATION REQUIREMENTS

Parameter Preservation Holding Time Container Type & Sample Volume
o)
Oil and Grease COOIt‘ 4 i <H22804 28 days Glass, 1000 mls
op
0,
Organic Carbon, Total Cool, :HC<,2HCI to 28 days Glass, 100 mis
(o)
Organic Nitrogen COOII’ 4 ﬁ H22304 28 days P/G 100 mis
o pH <
Ortho Phosphate Cool, 4°C 48 hours P/G 100 mis
Oxygen, Dissolved call gbz:]atsci)trey Fix analyze immediately Glass, 300 mls no headspace
2
Pesticides/PCBs by 8080, o 7 days to extraction, 40
water Cool, 4°C days to analysis Glass, 1000 mis
Pesticides/PCBs by 8080, o 14 days to extraction,
soil Cool, 4°C 40 days to analysis Glass, 100 grams
[pH Cool, 4°C 24 hours P/G 100 mis
(o)
Phenolics COOII’ 4 ﬁ H22304 28 days Glass, 1000 mls
opH <
(o)
Phosphorus, total COOII’ 4 ﬁ H22304 28 days P/G 100 mis
o pH <
Total Extractable o
Petroleum Hydrocarbons Cool, 4HC’2HCI to 28 days P/G 1000 mis
(TEH) P <
Semivolatiles by 8270, o 7 days to extraction, 40
water Cool, 4°C days to analysis Glass, 1000 mls
. . . 14 days to extraction
o) 1
Semivolatiles by 8270, soil Cool, 4°C 40 days to analysis Glass, 100 grams
Solids, settleable Cool, 4°C 48 hours P/G 1000 mis
?gll(_jrss,;otal, TDS, TVS, Cool, 4°C 7 days P/G 1000 mis
Sulfate Cool, 4°C 28 days P/G 200 mls
Cool, 4°C, Zinc
Sulfide Acetate + NaOH to 7 days P/G 500 mis
pH>9
0,
. Cool, 4 C’_ 1ml . . P/G 200 mls, minimal headspace, avoid
Sulfite EDTA solution per | analyze immediately .
aeration
100 mils, call lab
Surfactants Cool, 4°C 48 hours P/G 500 mls
Turbidity Cool, 4°C 48 hours P/G 100 mls
0
\Volatile Organics Cool, SHC<,2HCI to 14 days 3 - 40 ml VOA vials, no headspace

Page 2 of 2



Handout 08B

TABLE C-2

SOIL

LABORATORY PRACTICAL QUANTITATION LIMITS FOR SOIL COMPARED TO SOIL SCREENING LEVELS AND PRGs

MDL PQL SSL PRG RBSL (Subsurface Soil) RBSL (Surface Soil )
Analyte DAFI10 res ind <10'GW | 10-20' GW | >20' <10'GW 10-20' GW >20'
mgl/kg | mg/kg mglkg mglkg mglkg mglkg mglkg mglkg| res [comm.| res. |comm res |comm.
RCRA Metals (6010B and 7471B (Hg))
Arsenic 03 2 10 04 1.6
Barium 0.4 10 820 5,400 67,000
Cadmium 0.3 2 4 37 450
Chromium 0.6 10 20 210 450
Lead 1.0 10 none 400 800
Mercury (7471B) 0.005 0.2 none 23 310
Silver 0.8 10 20 390 5,100
Selenium 4 10 3 390 5,100
[VOLATILE ORGANIC COMPOUNDS (8260B)
Allyl chloride 0.0003 | 0.025 17 180
Acrylonitrile 0.0016 0.05 0.21 0.49
Benzene 0.0002 | 0.005 0.02 0.64 1.4 0.05 0.1 02 |l 0.05 0.1 0.1 0.1 0.2 0.2
Bromobenzene 0.0002 0.005 28 92
Bromochloromethane 0.0006 0.005
Bromodichloromethane 0.0003 0.005 0.30 0.82 1.8
Bromoform 0.0007 | 0.005 0.40 62 220
Bromomethane 0.0024 0.005 0.10 39 13
n-Butylbenzene 0.0005 | 0.005 240 240
sec-Butylbenzene 0.0004 | 0.005 220 220
t-Butylbenzene 0.0003 0.005 390 390
Carbon disulfide 0.0001 0.025 20 360 720
Carbon tetrachloride 0.0007 | 0.005 0.03 0.25 0.55
Chlorobenzene 0.0002 0.005 0.70 150 530
Chloroethane 0.0009 0.005 3.0 6.5
Chloroform 0.0003 | 0.005 0.30 0.22 0.47
Chloromethane (mehtyl chloride) 0.0009 | 0.005 47 160
2-Chlorotoluene 0.0008 0.005
4-Chlorotoluene 0.0009 0.005
Dibromochloromethane 0.0004 | 0.005 0.20 1.1 2.6
1,2-Dibromo-3-chloropropane 0.0011 0.025 0.46 2.0
1,2-Dibromoethane 0.0007 | 0.005 0.032 0.073
Dibromomethane 0.0005 0.005
Dichlorodifluioromethane 0.0002 0.005 94 310
|,2-Dichlorobenzene 0.0002 0.005 9 600 600
|,3-Dichlorobenzene 0.0005 0.005 530 600
|,4-Dichlorobenzene 0.0003 0.005 1.0 34 79
|,1-Dichloroethane 0.0001 0.005 10 510 1,700
1,2-Dichloroethane 0.0006 | 0.005 0.0l 0.28 0.60
1,1-Dichloroethene 0.0006 | 0.005 0.03 120 410
c-1,2-Dichloroethene 0.0003 | 0.005 0.20 43 150
t-1,2-Dichloroethene 0.0002 | 0.005 0.30 69 230
1,2-Dichloropropane 0.0005 | 0.005 0.0l 0.34 0.74
1,3-Dichloropropane 0.0006 | 0.005 0.002 0.78 1.80
2,2-Dichloropropane 0.0003 0.005
|,1-Dichloropropene 0.0003 0.005
c-1,3-Dichloropropene 0.0003 0.005
t-1,3-Dichloropropene 0.0001 0.005
t-1,4-Dichloro-2-butene 0.0006 | 0.025 0.0079 0.018
Ethylbenzene 0.0003 | 0.005 7 400 400 10 40 60 10 10 40 40 60 60
Ethylmethacrylate 0.0002 | 0.025 140 140
Hexachlorobutadiene 0.0010 0.005 | 6.2 22
Isopropylbenzene 0.0004 | 0.005
Isopropyltoluene 0.0004 | 0.005
lodomethane 0.0009 0.025
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TABLE C-2
SOIL
LABORATORY PRACTICAL QUANTITATION LIMITS FOR SOIL COMPARED TO SOIL SCREENING LEVELS AND PRGs

MDL PQL SSL PRG RBSL (Subsurface Soil) RBSL (Surface Soil )
Analyte DAFI10 res ind <10'GW | 10-20' GW | >20' <10'GW 10-20' GW >20'
mgl/kg | mg/kg mglkg mglkg mglkg mglkg mglkg mglkg|| res [comm.| res. |comm| res [comm.
Methylene chloride 0.0003 0.025 0.01 9.1 21
Methy-tert-butyl ether 0.0004 0.005 32 70 0.1 0.2 0.3 0.1 0.1 0.2 0.2 0.3 0.3
Methacrylonitrile 0.0004 0.05 2.1 84
Methyl methacrylate 0.0012 0.05 2,200 2,700
Naphthalene 0.0019 0.025 9 30 50 9 9 30 30 50 50
n-Propylbenzene 0.0004 0.005 240 240
Pentachloroethane 0.0003 0.025
Styrene 0.0005 0.005 2 1,700 1,700
I,1,1,2-Tetrachloroethane 0.0007 0.005 3.2 7.3
1,1,2,2-Tetrachloroethane 0.0004 0.005 0.002 0.41 0.93
Tetrachloroethane 0.0009 0.005
Toluene 0.0005 0.005 6 520 520 10 40 60 10 10 40 40 60 60
1,2,3-Trichlorobenzene 0.0010 0.005
1,2,4-Trichlorobenzene 0.0007 0.005 3 62 220
1,1,1-Trichloroethane 0.0004 0.005 | 1,200 1,200
1,1,2-Trichloroethane 0.0002 0.005 0.009 0.73 1.6
Trichloroethene 0.0005 0.005 0.03 0.053 0.11
Trichlorofluoromethane 0.0005 0.005 390 2,000
1,2,3-Trichloropropane 0.0023 0.005 0.034 0.076
1,2,4-Trimethylbenzene 0.0005 0.005 52 170
1,3,5-Trimethylbenzene 0.0003 0.005 21 70
Vinyl acetate 0.0027 0.05 80 430 1,400
Vinyl chloride 0.0006 0.005 0.007 0.079 0.075
m&p-Xylene 0.0007 0.005
o-Xylene 0.0003 0.005
Total Xylenes 0.0009 0.01 100 270 420 200 200 200 20 80 20 80 20 80
Acetone 0.0037 0.1 8 14,000 54,000
Methyl ethyl ketone 0.0036 0.1 22,000 110,000
4-Methyl-2-pentanone 0.0012 0.1 5,300 47,000
2-Hexanone 0.0016 0.1
Hexachloroethane 0.0009 0.005 0.20 35 120
POLYNUCLEAR AROMATIC HYDROCARBONS (8270C)
Acenaphthene 0.03 0.3 290 3,700 29,000 200 500 800 200 200 500 500 600 800
Acenaphthylene 0.03 03
Anthracene 0.02 0.3 5,900 22,000 100,000 4,000 10,000 20,000 | 3,000 | 4,000 | 3,000 | 10,000 | 3,000 | 20,000
Benzo[a]anthracene 0.02 0.3 0.8 0.62 2.1 10 40 70 0.8 6 0.8 6 038 6
Benzo[a]pyrene 0.02 0.3 4 0.062 0.21 3 10 20 0.08 0.6 0.08 | 06 | 0.08 0.6
Benzo[b]fluoranthene 0.06 03 2 0.62 2.1 50 200 200 038 6 08 6 08 6
Benzo[g,h,i]perylene 0.04 0.3
Benzo[k]fluoranthene 0.03 03 20 6.2 21 500 2,000 2,000 8 60 8 60 8 60
Chrysene 0.0l 03 80 62 210 1,000 5,000 8,000 [ 80 600 80 600 80 600
Dibenzo [a,h] anthracene 0.04 03 0.80 0.062 0.21 6 20 20 0.08 0.6 0.08 | 06 | 0.08 0.6
Fluoranthene 0.03 0.3 2,100 2,300 22,000 1,000 4,000 5,000 (| 400 | 1,000 | 400 | 4,000 | 400 | 5,000
Fluorene 0.02 0.3 280 2,700 26,000 200 600 900 200 200 400 600 400 900
Indeno (1,2,3-c,d) pyrene 0.04 03 7 0.62 2.1 10 40 60 08 6 038 6 0.8 6
Naphthalene 0.02 0.3 40 56 190 9 30 50 9 9 30 30 50 50
Phenanthrene 0.02 0.3
Pyrene 0.03 0.3 2,100 2,300 29,000 5,000 7,000 7,000 || 300 | 5,000 | 300 | 6,000 | 300 | 6,000
2-Methylnaphthalene 0.02 03
VOLATILE PETROLEUM HYDROCARBONS (MADEP-VPH-98)
Benzene 0.007 0.03 0.02 0.64 1.4 0.05 0.1 0.2 0.05 | 0.05 0.1 0.1 0.2 0.2
Ethylbenzene 0.009 0.05 7 400 400 10 40 60 10 10 40 40 60 60
Toluene 0.008 0.05 6 520 520 10 40 60 10 10 40 40 60 60
Xylene m&p 0.03 0.10
Xylene, o 0.008 0.05
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TABLE C-2
SOIL
LABORATORY PRACTICAL QUANTITATION LIMITS FOR SOIL COMPARED TO SOIL SCREENING LEVELS AND PRGs

MDL PQL SSL PRG RBSL (Subsurface Soil) RBSL (Surface Soil )
Analyte DAFI10 res ind <10'GW | 10-20' GW | >20' <10'GW 10-20' GW >20'
mgl/kg | mg/kg mglkg mglkg mglkg mglkg mglkg mglkg|| res [comm.| res. |comm| res [comm.

Xylene total 0.04 0.15 100 270 420 200 200 200 20 80 20 80 20 80
MTBE 0.008 0.03 32 70 0.10 0.2 0.3 0.1 0.1 0.2 0.2 0.3 0.3
Naphthalene 0.006 0.10 40 56 190 9 30 50 9 9 30 30 50 50
C9-C10 Aromatics 0.06 | 8 30 40 8 8 10 30 10 40
C5-C8 Aliphatics 3 5 100 100 100 10 50 10 50 10 50
C9-C12 Aliphatics 0.6 5 500 500 500 70 300 70 300 70 300
EXTRACTABLE PETROLEUM HYDROCARBONS (MADEP-EPH-98)

Total Extractable Hydrocarbons 2 10

C9-C18 Alipatics 5 10 1000 1000 1000 [ 100 600 100 | 600 100 600
C19-C36 Aliphatics | 10 5000 5000 5000 || 2500 | 5000 | 2500 [ 5000 | 2500 [ 5000
C11-C22 Aromomatics 2 10 100 400 600 70 100 70 300 70 300
ORGANIC PESTICIDES, METHOD (8081A)

Aldrin 0.0005 | 0.003 0.2 0.029 0.10

a-BHC 0.0003 | 0.003 0.003 0.09 0.36

b-BHC 0.0006 | 0.003 0.001 0.32 1.3

d-BHC 0.0003 | 0.003

g-BHC 0.0003 | 0.003 0.005 0.44 1.7
[la-Chlordane (chlordane-technical) | 0.0003 | 0.003 5 1.6 6.5

Ig-ChIordane (chlordane-technical) 0.0004 0.003 5 1.6 6.5

Dieldrin 0.0005 | 0.007 0.002 0.03 0.11

DDD 0.0006 | 0.007 8 2.4 10

DDE 0.001 0.007 30 1.7 7

DDT 0.0005 | 0.007 20 1.7 7

Endosulfan | 0.0002 | 0.003 9 370 3,700

Endosulfan Il 0.001 0.007 9 370 3,700

Endo-sulfate 0.0006 0.007

Endrin 0.0006 | 0.007 0.5 18 180

Endrin Ald. 0.001 0.007

Endrin Ketone 0.001 0.007

Heptachlor 0.0003 | 0.003 10 0.11 0.38

Hept. Epox. 0.0004 | 0.003 0.3 0.053 0.19

Methoxychlor 0.0038 | 0.033 80 310 3,100

Toxaphene 0.004 0.066 20 0.44 1.6

HERBICIDES (8151A)
(Pentachlorophenol 0003 Jooto ] oor | 30 [ 90 | | | | | | |
NITROGEN AND PHOSPHORUS CONTAINING PESTICIDES (8270C)

Bromacil - 0.33*

Chlorpropham - 0.33*

Metolachlor - 0.33*

Norflurazon - 0.33* 2,400 25,000

Alachlor - 0.33* 6.0 21

Diphenamid - 0.33* 1,800 18,000

Pebulate - 0.33* 3,100 31,000

Fenarimol - 0.33*

Vernolate - 0.33*

Metribuzin - 0.33* 1,500 15,000

Triadimefon - 0.33*

Butylate - 0.33* 3,100 31,000

Simazine - 0.33* 4.1 14

Simetryn - 0.33*

Prometryn - 0.33* 240 2,500

Fenamiphos - 0.33* 15 150

Dichlorvos - 0.33* 1.70 59

Atrazine - 0.33* 22 78

Ethoprop - 0.33*
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TABLE C-2

SOIL

LABORATORY PRACTICAL QUANTITATION LIMITS FOR SOIL COMPARED TO SOIL SCREENING LEVELS AND PRGs

MDL PQL SSL PRG RBSL (Subsurface Soil) RBSL (Surface Soil )
Analyte DAFI0 res ind <10'GW | 10-20' GW | >20' <10'GW 10-20' GW >20'
mgl/kg | mg/kg mglkg mglkg mglkg mglkg mglkg mglkg|| res [comm.| res. |comm| res [comm.
Terbufos - 0.33* 1.5 15
Diazinon - 0.33* 55 550
Fluridone - 0.33* 4,900 49,000
MGK 264 - 0.33*
Terbacil - 0.33* 790 8,000
Carboxin - 0.33* 6,100 62,000
Tricyclazole - 0.33*
Napropamide - 0.33* 6,100 62,000
Butachlor - 0.33*
Molinate - 0.33* 120 1,200
EPTC - 0.33* 1,500 15,000
Cycloate - 0.33*
Hexazinone - 0.33* 2,000 20,000
Atraton - 0.33*
Prometon - 0.33* 920 9,200
Ametryn - 0.33* 550 5,500
Terbutryn - 0.33* 6l 620
Propazine - 0.33* 1,200 12,000
Methyl paraoxon - 0.33*
Mevinphos - 0.33*
Stirofos - 0.33*
Disulfoton - 0.33* 2.4 25
Tebuthiuron - 0.33* 4,300 43,000
Merphos - 0.33* 1.8 18
Pronamide - 0.33* 4,600 46,000
* - estimated
MDL -method detection limit
PQL -method practical quantitation limit
uglkg - micrograms per kilogram
mg/kg - milligrams per kilogram
SSL - EPA Region 9 soil screening level with DAF of 10
PRG - EPA Region 9 preliminary remediation goal
RBSL - Risk based screening level provided by Montana Department of Environmental Quality.
res - residential
comm - commercial
DAF - Dilution Attenuation Factor
ind - industrial
GW - groundwater

Blank cells indicate soil goal or screening levels is not available

Bolded and shaded cells indicate that the value for this SSL, PRG, or RBSL is below the PQL, therefore if the compound is detected additional

evaluation may be necessary.
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TABLE C-3
GROUNDWATER
LABORATORY PRACTICAL QUANTITATION LIMITS FOR WATER COMPARED TO MDEQ GROUNDWATER
QUALITY STANDARDS
WQB-7
EPA Region 9 | EPA National Primary MDEQ WQB-7 Required
MDL | PQL Tap Water Drinking Water Groundwater Standard .
Analyte Reporting
PRG Standard (MCL) (MCL, HA, PP, RBSLs) a2
Limit
ug/l ug/l ug/l ug/l ug/l ug/l
VOLATILE ORGANIC COMPOUNDS (8260B)
Allyl chloride 0.04 5 10
Acrylonitrile 0.22 10 0.039 0.59 20
Benzene 0.05 | 0.35 5 5 0.5
"Bromobenzene 0.07 | 20
"Bromochloromethane 0.19 |
"Bromodichloromethane 0.08 | 0.18 5.6 0.5
(Bromoform 0.17 [ 8.5 40 0.5
Bromomethane 0.22 | 87 48 0.5
n-Butylbenzene 0.08 | 240
sec-Butylbenzene 0.06 | 240
t-Butylbenzene 0.04 | 240
Carbon disulfide 0.06 5 1,000
Carbon tetrachloride 0.17 | 0.17 5 3 0.5
Chlorobenzene 0.03 | 160 100 100 0.5
Chloroethane 0.73 | 120 100
Chloroform 0.08 | 6.2 60 0.5
Chloromethane 0.10 | 1.5
2-Chlorotoluene 0.08 |
4-Chlorotoluene 0.08 |
2-Chloroethyl vinyl ether 0.36 10
Dibromochloromethane 0.13 | 0.13 4.1 0.5
1,2-Dibromo-3-chloropropane (DBCP) 0.27 5 0.048 0.2 0.2 0.05
1,2-Dibromoethane 0.12 | 0.0056 0.005 0.5
Dibromomethane 0.15 |
Dichlorodifluoromethane 0.03 | 390 1,000 0.5
1,2-Dichlorobenzene 0.05 | 370 600 10
1,3-Dichlorobenzene 0.05 | 180 400 10
1,4-Dichlorobenzene 0.05 | 0.50 75 10
1,1-Dichloroethane 0.07 | 810
1,2-Dichloroethane 0.19 | 0.12 5 4 0.5
1,1-Dichloroethene 0.08 | 340 7 0.5
c-1,2-Dichloroethene 0.08 | 6l 70 70 0.5
t-1,2-Dichloroethene 0.08 | 120 100 100 0.5
1,2-Dichloropropane 0.06 | 0.16 5 5
1,3-Dichloropropane 0.16 |
2,2-Dichloropropane 0.10 |
1,1-Dichloropropene 0.06 |
c-1,3-Dichloropropene 0.09 | 2 0.5
t-1,3-Dichloropropene 0.16 | 2 0.5
t- 1,4-Dichloro-2-butene 0.23 5
Ethylbenzene 0.05 | 1,300 700 700 0.5
([Echylmethacrylate 0.18 5 550
([Hexachlorobutadiene 0.08 [ 0.86 44 10
"Isopropylbenzene 0.06 |
"Isopropyltoluene 0.04 |
[llodomethane 0.07 5
[Methylene chloride 0.22 5 4.3 5.7 0.5
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TABLE C-3
GROUNDWATER
LABORATORY PRACTICAL QUANTITATION LIMITS FOR WATER COMPARED TO MDEQ GROUNDWATER
QUALITY STANDARDS
WQB-7
EPA Region 9 | EPA National Primary MDEQ WQB-7 Required
MDL | PQL Tap Water Drinking Water Groundwater Standard .
Analyte Reporting
PRG Standard (MCL) (MCL, HA, PP, RBSLs) a2
Limit
ug/l ug/l ug/l ug/l ug/l ug/l
Methy-tert-butyl ether 0.16 I I 30°

([Methacrylonitrile 026 | 10 1,400

"Methyl methacrylate 0.15 10

(INaphthalene 0.08 5 6.2 100 10

"n-Propbeenzene 0.08 | 240
Pentachloroethane 0.15 5
Styrene 0.04 | 1,600 100 100 0.5
1,1,1,2-Tetrachloroethane 0.12 | 0.43
1,1,2,2-Tetrachloroethane 0.16 | 0.055 1.7 0.5
Tetrachloroethene 0.07 I 0.1 5 5 0.5
Toluene 0.04 I 720 1,000 1,000 0.5
1,2,3-Trichlorobenzene 0.05 |
1,2,4-Trichlorobenzene 0.07 | 7.2 70 70 0.5
1,1,1-Trichloroethane 0.04 I 3,200 200 200 0.5
1,1,2-Trichloroethane 0.13 | 0.20 5 5 0.5
Trichloroethene 0.07 | 0.028 5 5 0.5
Trichlorofluoromethane 0.22 | 1,300 10,000 0.5
1,2,3-Trichloropropane 0.08 | 0.0056
1,2,4-Trimethylbenzene 0.05 | 12
1,3,5-Trimethylbenzene 0.06 | 12
Vinyl acetate 0.53 10 410
Vinyl chloride 0.08 | 0.02 2 2 0.5
m&p-Xylene 0.11 | 210 10,000 10,000 1.5
o-Xylene 0.07 | 210 10,000 10,000 1.5
Total Xylenes 0.14 2 210 10,000 10,000 1.5
Acetone 1.30 20 5,500
Methyl ethyl ketone 0.20 20 7,000
4-Methyl-2-pentanone 0.27 20
2-Hexanone 0.16 20
Hexachloroethane 0.10 | 4.8 19 10

"VOLATILE PETROLEUM HYDROCARBONS (MADEP-VPH-98)

(Benzene 0.08 [ 0.35 5 5 0.5
Ethylbenzene 0.08 | 1,300 700 700 0.5
Toluene 0.09 | 720 1,000 1,000 0.5
Xylene m&p 0.3 2 210 10,000 10,000 1.5
[Xylene, o 0.09 | 210 10,000 10,000 1.5
Xylene total 04 3 210 10,000 10,000 1.5
MTBE 0.l 2 I 30°
Naphthalene 0.08 2 6.2 100 10
C9-C10 Aromatics 2 20 50
(C5-C8 Aliphatics 23 100 400
(C9-C12 Aliphatics 17 100 400
EXTRACTABLE PETROLEUM HYDROCARBONS (MADEP-EPH-98)

Total Extactable Hydrocarbons 88 200

(C9-C18 Aliphatics 88 200 400
(C19-C36 Aliphatics 79 200 1,000
C11-C22 Aromatics 84 200 300
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TABLE C-3
GROUNDWATER
LABORATORY PRACTICAL QUANTITATION LIMITS FOR WATER COMPARED TO MDEQ GROUNDWATER
QUALITY STANDARDS
WQB-7
EPA Region 9 | EPA National Primary MDEQ WQB-7 Required
MDL | PQL Tap Water Drinking Water Groundwater Standard .
Analyte Reporting
PRG Standard (MCL) (MCL, HA, PP, RBSLs) o
Limit
ug/l ug/l ug/l ugll ugll ug/l
PESTICIDES (8081A)
Aldrin 0004 | ol 0.004 0.02 02
a-BHC 0006 | 0. 0011 0.039 0.1
b-BHC 0007 | ol 0.037 0.14 0.1
d-BHC 0005 | ol 0.14 0.1
g-BHC 0004 | o0l 0.052 0.19 0.1
[l-Chlordane 0.009 | 0.l 0.19 2 0.3 0.4
[le-Chlordane 0.007 | 0. 0.19 2 0.3 0.4
(IDieldrin 0.009 | 02 0.0042 0.02 0.02
(lpoD 0.009 | 02 028 0.0083 0.01
IDDE 002 | 02 0.20 0.0059 0.01
(oot 002 | 02 0.20 0.0059 0.06
([Endosulfan | 0.006 | 0.1 220 10 0.015
([Endosulfan I 002 | 02 220 10 0.024
[[Endo-sulfate 002 | 02 110 0.05
(Endrin 0.009 | 02 I 2 2 03
[[Endrin Aldehyde 003 | 02 2 0.025
[[Endrin ketone 003 | 02
[[Heptachlor 0.006 | 0.1 0.015 0.4 0.08 02
[[Heptachlor Epoxide 0.005 | 0. 0.0074 0.2 0.04 0.1
[[Methoxychlor 0.07 [ 180 40 [
([Toxaphene 0.07 [ 0.061 03 [
(HERBICIDES (8151A)
([Pentacholorophenol [ oor ] o004 ] 0.56 [ [ 0.05
POLYNUCLEAR AROMATIC HYDROCARBONS (8270C SIM)
Anthracene 0.03 0.1 1,800 2,100 0.2
[Acenaphthylene 0.02 0.1 0.25
Acenaphthene 0.03 0.1 370 420 10
Benzo(a)anthracene 0.04 0.1 0.092 0.48 0.25
(Phenanthrene 003 | 0.l 025
([Fluoranthene 004 | 0.l 1,500 280 10
([Fluorene 002 | 0.l 240 280 025
(Pyrene 003 | 0.l 180 960 025
(Benzo [a] anthracene 0.02 0.1 0.092 0.48 0.25
[[Chrysene 004 | 0.l 9.2 48 025
[Benzo [b] fluoranthene 057 | 0.l 0.092 048 025
[Benzo [K] fluoranthene 004 | 0.l 092 4.79 025
(Benzo [a] pyrene 0.0l 0.1 0.0092 0.2 0.048 0.2
[Indeno (1,2,3-c,d) pyrene 004 | O.I 0.092 0.044 0.5
[IDibenzo [a,h] anthracene 004 | 0.l 0.0092 0.048 05
[Benzo [ghi] perylene 004 | O.I 10
(INaphthalene 0.03 0.1 6.2 100 10
METALS (200.8 / 6020; mercury 245.1 / 7470A)
Arsenic - Total 0.03 3 0.045 10 (as of 1/23/06) 20 3
Arsenic - Dissolved 0.02 3 0.045 10 (as of 1/23/06) 20 3
Barium - Total 0.1 3 2,600 2,000 2,000 5
(1Barium - Dissolved 0.03 5 2,600 2,000 2,000 5
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TABLE C-3
GROUNDWATER
LABORATORY PRACTICAL QUANTITATION LIMITS FOR WATER COMPARED TO MDEQ GROUNDWATER
QUALITY STANDARDS
WQB-7
EPA Region 9 | EPA National Primary MDEQ WQB-7 Required
MDL | PQL Tap Water Drinking Water Groundwater Standard .
Analyte Reporting
PRG Standard (MCL) (MCL, HA, PP, RBSLs) L,
Limit
ug/l ug/l ug/l ug/l ug/l ug/l
Cadmium - Total (chromium IV) 0.0l 0.1 18 5 5 0.1
Cadmium - Dissolved (chromium V) 0.06 | 18 5 5 0.1
Chromium - Total 0.1 I 110 100 100 1
Chromium - Dissolved 0.06 I 110 100 100 1
Iron - Total (200.7 /6010B) 7 10 11,000 300' 300' 10
[iiron - Dissolved (200.7 / 60108 3 10 11,000 300' 300' 10
[lLead - Total  (SMCL) 0.09 3 5 5 3
[ILead - Dissolved (SMCL) 0006 | 3 5 5 3
[ILead (tetrahedral) 0.09 3 0.0036
[Manganese - Total  (SMCL) 04 5 880 50' 50' 5
[Manganese - Dissolved (sMcL) 0.02 5 880 50' 50' 5
[[Mercury - Total 0.l 0.2 I 2 2 [
Mercury - Dissolved 0.04 0.2 11 2 2 |
Silver - Total 0.04 3 180 100' 100 3
Silver - Dissolved (SMCL) 0.0l 3 180 100" 100 3
Selenium - Total (SMCL) 0.1 I 180 50 50 1
Selenium - Dissolved 0.1 | 180 50 50 1

| = Secondary Maximum Contaminant Level, based on aesthetic properties
2 = "The Required Reporting Value (RRV) is the MDEQs best determination of a level of analysis that can be achieved in routing sampling. It is based on

levels actually achieved at both commercial and government laboratories in Montana using acceptable methods.
3 = value based on taste and odor thresholds fiven in EPA 822-f-97-008, December 1997.

MDL -method detection limit

PQL -method practical quantitation limit

MCL = Maximum Contaminant level

HA = Health Advisory

PP = Priority Pollutant

RBSLs = Risk-Based Screening Levels

g/l - micrograms per liter

EPA MCL - EPA Maximum contaminant level

EPA Region 9 Tap Water PRG = EPA Region 9 Tap Water Preliminary Remediation Goal
MDEQ WQB-7 - MDEQ Circular WQB-7 groundwater quality standard (January 2004)
Blank cells indicate water quality standard is not available

Bolded and shaded cells indicate that the value for this water quality standard and/or RRV is below the PQL, therefore if the compound is detected

additional evaluation may be necessary.
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Signature Page (1)
Anatek Labs, Inc.

The undersigned have read this Quality Assurance Plan and understand the requirements set forth in it. By signing
this document, these individuals acknowledge their responsibility to follow the procedures outlined. The annual
review of this manual is mandatory for all employees and will be construed as training for all matters contained
within.

Mike Pearson Initials: Date:
Lab Director

Gene Solomon Initials: Date:
QA Officer
John Coddington Initials: Date:

Lab Manager, Moscow

Kathy Sattler Initials: Date:
Lab Manager, Spokane

Name:
(Please Print) Signature: Initials: Date:
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Anatek Labs, Inc. has integrated many Quality Assurance (QA) practices into its measurement activities. These QA
practices are designed to generate high quality data in an efficient and cost effective manner. Anatek Labs, Inc. has
a laboratory-wide Quality Assurance (QA) Program designed to assess and monitor the ongoing quality of the
testing performed in its facilities. Its purpose is to identify and correct problems as they occur and, if possible, to
determine in advance potential problem areas and institute measures for their resolution. The Quality Assurance
Committee will oversee all QA activities to assure the accurate, reliable and prompt reporting of testing results.
This document describes Anatek Labs, Inc.’s Quality Assurance Plan as it relates to operations within the laboratory.

Introduction

This QA Plan addresses all the minimum required elements described in the Guidelines and Specifications for
Preparing Quality Assurance Program Plans (QAMS-004 / 80), interim Guidelines and Specifications For Preparing
Quality Assurance Project Plans (QAMS-005 / 80) and Guidance on Preparation of Laboratory Quality Assurance
Plans (EPA 910/ 9-92-0332).

Quality Assurance Policy Statement

It is the policy of Anatek Labs, Inc. that there shall be sufficient Quality Assurance activities conducted to ensure
that all data generated and processed will be scientifically valid and of known and documented quality. All data
generated by Anatek Labs, Inc., unless acknowledged and authorized by the submitting party, will be of known
precision and accuracy and legally defensible. Quality assurance activities are designed in the most cost-effective
fashion possible without compromising data quality objectives. The laboratory staff adheres to the requirements and
specifications stated in this Quality Assurance Plan. All data reported meets the applicable requirements for
NELAC, EPA and/or any State specific methods used. For specific method requirements refer to SOPs, current
EPA methods, Standard Methods 20th Edition or state specific methods.

Policy on Waste, Fraud and Abuse

Under no circumstances is the willful act or fraudulent manipulation of analytical data condoned. Such acts are to
be reported immediately to management for appropriate corrective action. Reported acts will be assessed on an
individual basis, resulting actions will be consistent with Anatek Labs, Inc. Policies and could result in dismissal.

Falsification of data in any form will not be tolerated. While much analytical data is subject to professional
judgment and interpretation, outright falsification, whenever observed or discovered, will be documented and
appropriate remedies and punitive measures will be taken toward those individuals responsible.

Fraud Prevention & Detection

Anatek Labs, Inc. actively works to insure that the data it produces is of the highest quality and legally defensible.
At a minimum, 10% of all data packets generated are QA reviewed by the QAU. If discrepancies are found
management is notified. Blind samples are prepared annually or as needed to check for fraud. If an employee is
found to have committed a fraudulent act they will be dismissed.

Code of Ethics/Conduct

The Anatek Organization is a team and each team member is expected to maintain a certain level of professionalism.
Employees are expected to perform their duties with excellence, to contribute to an environment where their co-
workers can efficiently perform their duties and maintain focus on the overall benefit of the Anatek team. The
penalties for violating the Code of Ethics can range from verbal to loss of position. No person at Anatek Labs, Inc.
will in any way be put under undo pressure, financial or other, to complete their assigned tasks.

Confidentiality Policy Statement

All client information at Anatek Labs, Inc. is considered confidential. No information will be given out without the
express verbal or written permission of the client. All reports generated will be held in the strictest of confidence
and issued only to the client. The exceptions to this policy would be those mandated by law. (e.g. Positive E. coli in
public water systems that are required to be reported to State Regulatory Agencies.) All employees of Anatek Labs,
Inc., will at all times adhere to this policy. In the event Anatek Labs goes out of business or ownership is transferred
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all records will be dealt with according to client instructions. Data belonging to clients that are no longer available
will be destroyed in the event the lab goes out of business or transferred in the case of new ownership.

New Work Policy

It is the policy of Anatek Labs, Inc. to never turn away customer requests. The lab is constantly expanding its
abilities by seeking new certifications, purchasing new equipment and hiring quality personnel. If Anatek Labs is
unable to perform a particular analysis we will find a certified lab to subcontract the job to. The above policy is at
the discretion of the Lab Director and is subject to change.

Quality Assurance Program Management and Implementation

Overall responsibility for quality assurance lies with the Laboratory Director. The primary QA management of the
laboratory rests with the Laboratory Manager. To provide technical assistance to the Laboratory Manager, a QA
Officer is appointed by the Laboratory Director. The QA Officer is granted sufficient resources to ensure the proper
execution of the QA Plan and to recommend and implement specific QA policies and procedures. A Quality
Assurance Committee exists to further facilitate adherence and development of QA policies and procedures.

QA Committee

The Quality Assurance Committee is comprised of the QA Officer, the Laboratory Manager and the Laboratory
Director. The QA Committee is responsible for overseeing lab-wide QA Plan implementation and addressing QA
complaints or concerns brought to its attention from internal or external sources. The QA Committee directs the
efforts of the QA Officer and enforces any necessary corrective actions. The QA Committee shall convene if
needed to assess and / or address lab-wide QA concerns and any actions taken by the QA Officer. Any QA
complaints or problems that are received from outside the laboratory will be referred to the committee in order to
resolve such issues.

QA Officer

The QA Officer is appointed by the Laboratory Director to oversee specific QA policy and procedure development,
implementation, and adherence of Anatek Labs, Inc.. The QA Officer is responsible for auditing internal operations
and ensuring compliance with QA criteria established by this QA Plan and other documented policies and
procedures. The QA Officer assesses all QA systems on an annual basis. Results of all findings are documented
and corrective action recommendations, if any, are submitted to the QA Committee, Laboratory Manager and
affected staff members.

The QA Officer is responsible for documentation and evaluation of specific policies and procedures. Standard
Operating Procedures are kept on file documenting specific procedures employed to ensure the validity and
acceptability of data generated at Anatek Labs. The QA Officer is responsible for ordering quality control materials
applicable to the procedures employed within the Laboratory. Materials purchased for Quality Control purposes are
received with a Certificate of Authenticity from the manufacturer. Certificates are kept on file for review if
necessary. The QA Officer is responsible for coordinating and reporting for all performance evaluation samples to
maintain proper accreditation/certification. The QA officer is responsible for maintaining/updating certifications
and accreditations. Unsatisfactory Proficiency Testing / Performance Evaluation results, defined as less than 100%,
are reviewed and corrective action plans are developed accordingly.

Laboratory Organization, Responsibilities and Personnel Qualifications

All employees maintain a copy of all training certificates and diplomas on file with certificates of capability for each
method they perform. Organizational charts for Anatek Labs, Inc. are shown in Figures 1 & 3.

Laboratory Director

The Laboratory Director is responsible for overall technical direction and business leadership of Anatek Labs, Inc..
The Laboratory Director is responsible for the implementation and evolution of QA policy and SOP’s within the
laboratory, based on the current market, technological advances in equipment, and methods.
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The Laboratory Director is a direct liaison to the Corporation’s Board of Directors (BOD) and must attend a BOD
meeting at least once a year, or as necessary to discuss equipment purchases, managerial changes, contracts, and
major SOP and QA changes.

All Laboratory Managers, Systems Managers, and Service Engineers report directly to the Laboratory Director.

The Laboratory Director is required to attend managerial and/or staff meetings at which the topic of QA is
discussed. These meetings will be held as often as necessary or at the direction of the Laboratory Director.

The Laboratory Director is required to act as Laboratory Manager, Systems Manager, and/or Service Engineer if
these positions are not filled for any reason.

The Laboratory Director must have a minimum BS in a science or engineering field and 5 years of managerial
experience in an environmental laboratory or an equivalent combination of education and experience.

QA Officer

The QA Officer is a member of Anatek Labs, Inc. QA Committee and designated by the Laboratory Director. The
QA Officer is responsible for auditing QA activities to ensure compliance with the QA Plan on an annual basis. The
QA Officer is responsible for preparing reports of audit findings and recommending, developing, and implementing
corrective action plans in cooperation with the Laboratory Manager. The QA Officer will develop, implement, and
maintain Standard Operating Procedures appropriate to the procedures employed within Anatek Labs, Inc. The QA
Officer will review and approve all QA activities associated with specific monitoring projects prior to the initiation
of the project. The QA Officer will identify and procure resources needed to meet QA requirements. The QA
Officer is responsible for ensuring all Regulatory Agency requirements are met.

The QA Officer must have a minimum BS in a science or engineering field and two years experience in quality
assurance or an equivalent combination of education and experience.

Laboratory Manager

The Laboratory Manager is responsible for overseeing the daily operations of Anatek Labs, Inc. and the Organic
Technical Staff. The Laboratory Manager is responsible for coordinating the activities within the laboratory with
the overall goal of efficiently producing high quality data in a reasonable time.

In events where employee scheduling or current workload is such that new work cannot be incorporated without
missing holding times or data quality objectives, the Laboratory Manager has authority to refuse samples, modify
employee scheduling, or re-schedule projects.

Additionally, the Lab Manager will provide technical support to customers.

The Laboratory Manager is responsible for the maintenance of standards and materials in accordance with the QA
plan, to ensure uninterrupted operation of the laboratory.

The Laboratory Manager reports directly to the Laboratory Director and acts as interim Director during extended
absence of the Laboratory Director.

All Section Managers and Analysts report directly to the Laboratory Manager.

The Laboratory Manager, in coordination with the Section Managers, QC/QA Managers, and Laboratory Director, is
responsible for determining in which QA Proficiency Programs the laboratory will participate, and which
accreditations the laboratory will pursue. It is the responsibility of the Laboratory Manager to ensure that the
laboratory sections perform the tasks necessary to complete the proficiency testing required to maintaining
certification and accreditation

The Laboratory Manager is required to attend managerial and/or staff meetings at which the topic of QA is
discussed.

The Laboratory Manager can act as Analyst or Section Manager if, for any reason, the positions are not filled.

The Laboratory Manager must have a minimum BS in a science or engineering field and 2 years of managerial
experience in an environmental laboratory, or an equivalent combination of education and experience.
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Inorganic Supervisor

The Inorganic Supervisor is responsible for overseeing and assisting Inorganic Technical Staff in their daily duties.
The Inorganic Supervisor assures adherence to Standard Operating Procedures and Quality Assurance activities.
The Inorganic Supervisor should be a Chemist Il or I11.

The Inorganic Supervisor must have a minimum BS in a science or engineering field and 2 years of laboratory
experience, or an equivalent combination of education and experience.

Microbiology Supervisor

The Microbiology Supervisor is responsible for quality microbiological results by maintaining the laboratory
microbiology program and services within the framework of the lab QA guidelines. He/She is responsible for
maintaining certifications and training/supervising the microbiology technicians.

Microbiology Supervisor must have at least two years experience performing microbiological analysis in an
environmental laboratory.

Chemistry Supervisor

The Chemistry Supervisor is responsible for overseeing and assisting Chemistry Technical Staff in their daily duties.
The Chemistry Supervisor assures adherence to Standard Operating Procedures and Quality Assurance activities.
The Chemistry Supervisor should be a Chemist Il1.

The Chemistry Supervisor must have a minimum BS in a science or engineering field and 2 years of Laboratory
experience, or an equivalent combination of education and experience.

Technical Staff (Chemists, Lab Technicians, etc.)
Chemist (I, 11, T11)

The Chemist is responsible for the analysis of samples and the generation of high quality data in accordance with the
laboratory SOP’s and QA/QC guidelines in a reasonable time as prescribed by laboratory standard turnaround
schedules or as directed by the Laboratory Director or Laboratory Manager.

The Chemist is responsible for making sure all data generated by he/she is entered into the appropriate database in
the correct manner and that raw data packs are signed and archived properly.

The Chemist reports daily to the Laboratory Manager and will inform the Lab Manager as to the material needs of
the laboratory, specifically pertaining to analyses performed by the Chemist.

Additional duties of the Chemist may include, but not be limited to preparation of samples for analysis, maintenance
of lab equipment, and providing technical assistance to lower level laboratory staff. The Senior Chemist in the
laboratory may be asked to perform supervisory duties as related to operational aspects of the laboratory. In the
event that this is required for any reason, these supervisory duties will be assigned by the Lab Manager and/or Lab
Director. The Chemist may perform all of the duties of Laboratory Technician.

The position of Chemist is a full time or part time hourly position and may be divided into three levels, Chemist I, I,
and I11. Chemist I must have the equivalent of a Bachelors degree in Chemistry or a closely related science.
Additionally, Chemist Il must have at least 2 years of environmental or closely related lab experience. Chemist 111
must have a Bachelors degree plus 5 years of environmental or closely related lab experience.

Laboratory Technician/Microbiology Technician

The Laboratory Technician (chemistry or microbiology) is responsible for providing support in the form of sample
analyses, sample preparation, and general lab maintenance. This may include tasks such as filling out daily
maintenance logs, chemical inventories, and laboratory cleaning (glassware, etc).

The Laboratory Technician reports to the Laboratory Manager or the Microbiology Supervisor in the case of
Microbiology Technician.
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The Laboratory Technician may be divided into three levels, Technician I, Il and I1l. Lab Technician | must have a
high school diploma or GED. Lab Technician Il must have at least 1 year of experience in an environmental lab or
equivalent secondary education. Lab Technician 111 must have a bachelor’s degree in chemistry or closely related
science or equivalent work experience.

Staff

Systems Administrator

The Systems Administrator is responsible for overseeing all information systems infrastructure. Infrastructure is
defined as all hardware including computer workstations, servers and IT support equipment plus all laboratory
equipment that interfaces with the network or database as well as all software and applications resident on the
system.

The Systems Administrator reports directly to the Laboratory Director. The Systems Administrator must have a
minimum BS in a computer science or information technology field or an equivalent combination of education and
experience.

Office Administrator

The Office Administrator is responsible for all phases of customer service including but not limited to answering
telephones, assisting customers with Anatek Labs forms, distributing sample kits, and receiving samples from walk-
in customers.

The Office Administrator is responsible for: invoicing customers, processing payments, invoices and packing slips,
paying A/P invoices, payroll, payroll taxes, federal and state taxes, issuance of purchase orders, and deposits.

The Office Administrator is responsible for all Human Resource management including insurance and 401K.

The Office Administrator must have a minimum AA in Business Administration, Accounting or other relevant field
and 5 years experience in office administration/supervision or an equivalent amount of education and experience.

Sample Custodian, Shipping/Receiving

The Sample Custodian is responsible for the log-in and tracking of all samples throughout the laboratory. The
sample custodian is additionally responsible for tracking of all samples sent to sub labs. All shipping and receiving
is done/monitored by the sample custodian, to include sampling kits, trip blanks and prepreserved sample battles.
The sample custodian takes customer orders and insures that incoming samples are correct. If a discrepancy is noted
the sample custodian will contact the customer to resolve any questions or problems. The sample custodian is an
integral part of the customer service team.

The Sample Custodian must have a High School diploma or equivalent.

Facilities, Equipment and Services

Anatek Labs, Inc. was founded in 1992. Anatek Labs, Inc. is a full service environmental testing laboratory serving
the Inland Empire and the Pacific Northwest.

A listing of major analytical equipment used at Anatek Labs, Inc. can be found in Tables 1a & 1b.
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Sample Procedures (Sample Collection, Storage, Handling and Acceptability)

All samples sent to Anatek Labs, Inc. are received, logged in and distributed by the Sample Custodian. Samples that
are unsatisfactory are not analyzed unless authorized by the customer. Any such sample will be noted on the Chain
of Custody form and with a qualifying statement on the final report noting unsatisfactory sample submission.
Corrective measures to ensure proper specimen collection and /or handling on future sample sets will be supplied to
the customer (s).

Collection

Samples must adhere to requirements for container, preservation and holding times described in Table 2. For a
complete summary of sample containers, Preservation Methods and Holding Times see Table 2. Consult the
Standard Operating Procedure, EPA SW-846 Manual on Test Methods for Evaluating Solid Waste, the Federal
Register on EPA Test Methods Determining Contaminants in municipal and industrial wastes, Standard Methods or
other appropriate documentation for specific instructions on sample collection.

Sample Containers

Most sampling containers are supplied to the customer by the laboratory. Containers are generally used only once
and discarded. Some analytical methods utilize containers of a type that is conducive to recycling. In these cases,
containers are cleaned according to Standard Operating Procedures to ensure cleanliness. Samples must not be
exposed to interfering materials. Consult the laboratory for the proper container material and size for a specific
analysis or project. If the samples are collected and stored for transport in inappropriate types of containers, the
Laboratory may not be able to accurately quantify the amount of the desired components. In this case resampling
may be required.

Preservation Methods

All samples should be preserved according to the type of matrix, analysis required and data objectives. If the
samples are not properly preserved the analytical results may be inaccurate due to loss by volatilization and/or
degradation. Anatek Labs, Inc. provides sample containers with appropriate preservatives already in the container,
when possible. Table 2 contains information on appropriate preservation methods.

Transportation

Samples should be transported to the laboratory by the fastest means possible.
Hand Delivery

Personal delivery is preferred, as it is the most secure. A Chain-of-Custody record must accompany the transfer of
the sample with the identification information if results will potentially be used as evidentiary. The field sampler is
responsible for the proper packaging and dispatch of their samples. This responsibility includes sample preservation
and the completion of all necessary documents concerning custody.

Shipped Samples

A sealed container should be used to ship samples via a common carrier. Samples within these containers should
also be properly sealed, identified and accompanied by appropriate paperwork such as a Chain-of-Custody record or
a test request form. The Laboratory will retain all bills of lading for use to supplement the accompanying Chain-of-
Custody documentation.

Sample Acceptability

Samples received after holding times have expired, in inappropriate containers, or lacking appropriate preservative
measures are generally not accepted for testing. Occasionally, a customer will request that a sample be processed
even if it is received in an unacceptable condition. In such a case, testing will only proceed after the customer has
provided written or verbal acknowledgement of the unacceptable status of the sample and authorized continued
testing. Further, a comment, narrative, or explanation of possible negative effects of unacceptable sample
submission is placed on the report or attached as a more detailed description.

11
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Standard Operating Procedures have been established for the receiving of samples into the laboratory (SOP’s ALI-
02 & ALI-18). These procedures ensure that samples are received and properly logged into the laboratory, and that
all associated documentation, including chain of custody forms, are complete and consistent with the samples
received. Documentation of all sample storage is maintained in order to preserve the integrity of the samples.

Sample Logging and Tracking

Samples delivered to the lab are received by a designated Sample Custodian(s). Verification of sample integrity by
the Sample Custodian includes the following activities:

e Assessment of custody seal presence/absence, location and signature

Temperature of sample containers upon receipt

Chain-of-Custody documents properly completed (entries in ink, signature present, etc.)

Sample containers checked for integrity (broken, leaking, etc.)

Sample is clearly marked and dated (bottle labels complete with required information)

Appropriate containers (size, type) are received for the requested analyses

Sample container labels and/or tags agree with chain of custody entries (identification, required

analyses, etc.)

Assessment of proper sample preservation (if inadequate, corrective action is employed)

e VOC containers are inspected for the presence/absence of bubbles (No assessment of proper
preservation is performed for VOC containers at time of receipt, preservation is checked after
analysis to avoid loss of sample)

Any anomalies or discrepancies observed during the initial assessment are recorded on the chain of custody
documents and/or in the LIMS sample tracking software. Potential problems with a sample shipment are addressed
by contacting the client and discussing the pertinent issues. When a satisfactory resolution has been reached by
coordination with the client, the log-in process may commence and analysis may begin. Any changes on
documentation resulting from these discussions are documented and authorized directly by the customer. During the
log-in process, each sample is given a unique laboratory code and an analysis request form is generated. The
analysis request contains client information, sample descriptions, sample matrix information, required analyses,
sample collection dates and analysis due dates and other pertinent information.

Facility Security and access is important in maintaining the integrity of samples received at Anatek Labs, Inc..
Access to the laboratory is limited to authorized personnel except for the sample receipt area that is manned during
business hours.

Samples are stored appropriate to the analysis requested until they undergo analysis. Anatek Labs, Inc. stores
samples in one of many refrigerators, freezers or other storage locations, depending on the type of analysis and the
matrix of the sample. Anatek Labs, Inc. has several refrigerators for storage of samples. These refrigerators are
segregated by matrix type (soil or water) and method of analysis. Drinking water, wastewater and soil samples are
segregated and placed in separate refrigerators. The samples are further separated into dedicated refrigerated storage
of VOC samples. A walk-in refrigerator is used for sample archival. ~ Anatek Labs, Moscow also has sub-zero
freezers capable of storing samples at —20° C: These are primarily used for tissue and sediment samples requiring
specialized storage conditions. An additional freezer provides additional frozen storage capacity for miscellaneous
samples. The temperature of each sample storage unit used at Anatek Labs, Inc. is monitored daily during
operations and the data recorded in a file for future reference. Continuous-graph temperature recorders have also
been placed in the —20°C freezer to provide a permanent, continuous record of the storage conditions to which
samples are exposed. An alarm is sounded on the freezer and to an outside monitoring company in the event of
freezer failure.

Samples and sample extracts are retained for up to 6 (six) weeks then disposed of unless other arrangements have
been made in advance. All samples are either returned to the client or disposed of according to approved disposal
practices.
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Logging

Samples are assigned a unique laboratory identification number. All samples are assigned a number with the
following format: YYM-ZZZZ-XX
Where:

YY =year (02 = 2002)

M =D or X (D = drinking water, X = all other samples)

7777 = sample batch

XX = sample number

I.E.: 02D-0001-01 would be the first sample of the first batch for drinking water in the year 2002

Tracking

Samples are tracked by their individual log numbers. As testing is completed the LIMS is updated and the data
archived.

Sample Custody and Legal Defensibility

Anatek Labs, Inc. routinely tests samples used as legal evidence. A primary consideration for the legal credibility of
analytical data is the ability to demonstrate that samples were obtained, reached the laboratory and analyzed without
improper alteration or contamination. Samples whose testing results may become evidentiary utilize Chain-of-
Custody protocol where evidence of sample collection, shipment, laboratory receipt and laboratory custody until
disposal are documented. Chain-of-Custody forms document how physical custody of a particular sample is
maintained, how custody is transferred and the identity of individuals responsible for sample collection, shipping,
receipt, analysis, storage and disposal. Chain-of-Custody protocol is not automatically initiated due to the
accompaniment of a Chain-of-Custody form. In most instances, Chain-of-Custody forms function only as a sample
receipt form and initiate normal, standard sample handling procedures. Formal Chain-of-Custody protocol must be
initiated at the specific request of the sample submitter.

The Sample Custodian is responsible for receiving Chain-of-Custody linked samples. Upon receipt of these
samples, the Sample Custodian immediately inspects the documentation and the samples to ensure the integrity of
the sample shipping container, sample bottles, custody seals and cooler temperature upon receipt. Samples received
in broken or leaking containers are noted on the Chain-of-Custody form and specific instructions for the lab are then
requested of the submitter. If discrepancies between accompanying documentation and information on labels or
sample containers exist, clarification is requested from the submitting party in writing and a notation is placed on the
Chain-of-Custody form explaining the discrepancy.

After receipt in the laboratory, samples are logged into the internal tracking system. Samples are stored in
appropriate refrigerators according to matrix until analyzed. After analysis samples are stored for up to six weeks in
designated areas in the walk-in refrigerator.

Collection

All samples should be collected using standard field sampling techniques. The sample container should be labeled
with the following information:

Date and time of collection
Source of sample

Preservative used (if any)

Name of person collecting sample
Sample ID and project name

agrwbdE

When appropriate, the container should be sealed so that it cannot be opened without disrupting the seal. Gummed
tape or another type of sealant is recommended. The person collecting the sample should date and initial the seal,
particularly across the junction of the tape to ensure a tamper-proof seal.

Pertinent data concerning each sample should be entered into a field log book. This information may be used to
refresh the memory in the event that the collector is summoned as a witness.
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The sample should be kept in the custody of the collector or a designated custodian. A sample is in a persons
custody if:

1. Itisinone’s physical possession, or

2. ltisinone’s view after being in one’s physical possession, or

3. It has been placed into a locked area to which the custodian retains the key.

Calibration Procedures and Frequency

All equipment and instruments used at Anatek Labs, Inc. are operated, maintained and calibrated according to the
manufacturer’s guidelines and recommendations, as well as to criteria set forth in the applicable analytical
methodology. Personnel who have been properly trained in these procedures perform operation and calibration.
Documentation of calibration information is maintained in data archives (see SOP ALI-14 Data Archiving) or
Instrument Activity Logs (IAL’s). Brief descriptions of the calibration procedures for our major laboratory
equipment and instruments are described below.

Temperature Control Devices

Temperatures are monitored and recorded for all of our temperature-regulating devices including ovens, incubators
and refrigerators when in use. Record files are kept which contain recorded temperatures, identification and location
of equipment, acceptance criteria and the initials of the technician who performed the checks. All thermometers are
checked annually against a National Institute of Standards and Technology (NIST) certified thermometer.

Analytical Balances

Analytical balances are serviced on an annual basis by a professional metrology organization. New certificates of
calibration for each balance are issued to the laboratory on an annual basis. The calibration of each analytical
balance is checked daily with Class S or S-1 weights. As needed, the balances are recalibrated using the
manufacturer’s recommended operating procedures. Records are kept that contain the recorded measurements,
identification and location of equipment, acceptance criteria and the initials of the technician who performed the
checks.

Water Purification System

There are a variety of water purification systems used at Anatek Labs, Inc.. A filtration system is in place to provide
deionized water throughout the Laboratory. The system is monitored and provides a purity of at least 1 mega ohm
(up to approximately 18 mega ohms). When purity falls below 1 mega ohm, the system is serviced by Culligan
(Moscow) or King Soft Water (Spokane) and new filters are installed. Additionally there is a filter system that
provides 18 mega ohm purity water. The specifications, preventative maintenance schedules and other information
for particular water purification systems are explained in detail in the applicable Standard Operating Procedure.

Analytical Instrumentation

Each instrument utilized at Anatek Labs, Inc. is calibrated against traceable standards. Standard Operating
Procedures are used to document the procedure for ensuring traceability of stock reference materials. Standard
Operating Procedures also specify specific instrument settings, calibration concentrations and frequency, instrument
linear ranges, specific required QA/QC measures and a number of other related technical issues.

Analytical Procedures

Analytical Standard Operating Procedures are based upon methods appearing in a variety of publications. Most
commonly, procedures are adopted from EPA publications, “Methods for Chemical Analysis of Water and Wastes”,
1983: “ Test Methods for Evaluating Solid Waste: SW-846”, 1987, 3" edition, or “Standard Methods for the
Examination of Water and Wastewater” 20" edition. Refer to Table 3 for a listing of the test procedures utilized at
Anatek Labs, Inc.
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Data Generation — Data Reduction, Validation and Reporting

Data Reduction

Test results are calculated manually and electronically as specified in the method-specific SOP, ALI-05. Formulae
are contained in the manual testing procedures and algorithms are contained in software controlled procedures. All
data and calculations are verified by the analyst and posted to summary reports or the computer system for review
by the Laboratory Manager.

Verification / VValidation

Some procedures utilize additional visual confirmation and validation of values obtained electronically in the form
of strip charts or other printouts. Where possible verification is made using interrelated analytes, i.e., the
concentration of one analyte theoretically cannot exceed the concentration of another. Validation in gas
chromatography is accomplished through the use of two dissimilar columns or the use of one or more compound
specific detectors.

Data quality indicators such as blank results, duplicate reproducibility (Precision), matrix spike and quality control
sample recoveries (Accuracy), and known sample or project histories are checked to verify result validity. Refer to
the individual method SOP’s for acceptability criteria.

Timely Report

Samples are typically tested consecutively as received unless holding times or special arrangement require expedited
testing schedules. All testing is scheduled so that accepted holding times can be met.

Reporting Results

The analyst generating the test results posts them to manual worksheets, the computer tracking system and/or
summary reports depending upon the analysis. A final report is generated after all testing for a particular sample is
completed and the Laboratory Manager reviews, signs and dates the reports for distribution to the customer and any
regulatory agency requiring copies.

Internal Quality Control

An Internal Quality Control program has been designed to ensure systematic in-house production of high quality
analytical data. The objectives of this program are:

1. To provide a measure of the precision of analytical methods;

2. To maintain a continuing assessment of the accuracy, precision and completeness of individual
analyses performed in the laboratory;

3. To identify methods that are weak and provide a source of research problems to overcome these
deficiencies and weaknesses;

4. To detect training needs within the analytical group;

5. To provide a permanent record of instrument performance as a basis for validating data and projecting
repair and replacement needs;

6. To upgrade the overall quality of laboratory performance.

Precision

Precision is the ability of an analytical method or instrument to reproduce its own measurement. It is a measure of
the variability or random error in sampling, sample handling and in laboratory analysis. The American Society of
Testing and Materials (ASTM) recognizes two levels of precision: repeatability — the random error associated with
measurements made by a single test operator on identical aliquots of test material in a given laboratory, with the
same apparatus, under constant operating conditions and, reproducibility - the random error associated with
measurements made by different test operators in different laboratories, using the same method but different
equipment to analyze identical samples of test material. At Anatek Labs, Inc. our “within batch” precision is
measured through the use of replicate samples of QC analyses and is expressed as the relative percent difference
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(RPD) between replicate measurements. The “Batch to Batch” precision is calculated from the variance observed in
results from analysis of standard solutions of laboratory control samples from multiple analytical batches.

Accuracy

Accuracy is a measure of the closeness of an individual measurement (or an average of multiple measurements) to
the true or expected value. Accuracy is determined by calculating the mean value of results from ongoing analyses
of standard reference materials, standard solutions, and laboratory-fortified blanks. In addition, laboratory-fortified
(i.e. matrix spike) samples are also measured; this indicates the accuracy or bias in the actual sample matrix.
Accuracy is expressed as percent recovery (%Rec.) of the measured value, relative to the true or expected value. If a
measurement process produces results whose mean is not the true or expected value, the process is said to be biased.
Bias is the systematic error either inherent in a method of analysis (e.g. extraction efficiencies) or caused by an
artifact of the measurement system (e.g. contamination). Anatek Labs, Inc. utilizes several quality control samples
and independent calibration verification standards. Because bias can be positive or negative and because several
types of bias can occur simultaneously, only the net, or total, bias can be evaluated in a measurement.

Completeness

Completeness is a measure of the amount of valid data that is obtained, compared to the amount that is expected.
For the purposes of this plan, completeness is calculated by dividing the number of samples having valid data by the
total number of samples in the project, expressed as a percentage. Anatek Labs, Inc.’s objective for completeness is
100%.

The specific types, frequencies and processes for quality control sample analysis are described in detail in method-
specific standard operating procedures. These sample types and frequencies are described below. In addition, a
number of other quality control processes that may impact analytical results are also described below.

Standard Operating Procedures (SOP’s) and Laboratory Notebooks

Anatek Labs, Inc. maintains a database of SOP’s for use in both technical and administrative functions. SOP’s are
written following the format and content requirements described in the SOP for preparation of SOP’s (ALI-01).
Each SOP has been reviewed and approved by a minimum of two authorities, the Laboratory Manager and the QA
Officer. All SOP’s undergo a documented annual review to make sure current practices are described. The QA
Officer maintains a comprehensive list of current SOP’s. The document control process ensures that only the most
currently prepared version of SOP is being used for guidance and instruction. The QA Manual, SOP’s, standards
preparation logbooks, run logbooks, et al., are all considered crucial to consistent operations at Anatek Labs, Inc.
and all analysts are instructed on the proper usage of each. Anatek Labs, Inc. maintains a current file, accessible to
all laboratory staff, of the promulgated methodology used to perform analyses as well as this QA Plan and
applicable Standard Operating Procedures. (For specific IAL procedures refer to SOP ALI-15.)

Deviation from Standard Operating Procedures

Anatek Labs, Inc. recognizes that occasionally a modification to a Standard Operating Procedure may be necessary.
In such cases, a written record of the deviation is retained with the sample data and if the deviation affects the data
integrity an appropriate data qualifier comment is noted on the analytical report. An example of this would include
a special preparative step or procedure not normally performed but perhaps mandated by special matrix concerns.

Modified Procedures

Anatek Labs, Inc. strives to perform published methods as described in the referenced documents. If there is a
material deviation from the published method, the method is cited as a “Modified” method in the analytical report.
Modifications to the published methods are listed in the standard operating procedure. Standard operating
procedures are available to analysts and are also available to our clients for review, especially those for “Modified”
methods. Client approval is obtained for the use of “Modified” methods prior to the performance of the analysis.

Analytical Batch

The basic unit for analytical quality control is the analytical batch. The definition that Anatek Labs, Inc. has
adopted for the analytical batch is listed below. The overriding principle for describing an analytical batch is that all
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the samples in a batch, both field samples and quality control samples, are to be handled exactly the same way, and
all of the data from each analysis is to be manipulated in exactly the same manner.

The minimum requirements of an analytical batch are:

1. The number of (field) samples in a batch is not to exceed that specified in the Standard Operating
Procedure for the procedure being employed.
2. All (field) samples in a batch are typically of the same matrix.
3. The QC samples to be processed with the (field) samples typically include:
a. Method Blank (a.k.a. Laboratory Reagent Blank)
Function: Determination of Laboratory contamination
b. Laboratory Control Sample (a.k.a. Laboratory Fortified Blank)
Function: Assessment of method performance
c. Matrix Spiked (field) Sample-when sufficient sample is supplied (a.k.a. Laboratory Fortified
Sample Matrix)
Function: Assessment of matrix problems
d. Duplicate Matrix Spiked (field) Sample of Duplicate (field) Sample — when sufficient sample
is supplied (a.k.a. Laboratory Duplicate)
Function: Assessment of batch precision

A single lot of reagents is used to process the batch of samples.

Each operation within the analysis is performed by a single analyst/technician/chemist or by a team of

analysts/technicians/chemists.

6. (Field) samples are assigned to batches commencing at the time that sample processing begins. For
example: for analysis of metals, sample processing begins when the samples are digested. For
analysis of organic compounds, it begins when the samples are extracted.

7. The QC samples are to be analyzed in conjunction with the associated field samples prepared with
them.

8. Batch QC refers to the QC samples that are analyzed in a batch of (field) samples.

9. Specific project, program or method SOP requirements may be exceptions to these definitions. If

project, program or method SOP requirements are more stringent than these laboratory minimum

requirements, then the project, program or method SOP requirements will take precedence.

o ks

Method Blank (a.k.a. Laboratory Reagent Blank)

The method blank is either analyte-free water or analyte-free soil (when available), subjected to the entire analytical
process. When analyte-free soil is not available, anhydrous sodium sulfate, organic-free sand or an acceptable
substitute may be used instead. The method blank is analyzed to demonstrate that the analytical system itself is not
contaminated with the analyte(s) being measured. The method blank results should be below the Method Reporting
Limit (MRL) or, if required, less than the Method Detection Limit (MDL) for the analyte(s) being tested, otherwise,
corrective action must be taken. At least one method blank is included with the analysis of every analytical batch as
stated in the method Standard Operating Procedure.

Calibration Blanks

For some methods, calibration blanks are prepared along with calibration standards in order to create a calibration
curve. Calibration blanks are free of the analyte of interest and, where applicable, provide the zero point of the
calibration curve.

Continuing Calibration Blanks

Continuing calibration blanks (CCB’s) are solutions of analyte-free water, reagent, or solvents that are analyzed in
order to verify the system is contamination-free when continuing calibration standards are analyzed. The frequency
of CCB analysis is either once every ten (10) samples or as indicated by the method, whichever is greater.

Calibration Standards

Calibration standards are solutions of known concentration prepared from primary standard solutions that are, in
turn, prepared from stock standard materials. Calibration standards are used to calibrate the instrument response
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with respect to analyte concentration. Standards are analyzed in accordance with the requirements stated in the
particular method being used. Refer to Anatek Labs, Inc. SOP ALI-08 for policies regarding standards.

Initial (or Independent) Calibration Verification Standards

Initial (or Independent) calibration verification standards (ICV’s) are standards that are analyzed after calibration
with newly prepared standard(s) but prior to sample analysis, in order to verify the validity of the standards used in
the calibration. Once it is determined that there is no systematic error in preparation of the calibration standard(s),
they are considered valid standards and may be used for subsequent calibrations (as expiration dates and methods
allow). The ICV standards are prepared from materials obtained from a source independent of that used for
preparing the calibration standards. ICV’s are also analyzed in accordance with method-specific requirements.

Continuing Calibration Verification Standards (CCV)

Continuing Calibration Verification Standards (CCV’s) are midrange standards that are analyzed in order to verify
that the calibration of the analytical system is still acceptable. The frequency of CCV analysis is indicated in the
method Standard Operating Procedure.

Internal Standards

Internal Standards consist of known amounts of specific compounds that are added to each sample following sample
preparation or extraction. Internal standards are generally used for procedures to correct sample results that have
been affected by changes in instrument conditions or changes caused by certain matrix effects. The integrated area
of the internal standard compared to the continuing calibration check standard should vary by no more than the
limits specified in each method.

Surrogates

Surrogates are organic compounds that are similar in chemical composition and chromatographic behavior to the
analytes of interest, but which are not normally found in environmental samples. Depending on the analytical
method, one or more of these compounds is added to method blanks, calibration and check standards and samples
(including duplicate, matrix spike samples, duplicate matrix spike samples and laboratory control samples) prior to
extraction and analysis in order to monitor the method performance on each sample. The percent recovery is
calculated for each surrogate and recovery is a measurement of the overall method performance. The percent
recovery must meet the limits set forth in the SOP or determined from Control Charting.

Matrix Spikes (a.k.a. Laboratory Fortified Sample Matrix)

Matrix spiked samples are field samples to which a known amount of the target analyte (or analytes) has been
added. The samples are then prepared and analyzed in the same analytical batch in exactly the same manner as
routine samples. The spike recovery measures the effects of interferences caused by the sample matrix and reflects
the accuracy of the method for the particular matrix in question. Spike recoveries are calculated as follows:

Percent Recovery = ((S—A)x 100)/ T

Where:

S = The observed concentration of analyte in the spiked sample,

A = The analyte concentration in the original sample, and

T = The theoretical concentration of analyte added to the spiked sample.

Matrix spiked samples are prepared and analyzed at the levels and frequency noted in the Standard Operating
Procedure for the particular analysis.

Laboratory Duplicates and Duplicate Matrix Spikes

Duplicates are additional replicates of samples that are subjected to the same preparation and analytical scheme as
the original sample. Depending on the method of analysis, either a duplicate sample aliquot or a matrix spiked
sample and duplicate matrix spiked sample (MS/MSD) are analyzed. The relative percent difference between
duplicate analyses or between an MS and MSD is a measure of the precision for a given method and analytical
batch. The relative percent difference (RPD) for these analyses is calculated as follows:
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Relative Percent Difference = (S1 — S2) x 100 / Sayg

Where S1 and S2 = the observed concentrations of analyte in the sample and its duplicate, or in the matrix spike and
its duplicate matrix spike, and S,,, = the average of observed analyte concentrations in the sample and its duplicate,
or in the matrix spike and its duplicate matrix spike.

Duplicates or MS/MSD analyses are performed at the level and frequency outlined in the Standard Operating
Procedure for the analysis being performed.

Duplicates or MS/MSD’s are selected on the basis of volume or matrix. Samples with enough volume are selected
unless a matrix problem is suspected in which case a sample with enough volume and an appropriate matrix is
selected.

Laboratory Control Samples (a.k.a. Laboratory Fortified Blanks or Quality Control
Samples)

The laboratory control sample (LCS) is an aliquot of analyte-free matrix to which known amounts of the target
analyte(s) is (are) added. A standard reference material of known matrix type, containing certified amounts of target
analytes, may also be used as a LCS. The LCS sample is prepared and analyzed in the same analytical batch, and in
exactly the same manner as the other routine samples. Stock solutions used for LCS’s are purchased or prepared
independently of calibration standards. The percent recovery (% REC) of the target analytes in the LCS assists in
determining whether the methodology is in control and whether the laboratory is capable of making accurate and
precise measurements at the required reporting limit. Comparison of batch-to-batch LCS analyses enables the
laboratory to evaluate batch-to-batch precision and accuracy. Acceptance criteria for LCS analyses are obtained
through the use of control charts. A LCS is prepared and analyzed at a minimum frequency specified in the
Standard Operating Procedure for the specific method being employed. If an insufficient quantity of sample is
available to perform a laboratory duplicate or duplicate matrix spikes, occasionally a duplicate LCS will be prepared
and analyzed.

Interference Check Samples

An interference check sample (ICS) is a solution containing interfering elements of known concentration that can be
analyzed to verify background and inter-element correction factors in metals analyses.

Post Digestion Spikes

Post digestion spikes are samples prepared for metals analyses that have an analyte spike added to determine if
matrix effects may be a factor in the results. The spike addition should produce a method-specified minimum
concentration above the instrument detection limit. A post digestion spike is analyzed with each batch of samples
and recovery criteria are specified for each method.

Source and Preparation of Standard Reference Materials

All analytical measurements generated at Anatek Labs, Inc. are performed using materials and/or processes that are
traceable to a Standard Reference Material. Standard Operating Procedures are utilized to trace all quantitative and
qualitative determinations to certified reference materials. All metrology equipment (analytical balances,
thermometers, etc.) is calibrated using materials traceable to the National Institute of Standards and Technology
(NIST) and maintained on a schedule to ensure accuracy.

All Sampling containers provided to the client by the laboratory are assured to be free of interfering contaminants
by:

1. The container is purchased as pre-cleaned (Level 1) with certificates of analysis available for each bottle
type; or
The container is cleaned by the laboratory using Standard Operating Procedures; or
The specific bottle type and manufacturer has been proven through study to be free of interfering materials;
and/or
4. A blank is prepared with a surrogate bottle using laboratory reagent water at the time of sample collection

to provide information on possible interferences or contamination resulting from the sample container.

2.
3.
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Consumable materials routinely purchased by the laboratory (e.g. analytical standards) are purchased from
nationally recognized, reputable vendors. Consumable primary stock standards are obtained from certified
commercial sources or from sources referenced in a specific method. Supelco, Ultra Scientific, AccuStandard,
Chem. Services, Inc., Aldrich Chemical Co., J.T. Baker, Spex, E.M. Science, Fisher Scientific, etc. are examples of
the vendors used by Anatek Labs, Inc.. All reference materials that are received are recorded by the technical staff
in the appropriate logbook(s) and are stored under conditions that provide maximum protection against deterioration
and contamination. The logbook entry includes such information as an assigned logbook identification code, the
source of the material (i.e. vendor identification), solvent (if applicable) and concentration of analyte(s), reference to
the certificate of analysis and an assigned expiration date. In addition, the date that the standard is received in the
laboratory is marked on the container. When the material container is opened for use the first time, the date of
opening and the initials of the applicable analyst are also recorded on the container. Stock solutions and/or
calibration standard solutions are prepared fresh as often as necessary according to Standard Operating Procedures.
After preparation, all standard solutions are properly labeled as to analyte concentration, solvent, date, preparatory
analyst and expiration date; these entries are also recorded in the appropriate logbook(s). Prior to introduction into
the analytical system / process, all in-house prepared reference materials are verified with a second, independent
source of the material. Once the reference material has been verified to be accurate, it may then be used for
instrument calibration and subsequent quantitative purposes. In addition, the independent source of reference
material is also used to check the calibration standards for signs of deterioration (i.e. Control or QC samples).

Control Charting

The generation of control charts is routinely performed at Anatek Labs, Inc. Refer to Appendix H for specific
information on the generation and use of Control Charts,

Method Detection Limits

Method detection limits are determined for most analyses performed at Anatek Labs, Inc.. Refer to Appendix | for
specific information on the development of MDL’s.

Glassware Washing

Glassware washing and maintenance play a crucial role in the daily operation of a laboratory. The glassware used at
Anatek Labs, Inc. undergoes a rigorous cleansing procedure prior to every usage. Refer to SOP ALI-03 and method
specific SOP’s for specific glassware cleaning procedures.

Temperature Record Keeping

A number of recording devices (thermometers) are utilized to track the acceptable performance of a number of
crucial instruments. The following are instruments that are documented daily (during operations) and the associated
acceptable average temperature limits:

Sample Archive 0-4°C
Drinking water Storage 0-6°C
Drinking water VOC Storage 0-6°C
Non Drinking Water Storage 0-6°C
Waste Water VOC Storage 0-6°C

Balance Audit

Verification of balance accuracy is essential for providing accurate mass determinations. All balances are checked
daily with Class S weights. Accuracy of measurement must be 99.9% or better. If determinations are outside the
acceptance range, corrective actions are taken. Out of specification balances are removed from service until
maintenance can be completed. The result of this determination is kept in the Daily Maintenance Log.

System and Performance Audits

Laboratory Evaluations and Audits are to be conducted under the authorization of the QA Committee and all
findings and recommendations are submitted to the QA Committee for decisive action. System Audit requests are
generated internally and externally. Internal audits are generally scheduled at the frequency noted under the type of
review, however concerns brought to the attention of the QA Committee may necessitate an unscheduled systemic
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review at the discretion of the QA Committee. External audit requests are referred to the QA Committee for
authorization and scheduling of external auditors to review systems.

The following evaluations are performed at Anatek Labs, Inc.:
Management System Reviews (MSR’s)

MSR’s are external audits conducted at Anatek Labs, Inc.. Idaho Dept. of Health Bureau of Laboratories audits
Anatek Labs, Inc. to assess the adequacy of the overall QA Plan. IDOH Bureau of Laboratories performs a rigorous
on-site inspection of Anatek Labs, Inc.’s QA Plan, adequacy of facilities, Quality Control Records, Performance
Evaluations, Standard Operating Procedures and Analyst abilities. IDOH Bureau of Laboratories prepares an audit
report to Anatek Labs, Inc. and this report and any corrective actions plans are maintained at Anatek Labs, Inc..
Washington Department of Ecology does a complete inspection as well for WA Waste Water Certification. Anatek
Labs, Inc. also makes the facilities available for customer or regulatory agency inspection of Management Systems
as well. Anatek Labs, Inc.’s QA Committee reviews all MSR reports and recommendations. If reports indicate the
necessity for corrective action, the QA Committee or its designee will prepare and implement a Corrective Action
Plan. The Corrective Action Plan will itemize the specific action necessary to correct the deficiency and define the
time frames and responsible parties for implementation and follow-up.

Technical System Audits (TSA’S)

TSA’s are both internal and external audits conducted at Anatek Labs, Inc.. Florida Dept. of Health (NELAP),
Idaho Dept. of Health and WA Dept. of Ecology evaluate Anatek Labs, Inc.’s Technical systems. The above listed
agencies review calibration records, sampling and measurement procedures, general lab cleanliness, support
systems, equipment and facilities, maintenance and repair records, control charts and general operation of the lab.
The inspecting agencies prepare audit reports to Anatek Labs, Inc. and these reports and all responses and corrective
action plans are maintained at Anatek Labs, Inc.. Additionally, Anatek Labs, Inc. staff performs internal TSA’s
annually. The QA Officer performs an annual inspection of Standard Operating Procedures, Quality Control
Records, Calibration Records, and Maintenance and Repair Records. TSA audit reports are prepared by the external
auditor or QA Officer and given to the QA Committee or the analyst as appropriate (Reference SOP ALI-16). If a
report indicates the necessity for corrective action a Corrective Action Plan will be prepared and implemented
according to SOP ALI-07. The Corrective Action Plan will itemize the specific action necessary to correct the
deficiency and define the time frames and responsible parties for implementation and follow-up. The results from
all corrective action plans will be compiled and forwarded to management and/or the QA Committee as necessary.

Performance Evaluation (PE)

PE’s are performed according to regulatory requirements for NELAP and the various testing regimens employed at
Anatek Labs, Inc.. Anatek Labs, Inc. participates in at least two Water Supply (WS) and two Water Pollution (WP)
Performance Evaluations annually. All PE Sample materials are procured from a NIST / NVLAP approved
provider. Acceptable results for each analyte and method used to perform regulatory testing are demonstrated semi-
annually. In the event that an unacceptable result is received for a particular analyte, corrective actions are
employed. Blind studies are initiated on an annual basis by the lab to verify performance. Additionally double-
blind studies are conducted at Anatek Labs, Inc. when initiated by customers.

IT Systems Auditing

IT Systems Auditing of Anatek Labs, Inc. is conducted both internally and externally. The external auditing is
conducted by IDOH, WA DOE and FL DOH. The agencies review Anatek Labs, Inc.’s IT SOP’s, IT documentation,
access security and backup/restore plans during their inspections. Internal audits are performed at least once a year
by Anatek Labs, Inc.’s QAU with assistance from IT personnel. The internal audits will inspect the network
security, network throughput performance, server storage available, backup/restore plan testing and general
documentation of the IT systems. An IT systems auditing report is prepared by the external auditor or QA Officer
and given to the QA Committee. If a report indicates that corrective actions are necessary, a Corrective Action Plan
will be prepare and implemented by IT personnel. The Corrective Action Plan shall specifically address the areas of
deficiency and the actions to be taken.
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Data Quality Audits (DQA’s)

Peer review of acceptable blank results, QA/QC sample recovery, matrix spike and matrix spike duplicate
recoveries, reproducibility of duplicate samples, and verification of sample calculations are performed on every
analytical batch. Any errors or deviations from acceptable criteria are noted and data is returned to the generating
analyst for correction. In the event that QA/QC criteria for a particular sample or batch of samples cannot be met,
all associated sample reports are noted that QA/QC criteria were not met and may include other relevant discussions.

Corrective Action

Corrective Action is a function of the laboratory as a whole and is dependent on the nature of the problem. In
general, corrective action may take several forms. Corrective action due to a performance or system audit report is
initiated by the QA Committee and will result in a formal Corrective Active Plan. The QA Officer, Laboratory
Manager, laboratory analyst or external customer may also initiate corrective actions.

To the extent possible, samples shall be reported only if all quality control measures are acceptable. If a quality
control measure is found to be out of control, and the data is to be reported, all samples associated with the failed
quality control measure shall be reported with an appropriate data qualifier. Failure to meet established analytical
controls prompts corrective action. Corrective action may involve a review of the calculations, a check of the
instrument maintenance and operation, a review of analytical technique and methodology and reanalysis of quality
control and field samples. If a potential problem develops that cannot be solved directly by the responsible analyst,
the Laboratory Manager or QA Officer may examine and pursue alternative solutions. In addition, an assessment
will be made in order to ascertain if contact with the client is necessary.

Training & Personnel Qualifications

All personnel involved in any function affecting data quality will have sufficient training and technical expertise to
effectively execute their job requirements. The laboratory evaluates all prospective job applicants for scientific
knowledge and experience as noted in the job descriptions for the position considered.

In addition to prior work and educational experience, Anatek Labs, Inc. actively encourages its employees to expand
and refine their job skills and knowledge through participation in a variety of educational programs. Time off is
granted to attend seminars and training sessions put on by instrument manufacturers, regulatory agencies,
professional business and scientific organizations, etc. Additionally Anatek Labs, Inc. conducts in house training on
related topics. Anatek Labs, Inc. also encourages continuing education through a tuition reimbursement program.

A record of specialized training received by or given by the staff is kept in the Personnel Training logbook and in
current CVs that can be found in appendix E.

Subcontracting of Laboratory Services

Analytical services may be subcontracted when the requested analyses are not performed by Anatek Labs, Inc..
Further, subcontracting of laboratory services are done only with the knowledge and approval of the client.

The acceptability of subcontracting laboratories is assessed using the following criteria:

1. The subcontracting laboratory is certified for the analysis requested if results are for regulatory purposes;

2. The subcontracting laboratory has an approved / audited Quality Assurance Plan or in the absence of an
audit, the subcontracting laboratory has an established reputation for providing quality services;

3. The subcontracting laboratory agrees to perform and provide specific Quality Control measures outlined
by the project manager or sample submitter;

4. The subcontracting laboratory agrees to retain records for a period of time no less than outlined by the
project manager or sample submitter.

Preventive Maintenance
Preventive maintenance is a crucial element of Anatek Labs, Inc.’s Quality Assurance program. Qualified in-house

personnel maintain instruments, such as GC/MS systems, spectrometers, analytical balances and gas and liquid
chromatographs. All instruments are operated and maintained according to the instrument operating manuals. All
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routine and special maintenance activities pertaining to the instruments are recorded in instrument activity logbooks
(IAL’s). The IAL’s contain extensive information about the instruments used at the laboratory.

When an instrument is acquired at the laboratory, the following information is noted in a maintenance notebook
specifically associated with the new equipment:

The equipment’s serial number;

Date the equipment was received;

Date the equipment was placed into service;

Condition of equipment when received (new, used, reconditioned, etc.); and
Prior history of damage, malfunctions, modification or repair (if known).

abrwbnE

Preventative maintenance procedures, frequencies, etc. are available for each instrument. They may be found in the
various SOPs for routine methods performed on an instrument and may also be found in the operating or
maintenance manuals provided with the equipment at the time of purchase. Responsibility for ensuring that routine
maintenance is performed lies with the Laboratory Manager. The Laboratory Manager may perform the
maintenance, assign the maintenance task to a qualified bench level analyst or acquire on-site manufacturer repair.

When performing maintenance on an instrument (whether preventive or corrective), additional information about the
problem (attempted repairs, etc.) is also recorded in the IAL. Typical logbook entries include the following
information:

Details and symptoms of the problem;

Repairs and/or maintenance performed;
Description and/or part number of replaced parts;
Source(s) of the replaced parts; and/or

The analyst’s initials and date.

akrwbdE

Waste Disposal

All samples received at Anatek Labs, Inc. remain in the ownership of the submitting party. Unless analysis of the
samples demonstrate hazardous / regulated levels of contaminants, liquid samples are routinely disposed of by
disposal in the sanitary sewer after adjustment to a pH specified by the local wastewater treatment facility. Solid
samples are disposed of using the solid waste sanitation services. Samples demonstrated to be inappropriate
(hazardous) to be disposed of by routine means are returned to the client for disposal / treatment at the original
sampling location or retained in a manner consistent with mineral acid, solvent or other hazardous materials storage
and disposal activities within Anatek Labs, Inc.

All mineral acids, solvents and other hazardous materials used in the daily operation of the laboratory are collected
in designated areas until sufficient material is collected for cost-effective disposal at a licensed disposal facility.

Quality Document Control

All Standard Operating Procedures and Quality Assurance Plans are maintained under the control of the QA Officer.
The QA Officer is responsible for maintaining all official / authorized versions of all Standard Operating Procedures
and Quality Assurance Plans. There are three copies of each Standard Operating Procedure maintained as official:
A master version, maintained in the possession of the QA Officer, a copy for the Laboratory Manager and a copy for
the bench analyst(s). This QA Plan is maintained in the possession of the QA Officer and a copy is distributed to the
Laboratory Manager. All Original signatures are maintained on the QA Officer’s master copy. Any Copies or
versions of these documents that are distributed outside the laboratory will not be controlled and updated during
annual reviews.

All instrument activity log books and manuals are maintained by the analysts with the equipment. 1AL’s are
periodically inspected by the QA Officer to ensure compliance with standard operating procedures (Refer to ALI-
15). When full, IAL’s are archived and retired with the piece of equipment.
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Make/Model

Table 1la

Anatek Labs, Inc.

Instrument Inventory, Moscow

Type

Comments

Ol Alpkem FS 3000
Varian 2100T Saturn

HP 5890/5972

HP 4500

Agilent 7500C
Metrohm-Peak 761 Compact
PSAnalytical 10.035 MM/G

Perkin Elmer 3100
HP 1100

HP 6890/5973

Varian CP 3800/1200

HP 6890 #1

HP 6890 #2

HP 6890

Buck Scientific Model 404
Fisher Scientific

CEM MDS-2100

Blue M

Gerhardt VVapodest
Gerhardt Turbotherm
Fisher Isotemp 300 Series
Fisher Isotemp 100 Series
Fisher Isotemp 737F
Dionex ASE 200 #1
Dionex ASE 200 #2
Turbo Vap Il #1

Turbo Vap Il #2

Turbo Vap Il #3

Spectro

Midi-Vap 200

Horizon

Denver Instruments A-160
A&D

J2 Scientific Accuprep

FIA
GC/MS

GC/MS
ICP/MS
ICP/MS
IC

CVAFS

Flame AAS
HPLC

GC/MS

Quadrupole GC/MS/MS
GC

GC

GC

Infra-red Spectrophotometer
Incubator

Microwave Digester

Muffle furnace

PKN Distiller

TKN Digester

Drying oven

Drying oven

Drying oven

Accelerated Solvent Extractor
Accelerated Solvent Extractor
Concentration Workstation
Concentration Workstation
Concentration Workstation
X-Ray Fluorescence
Distillation Apparatus

Oil & Grease

160 g balance

2100 g balance

GPC

Flow Injection Analyzer

Tekmar Velocity XPT Purge and Trap, Volatile Organic
Varian Archon Auto sampler

Tekmar 3100 Purge and Trap, Tekmar SOLATek 72
autosampler

CETAC ASX-500 Auto sampler

CETAC ASX-510 Auto sampler

lon Chromatograph w/ Model 788 Auto sampler
Cold Vapor Atomic Fluorescence Spectrometry
w/ PSAnalytical 20.200 auto sampler

HP 1050 UV Detector, HP 1046A Fluorescence Detector
Pickering PCX 5100 Post Column Reactor

semi-volatile organics

Pesticide/Herbicide/Semivolatile Organics

w/ dual micro ECD’s, HP 7683 Auto sampler

w/ dual micro ECD’s, HP 7683 Auto sampler

w/ FID

12 place

sulfur analyzer

0.0001 g resolution
0.01 g resolution



Make/Model
HP 5890 Series Il

HP 5890 Series Il
HP 5890 Series 11

HP 5890 Series 11

HP 5890 #1

HP 5890 #2

HP 5890

Metrohm-Peak Compact 761
Hach DR/3000

Hach 2100A Turbidimeter
Dohrmann Phoenix 8000
Denver Instruments 225
VWR SB40C Symphony
YSI 5100

Mitsubishi MCI
Microcoulometer

Precision Scientific 25EM
DX-58 American Scientific
Precision Scientific

Thermolyne Blue-M 142300
Market Forge Sterilematic
STM-E

IDEXX Quanti-tray 2X
Analytical Balances
Make/Model

Denver Instruments XS-410
Denver Instruments AB-160
Denver Instruments APX-402
Refrigerated Storage
Capacity

14.4 2

3.6 ft®

2 3

14.4 2

500 ft3

Anatek Labs, Inc.

Table 1b

Instrument Inventory, Spokane

Type
GC-MS #1

GC-MS #2
GC/ PID/FID #1

GC/ PID/FID #2

GC/ ECD

GC/ ECD

GC/ FID

lon Chromatograph
Spectrophotometer
Turbidity

TOC Analyzer

pH Meter
Conductivity

BOD Oxygen Meter
TOX Analyzer

Drying oven
Drying oven
Waterbath
Incubator
Autoclave

Capacity
410¢g

160 g
4009

General Use
Unanalyzed Samples
VOC Samples
Microbiology media
Standards

Analyzed Samples

Comments
W/ 014560 Sample Concentrator Purge and Trap, Volatile
Organic Varian Archon Auto sampler
W/ Tekmar 3000 Purge and Trap, Tekmar autosampler

W/ Dynatech Precision Auto sampler, HP4560 Sample
Concentrator Purge and Trap, HP4430 Lamp Power Supply
W/ Dynatech Precision Auto sampler, HP4560 Sample
Concentrator Purge and Trap, HP4430 Lamp Power Supply
W/ HP7673 Auto sampler

W/ HP7673 Auto sampler

W/ 6890 Auto sampler

W/ Model 788 Auto sampler

Accuracy
+0.01¢

+0.0001 g
+0.01g

Servicing

All refrigerators are temperature checked at least once daily.
In the case of refrigerator failure, an independent
refrigeration contractor is called.
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Table 2

Summary of Analytical Parameters,
Method, Sample Containers,
Preservation Methods, Holding
Timesand Estimated Working time
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VOLATILE ORGANIC ANALY SES

Regulated Water Systems

Preservative

keeping your water system compliant

Estimated Time

Analytical Parameter
Regulated & Unregulated Full List

Sampling Container

Holding

(add MTBE at no charge) EPA 524.2 2 x40 mL amber vial HCl pH<2 14 days 10 working days|
Single Volatile Compound
(i.e. TCE OR MTBE, €tc.) EPA 524.2 2 x40 mL amber vial HCl pH<2 14 days 10 working days|
Total Trihalomethanes (Total THM) EPA524.2 2 x40 mL amber vial 4 mg NH4CL 14 days 10 working days|
Trihalomethanes Potential (THMP) EPA 524.2 3 X 40 mL amber vial 14 days 10 working days|
SYNTHETIC ORGANIC ANALY SES
Analytical Parameter Method Sampling Container Preservative Holding Estimated Time
Haloacetic acids SVI6251B 2 x40 mL amber vial 4 mg NH4CL 28 days 15-20 working days|
Total Organic Carbon (TOC) SV 5310 B 2 x40 mL amber vial H,30, pH<2 14 days 10 working days
Phasell SOC's see below see individual analyses below 14 days 15-20 working days|
Semivolatiles EPA 525.2 1L amber glass 50 mg Sodium Sulfite 14 days 15-20 working days,
ID or MT lists
WA list
Extended List
EDB/DBCP EPA504.1 2 x40 mL amber vial 3 mg Sodium Thiosulfate 14 days 15-20 working days|
Chlorinated PesticidesPCB's EPA 508.1 1L amber glass 50 mg Sodium Sulfite 14 days 15-20 working days|
Herbicides Regulated & Unregulated EPA515.3 250 mL amber glass 20 mg Sodium Thiosulfate 14 days 15-20 working days|
Carbamates Regulated & Unregulated EPA531.1 40 mL amber vial 4 mg Na Thiosulfate, MCAA 28 days 15-20 working days|
PhaseVV SOC's see below see individual analyses below 14 days 15-20 working days|
Endothall EPA 548.1 250 mL amber glass Sodium Thiosulfate 14 days 15-20 working days|
Glyphosate EPA 547 2 x40 mL amber vial Sodium Thiosulfate 14 days 15-20 working days,
Diquat EPA 549.2 125 mL HDPE Sodium Thiosulfate 21 days 15-20 working days|
WA Short SOC's see individual analyses above 14 days 15-20 working days|
Herbicide, Semivolatiles, Carbamates
Full SOC see individual analyses above 14 days 15-20 working days|

SOC Phase Il + Phase V: Herbicide, Semivolatiles, Carbamates, EDB/DBCP, Pesticides/PCB's, Endothall,Glyphostate, Diquat

SOC/VOC Package

EPA Method

Preservative

Estimated Time

Analytical Parameter
Complete Phase Il +V SOC & VOC various

Sampling Container
see individual analyses above

14 days

15-20 working days|

SOC & VOC analytesarelisted on the following pages
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BACTERIOLOGICAL ANALYSES

Analytical Parameter Sampling Container Preservative Holding Estimated Time
Coliform Presence/Absence SVI9223B-PA Serile 125mL HDPE Sodium Thiosulfate 30 hours 3 working days|
Coliform P/A as Count SV9223B-PAas5tube  Serile 125mL HDPE Sodium Thiosulfate 30 hours 3 working days|
Heterotrophic Plate Counts (HPC) SV 9215B Serile 125mL HDPE Sodium Thiosulfate N/A 7 working days|
Iron Bacteria SV 9240B 125 mL HDPE 30 hours 7 working days|
Coliform Bacteria Weekend* add to standard fee * Please call in advance for availability
Coliform Bacteria Accelerated * add to standard fee | More Bacteriological analyses available- see Bacteriological section.

INORGANIC CONTAMINANTS

Analytical Parameter Sampling Container Preservative Holding Estimated Time

Lead & Copper (Pb/Cu) Rule EPA 200.8 1L HDPE HNO; Lab Preserves 6 months 10 working days|

for 10 Lead & Copper samples

for each sample when sending morethan 10 Lead & Copper samples
Anions EPA 300.0/SM 4500NO °F 125 mL HDPE 10 working days|

Nitrate/N, Nitrite/N, for first anion 48 hoursfor Nitrate or Nitrite
Sulfate, Fluoride, or Chloride for additional anions 28 days for Sulfate, Fluoride, or Chloride

Alkainity SM 2320 B/EPA 310.1 125 mL HDPE 14 days 10 working days|
Ammonia SV 4500 NH3 250 mL HDPE H,S0, pH<2 28 days 10 working days|
Anionic Surfactants SM 5540 C 250 mL HDPE ASAP 10 working days|
Chlorine— Total Residual SM 4500CI-F 250 mL amber glass, No Headspace ASAP 10 working days|
Color SM 2120B 125 mL HDPE ASAP 10 working days|
Conductivity SV 2510 A/ EPA 120.1 125 mL HDPE ASAP 10 working days|
Cyanide 4500-CN E 1L HDPE NaOH pH > 12 ASAP 10 working days
Hardness SM 2340 B/ EPA 200.8 125 mL HDPE ASAP 10 working days|
Hydrogen Sulfide 4500-S% F 1L HDPE 1 Tablet NaOH/L ASAP 10 working days|
Iron EPA 200.8 125 mL HDPE HNO; pH< 2 6 months 10 working days|
Corrosivity - Langlier Various 1L HDPE ASAP 10 working days|
Mercury by CVAA EPA 245.1 1L HDPE HNO; pH< 2 6 months 10 working days|
Metals (Single Metals) EPA 200.8 125 mL HDPE HNO; pH< 2 6 months 10 working days

for first metal

for each additional metal
Odor SV 2150 B 1L HDPE ASAP 10 working days|
pH SM 4500-H+ EPA 150.1 125 mL HDPE ASAP 7-10 working days
Silica/Silicon — Dissolved Only EPA 200.8 125 mL HDPE 6 months 10 working days|
Surfactants SMV 5540 C 1L amber glass 14 days 10 working days|
TDS SM 2540 C/EPA 160.1 1L HDPE 7 days 10 working days|
Turbidity SM 2130 B/EPA 180.1 125 mL HDPE 48 hours 10 working days|
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10C TEST PACKAGES keeping your water system compliant
Analytical Parameter Sampling Container Preservative Holding Estimated Time
Washington Complete |IOC 2-1LHDPE's NaOH for CNin 1L 48 hours 10 working days|
Arsenic, Barium, Cadmium, Chromium, Mercury, Selenium, Beryllium, Nickel, Antimony, Thallium, Nitrate/N, Nitrite/N, Fluoride, Cyanide, Iron, Manganese, Siver, Chloride,
SQulfate, Zinc, Turbidity, Hardness, Conductivity, Color, TDS, Lead, Copper, Sodium, Aluminum, Silica, Ortho-Phosphate, Alkalinity, Ammonia-N, Calcium, Magnesium
Idaho Complete |IOC 1L HDPE 48 hours 10 working days|

Barium, Cadmium, Chromium, Mercury, Nitrate, Nitrite, Selenium, Nickel, Antimony, Beryllium, Thallium, Arsenic, Fluoride, Sodium, Aluminum, Ammonia/N, Calcium, Chloride,
Copper, Hydrogen Sulfide, Iron, Lead, Magnesium, Manganese, Potassium, Slica (S03), Slver, Sulfate, Zinc, Color, Hardness, Odor, pH, Conductivity, Alkalinity, TDS, Langlier
Index (Corrosivity), Surfactants, Turbidity(NTU)

Idaho | OC Packages

Arsenic & Sodium 1L HDPE 6 months 10 working days|
Fluoride 1L HDPE 28 days 10 working days|
Nitrate 1L HDPE 48 hours 10 working days|
Nitrate/Nitrite 1L HDPE 48 hours 10 working days|
Phase 1 10C metals:
(Barium, Cadmium, Chromium, Mercury, Selenium) 1L HDPE 28 days 10 working days|
Idaho Phase V |OC: 1L HDPE 6 months 10 working days
(Nickel, Antimony, Beryllium, Thallium)
Idaho Primary |OC package with cyanide waiver 1L HDPE 28 days 10 working days
(Barium, Cadmium, Chromium, Mercury, Nitrate, Nitrite, Selenium, Nickel, Antimony, Beryllium, Thallium, Arsenic, Fluoride, Sodium)
Idaho Secondary/Optional 10C package 1L HDPE ASAP 10 working days|

(Aluminum, Ammonia/N, Calcium, Chloride, Copper, Hydrogen Sulfide, Iron, Lead, Magnesium, Manganese, Potassium, Slica (S03), Slver, Sulfate, Zinc, Color, Hardness, Odor,
pH, Conductivity, Alkalinity, TDS, Langlier Index, Surfactants, Turbidity)

TEST PACKAGES-Miscellaneous

Analytical Parameter Sampling Container Preservative Holding Estimated Time
Spokane County: various Serile 125 mL HDPE Sodium Thiosulfate 30 hours 10 working days|
Coliform Bacteria, Nitrate and 1 125 mL HDPE
fast turn arounds 30 hours 1 working day
fast turn arounds 30 hours 2 working days|
Tri-County Area: various 1 Serile 125 mL HDPE Sodium Thiosulfate 30 hours 10 working days|
Coliform Bacteria, Nitrate, Lead, Arsenic and 1 125 mL HDPE
fast turn arounds 30 hours 1 working day
fast turn arounds 30 hours 2 working days|
UCMR (List 1) EPA 525.2, 515.3, 524.2, 314.0 various- call for details 14 days 15 -20 working days
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keeping your water system compliant

SOC Analyte Lists
Herbicides- Idaho, Montana, & Washington EPA 515.3

Regulated Silvex Dalapon Picloram Unregulated 245T Bentzon
24-D Pentachl orophenol Dinoseb Dicamba 2,4-DB Dacthal MCPA
Carbamates-ldaho, Montana, & Washington EPA 531.1
Regulated Aldicarb Aldicarb sulfoxide Oxamyl Unregulated
Aldicarb sulfone Carbofuran Methomyl 3-Hydroxycarbofuran Carbaryl
Semivolatiles |daho & Montana EPA 525.2/508
Semivolatiles EPA 525.2 Alachlor Benzo[a]pyrene Di(2-ethylhexyl)adipate Hexachlorobenzene Metalochlor Simazine
Atrazine Butachlor Di(2-ethylhexyl)phthalate Hexachlorocyclopentadiene Propachlor
Chlor. Pest. EPA 508 Endrin Methoxychlor PCB's Heptachlor Unregulated
Lindane Toxaphene Chlordane Heptachlor epoxide Aldrin Dieldrin

Semivolatiles Washington EPA 525.2/508/515.3

EPA Regulated EPA Unregulated State Unregulated

Alachlor Heptachlor epoxide Aldrin PAH: Chrysene OTHER:

Atrazine Hexachlorobenzene Butachlor Acenaphthene Dibenz(a,h)anthracene 1,3-Dichlorobenzene Endosulfan |
Benzo(a)pyrene Heptachlor Dieldrin Acenaphthylene Fluoranthene 4,4-DDE Malathion
Chlordane Lindane Metolachlor Anthracene Fluorene 4,4-DDT Parathion
Di(2-ethylhexyl)adipate Methoxychlor Metribuzin Benzo(a)anthracene Indeno(1,2,3-cd)pyrene Bromacil Prometon
Di(2-ethylhexyl)phthalate PCB's Propachlor Benzo(b)fluoranthene Naphthalene Cyanizine Terbacil

Dinoseb Pentachlorophenol Benzo(g,h,i)perylene Pyrene Disulfoton Triflurain

Endrin Simazine Benzo(k)fluoranthene PHTHALATES: Butylbenzyl phthalate Diethyl phthalate
Hexachlorocyclopentadiene Toxaphene Di-n-butyl phthalate Dimethyl phthalate
Semivolatiles 525.2 Extended list -Includes above Washington list & the following: Endosulfan 11
a-Chlordane Cycloate Merphos Oxyfluorfen Saffrole b-BHC Hexachl oroethane
g-Chlordane Dichlorvos Methyl paraoxon Pentachloronitrobenzene Terbuphos d-BHC Isodrin
c-Nonachlor Disulfoton sulfoxide ~ Mevinphos Methyl parathion Vernolate Ametryne Isopropalin
t-Nonachlor Disulfoton sulfone MGK-264 Norflurazon Dimethoate Benefin Isosafrole
Ametryn Ethoprop Molinate Pendamethalin Isophorone Dibenzofuran N-Nitrosodi-n-
Atraton Fenamiphos Napropamide 2,4,6-Trichlorophenol 2-Chloronaphthalene Diesel propylamine
Butylate Fenarimol 5-Hydroxydicamba 2,4-Dichlorophenol 4-Chlorophenyl phenyl ether Diphenylamine 2-Methylnaphthalene
Carboxin Fluridone 4-Nitrophenol 4-Chloro-3-methylphenol 4-Bromopheny| phenyl ether Endosulfan sulfate Baygon
Chlorpropham Hexazinone Oxadiazon Profuralin aBHC Endrin aldehyde Methiocarb




Handout 08B

VOC AnalyteLists

IDAHO/MONTANA Volatile Organics Regulated and Unregulated - EPA 524.2

EPA Requlated
Benzene

Carbon tetrachloride
1,1-Dichloroethylene

c-1,2-Dichloroethylene

t-1,2-Dichloroethylene

1,2-Dichloroethane
1,2-Dichloropropane

o-Dichlorobenzene

p-Dichlorobenzene

Dichloromethane

Ethylbenzene

Monohlorobenzene

Styrene
Tetrachloroethylene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

Toluene
Vinyl chloride

Xylenes

Total Trihalomethanes
Bromodichloromethane

Bromoform
Chloroform

Dibromochloromethane

EPA Unregulated
Bromobenzene

Bromochloromethane
Bromomethane

n-Butylbenzene

EPA Regulated

Vinyl Chloride

1,1-Dichloroethylene
1,1,1-Trichloroethane
Carbon Tetrachloride

Benzene
1,2-Dichloroethane

s-Butylbenzene

t-Butylbenzene
Chloroethane
Chloromethane

o-Chlorotoluene

Trichloroethylene

1,4-Dichlorobenzene

Dichloromethane

p-Chlorotoluene

Dibromomethane

m-Dichlorobenzene

Dichlorodi-fluoromethane

WASHINGTON Volatile Organics Regulated and Unregulated - EPA524.2

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorobenzene

trans-1,2-Dichloroethylene Ethylbenzene

cis-1,2-Dichloroethylene  Styrene

1,2-Dichloropropane
Toluene

1,2-Dichlorobenzene
1,2,4-Trichlorobenzene

1,1-Dichloroethane

1,3-Dichloropropene
2,2-Dichloropropane
1,1-Dichloropropene

1,3-Dichloropropane

Total Xylenes

m/p Xylenes(MCL for Total)

o-Xylene(MCL for Total)

EPA Unregulated
Chloroform

Bromaodichloromethane
Chlorodibromomethane

Hexachlorobutadiene
Isopropylbenzene
p-1sopropyltoluene

Naphthalene

Bromoform

Chloromethane
Bromomethane
Chloroethane
1,1-Dichloroethane

2,2-Dichloropropane
1,1-Dichloropropylene

n-Propylbenzene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane

1,2,3-Trichlorobenzene

Dibromomethane

1,3-Dichloropropane
1,1,1,2-Tetrachloroethane
Bromobenzene

1,2,3-Trichloropropane

Trichloro-fluoromethane
1,2,3-Trichloropropane
1,3,5-Trimethylbenzene

1,2,4-Trimethylbenzene

1,1,2,2-Tetrachloroethane

o-Chlorotoluene
p-Chlorotoluene
m-Chlorotoluene

1,3-Dichloropropene

EPA Unregulated
cis-1,3-Dichloropropene

Fluorotrichloromethane

trans-1,3-Dichloropropene

Bromochloromethane

|sopropylbenzene

n-Propylbenzene

1,3,5-Trimethylbenzene

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butylbenzene

p-Isopropyltoluene

n-Butylbenzene

Naphthalene

Hexachlorobutadiene

1,2,3-Trichlorobenzene

EDB(Scan Confirm 504.1)

DBCP(Scan Confirm 504.1)

Dichlorodi-fluoromethane
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VOLATILE ORGANICS

Analytical Parameter Sampling Container Preservative
Single Volatile Compound water EPA 8260B 2 X 40 mL amber vial HCl pH<2 14 days 10-15 working days|
(i.e. TCE OR MTBE, or BTEX) soil 4 0z glass
Volatile Halocarbons/ water EPA 8260B 2 X 40 mL amber vial HCIl pH<2 14 days 10-15 working days|
Chlorinated Solvents sail 4 0z glass
Volatile Organics water EPA 8260B 2 X 40 mL amber vial HCl pH<2 14 days 10-15 working days|
soil 4 0z glass

INORGANIC CONTAMINANTS

Analytical Parameter Matrix Method Sampling Container Preservative Holding Estimated Time
CYANIDE
Tota water SM 4500 CN 1L HDPE NaOH pH>10 14 days 10 working days
Total & Amenable sail EPA 9010A 4 0z glass
Weak Acid Dissociable (WAD) water S\ 4500 CN 1L HDPE NaOH pH>10 14 days 10 working days
Amenable to Chlorination water SV 4500 CN 1L HDPE NaOH pH>10 14 days 10 working days|
Reactive water EPA SW 846 1L HDPE NaOH pH>10 14 days 10 working days
soil EPA SW 846 4 0z glass
NITROGEN
Nitrite (NO,-N) water EPA 300.0/ 125 ml HDPE 48 hours 10 working days|
soil SM 4500 NO3F 4 0z glass
Nitrate (NO3-N) water EPA 300.0/ 125 ml HDPE 48 hours 10 working days|
soil SM 4500 NO3F 4 0z glass
Ammonia (NHy/N) water SM 4500 NH3 500 ml HDPE H,S0, pH<2 28 days 10 working days
soil 4 0z glass
Organic Nitrogen (TKN — NH5) water SM 4500 NH3 500 ml HDPE H,S0, pH<2 28 days 10 working days
soil SM 4500 N B/4500 NH3 C 4 oz glass
TKN (Total Kjeldahl Nitrogen) water SM 4500 NH3 500 ml HDPE H,S0, pH<2 28 days 10 working days|
soil SVI4500 N B 4 0z glass
Total Nitrogen water various 500 ml HDPE 48 hours 10 working days|
(NO2 + NO3 + TKN) soil 4 o0z glass
SOLIDS
Total Dissolved Solids (TDS) water SM 2540 C/EPA 106.1 1L HDPE ASAP 10 working days|
Total Solids water SM 2540 B/EPA 106.3 1L HDPE ASAP 10 working days|
Total Suspended Solids (TSS) water SM 2540 D/EPA 106.2 1L HDPE ASAP 10 working days|
Total Volatile Solids (TVS) water EPA 106.4 1L HDPE 7 days 10 working days
soil SM2540G 4 0z glass
Percent Solids soil SM2540B 4 0z glass N/A 10 working days|
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INORGANIC CONTAMINANTS cont.

Analytical Parameter
METALS (Pricesinclude digestion feg)

Matrix

Sampling Container

Preservative

Holding

Estimated Time

Fluoride, Chloride, Sulfate

28 days

Single Metal Anaysis water EPA 200.8 500 mL HDPE HNO; pH< 2 6 months 10 working days|
soil EPA 6020 4 0z glass
each additional metal
Mercury Cold Vapor (CV) water EPA 245.2 500 mL HDPE HNO; pH< 2 6 months 10 working days|
sail EPA 7471A 4 0z glass
Trace Mercury water EPA 1631 Teflon 1 month 1 month
sail Ultra Clean 4 oz glass
Low Level Metas water EPA 1638 Ultra Clean HDPE 6 months 1 month
(Trace Metals) soil Ultra Clean 40z glass
each additional metal
Silica/Silicon — Dissolved water EPA 200.8 250 ml HDPE 6 months 10 working days|
Hexavalent Chromium water EPA 7196 500 mL HDPE HNO; pH< 2 48 hours 10 working days
sail 4 0z glass
Priority Pollutant Metals (13): water EPA 6020/EPA 7471A 500 mL HDPE HNO; pH< 2 6 months 10 working days
AgBeCdCr CuNi S9ZnAsPb STl  sail EPA 3051/6020/7471A 4 0z glass
Hg
Target Analyte List (TAL) Metas:
Al BaBeCaCdCoCr CuFeMgMn  water EPA 6020/EPA 7471A 500 mL HDPE HNO; pH< 2 6 months 10 working days
Ni KAgNaShVZnAsPbSeTIHg  oil EPA 3051/6020/7471A 40z glass
Total 8 RCRA Metals: water EPA 6020/EPA 7471A 500 mL HDPE HNO; pH< 2 6 months 10 working days|
Ag AsBa Cd Cr Pb Se Hg soil EPA 3051/6020/7471A 4 0z glass
Washington Fertilizer Metals List
As Cd CoHg Mo Ni Pb SeZn water EPA 6020/EPA 7471A 500 mL HDPE HNO; pH< 2 6 months 10 working days
soil 4 0z glass
ANIONS (IONS) water SM 4500/EPA 300.6 125 ml HDPE 10 working days
sail SM 4500/EPA 300.6 4 0z glass
Nitrate/N, Nitrite/N, Phosphate for each additional anion 48 hours
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Waste Water/RCRA Soil

quality and reliable analytical services
Holding Estimated Time

INORGANIC CONTAMINANTS cont. /
Matrix M ethod

Preservative

Analytical Parameter

Sampling Container

Alkainity as CaCO; water SM 2320 500 ml HDPE ASAP 10 working days|
soil
Biochemical Oxygen Demand (BOD) water SM 5210B 500 ml HDPE 30 hours 7-10 working days|
Cations-Anion Balance water EPA 200.8/300.0 1L HDPE 28 days 10 working days|
Cation Exchange Capacity soil EPA 9081 4 0z glass 28 days 10 working days|
Chemica Oxygen Demand (COD) water EPA 410.4 500 ml HDPE H,S0, pH<2 30 hours 10 working days|
Color water SM 2120B 250 ml HDPE ASAP 10 working days|
Dissolved Oxygen water Sv5210B 250 ml glass No Headspace ASAP 10 working days|
Hardness as CaCO; water EPA 130.2/SM 2340 B 500 ml HDPE ASAP 10 working days|
Hydrogen Sulfide water SM 4500 S 500 ml HDPE NaOH pH>10 No Headspace ASAP 10 working days|
Fats, Oil & Grease soil EPA 9070 4 0z glass 14 days 10 working days|
Fats, Oil & Grease (HEM) water EPA 1664 1L amber glass HCl pH<2 14 days 10 working days
Fats, Oil & Grease water EPA 1664 1L amber glass HCl pH<2 14 days 10 working days|
(HEM w/Sil. Gel Clean-up)
pH water EPA 150.1 250 ml HDPE ASAP 10 working days|
soil EPA 9040 B/9045 C 4 0z glass
Phenolics (Total) water EPA 420.1/9065 1L amber glass 14 days 10 working days|
soil EPA 9067 4 0z glass
Phosphorus water SM 4500 PF 1L amber glass 7 days 10 working days|
(orthophosphate - PO ,) soil EPA 200.8/300.0 4 0z glass
Phosphorus (Total) water SM 4500 PF 500 ml HDPE H,S0, pH<2 7 days 10 working days|
soil 4 0z glass
Salinity as NaCl water 125 ml HDPE 28 days 10 working days|
Specific Conductance (Conductivity) water EPA 120.1 500 ml HDPE ASAP 10 working days|
Specific Gravity water ASTM D287 250 ml glass NA 10 working days|
Sulfides-Total soil EPA 9030A 4 0z glass 14 days 10 working days|
Surfactants (MBAS) water SM 5540 C 1L amber glass 14 days 10 working days|
Tannin & Lignin water SV 5550 B 1L HDPE 14 days 10 working days|
Total Organic Carbon (TOC) water SM5310C 2 X 40 mL vial H,S0, pH<2 14 days 10 working days|
soil EPA 9060 4 0z glass
Total Organic Halogens (TOX) water EPA 9020 500 ml HDPE H,S0, pH<2 14 days 10 working days|
soil EPA 90769/9023 4 0z glass
Turbidity water EPA 180.1 125 ml HDPE 48 hours 10 working days|
Volatile Acids (Total, TVA) water SV 5560 C 1L HDPE H,30, pH<2 14 days 10 working days
soil SV 5560 C 4 0z glass
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BACTERIOLOGICAL ANALY SES

Preservative Estimated Time

Analytical Parameter

Sampling Container Holding

Total Coliform Bacteria M 9221 B Serile 125 ml HDPE Sodium Thiosulfate 30 hours 5 working days|
Fecal Coliform Bacteria SM 9221 E Serile 125 m HDPE Sodium Thiosulfate 24 hours 5 working days|
Fecal Coliform + E. Cali SM 9221 E Serile 125 ml HDPE Sodium Thiosulfate 30 hours 5 working days
Coliform Bacteria Weekend (Call in advance for availability) \ M or e Bacteriological analyses available- see Bacteriological section.

SEMIVOLATILE ORGANICS

Analytical Parameter

Matrix

Method

Sampling Container

Preservative

Holding

Estimated Time

Carbamates/Pesticides water EPA 8318 40 mL amber vial Sodium Thiosulfate, MCAA 7 days 15 working days|
soil 4 0z glass

Carbonyl Compounds water EPA 8315A 250 mL amber glass 3 days
soil EPA 8315 4 oz glass

Chlorinated Herbicides water EPA 8151A 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days

EDB water EPA 8011 250 mL glass 7 days 15 working days|
soil 4 0z glass-no headspace 14 days

Organochlorine Pesticides water EPA 8081A/8270 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days

Organophosphorus Pesticides water EPA 8141/8270 1L amber glass 7 days 15 working days|
soil EPA 8141A 4 0z glass 14 days

PAH's water EPA 8270C 1L amber glass 7 days 15 working days|
soil GC-MSEPA 8270 4 0z glass 14 days
soil HPLC(trace) EPA8310 40z glass 14 days

PCB's water EPA 8082 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days

Percent Solids soil 4 0z glass 14 days 15 working days|

Phenols water EPA 8270C 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days

Phthal ates water EPA 8270C 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days

Semivolatile Organics (Full List) water EPA 8270C 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days

Aldehydes water EPA 8315A 250 ml amber glass 14 days 15 working days|

Triazine Pesticides water EPA 619/8270 1L amber glass 14 days 15 working days
soil 4 o0z glass

Single SOC (ie Atrazine) water EPA 8270C 1L amber glass 7 days 15 working days|
soil 4 0z glass 14 days




Handout 08B

Waste Water/RCRA Soll

quality and reliable analytical services
Holding Estimated Time

SPECIALTY PESTICIDES
Analytical Parameter Method Sampling Container

Preservative

Fluridone water HPLC 500 mL HDPE 15 working days|
soil 4 0z glass

Chloropropham water HPLC 8 oz amber glass 7 days 15 working days|
soil 4 0z glass

Glyphosate water HPLC 8 oz amber glass 7 days 15 working days|
soil 4 0z glass

Pesticide Screen water EPA 8270 Mod 1L amber glass 7 days 15 working days|
soil 4 0z glass

Pentachlorophenol water EPA 8151 1L amber glass 7 days 15 working days|
soil 4 0z glass

Clopyralid

Picloram

And other specialty analyses Call for Quote

MISCELLANEOUS

Analytical Parameter

SAMPLE PREP

Digestion EPA 3050/3051/3005
3010/200.0

Filtration (0.45mm)
Sample Compositing
Acid Digestion EPA 310/3051
Aliphatic/Aromatic Separation EPA 3611
Bomb Combustion EPA 5050
Gel-permeation cleanup EPA 3640
Liquid-Liquid Extraction EPA 3520
Microwave Digestion EPA 3015/3051
PCB Cleanup EPA 3630 Modified
Separatory Funnel Extraction EPA 3510
Soxhlet Extraction EPA 3540
Ultrasonic Extraction EPA 3550
Particle Sizing by Sieve
Dry Sieve per Sieve Size
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MISCELLANEOUS Cont.

Analytical Parameter

Matrix

Method

Sampling Container

Preservative

Holding

Estimated Time

Explosives & by-product water EPA 8330/8095 1L amber glass 7 days 10-15 working days
Diphenylamine (DPA) water EPA 641 40 ml amber vial H,S0, pH<2 7 days 10 working days
Ethylene Glycol water GC/FID 1L amber glass 7 days 10 working days
SOPP water HPLC/MSMS 40 mL amber vial 7 days 10 working days
Ethoxyquin water HPLC/MSMS 40 mL amber vial 7 days 10 working days
Thiabendazole (TBZ) water EPA 641 40 mL amber vial 7 days 10 working days
Volatile Acids water GC/IMS 1L HDPE H,30, pH<2 7 days 10 working days
Chlorophyl A water SVI10200H 1L amber glass 7 days 10 working days
Nitrosamines water EPA 607 1L amber glass 7 days 10 working days
Chlorinated Dioxins & /or Furans water

TEST PACKAGES

Analytical Parameter Sampling Container Preservative Holding Estimated Time
Spokane Discharge Limits: 14 days 10 working days|
FOG EPA 1664 1L amber glass HCI pH<2
CN SM 4500-CN 500 mL HDPE NaOH pH>10
pH, Flashpoint, Reactivity Various 1L amber glass
AsCd Cr CuPb HgNi Ag Zn EPA 200.8/245.1/236.1 500 mL HDPE HNO3 pH<2
for advanced systems add BTEX
PRIORITY POLLUTANTS Full List Call for sampling container instructions 14 days 10 working days
BNA EPA 8270
OC Pesticides EPA 8081
Herbicides EPA 8151
Volatile Organics EPA 8260
Priority Pollutant Metals EPA 6020/200.8
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Bacteriological Tests

-—°~

BACTERIOLOGICAL ANALY SES

‘B Sampling Container

Analytical Parameter Matrix Method Preservative

Holding Estimated Time

Coliform Presence/Absence water SM 9223B-PA Serile 125mL HDPE Sodium Thiosulfate 30 hours 3 working days
Coliform P/A as Count water SM 9223B-PA as5tube  Serile 125mL HDPE Sodium Thiosulfate 30 hours 3 working days
Total Coliform by MPN/MTF water SM 9221B Serile 125mL HDPE Sodium Thiosulfate 30 hours 7 working days
soil 4 ozglassjar 7 working days
Fecal Coliform water SV 9221B/SM 9221E Serile 125mL HDPE Sodium Thiosulfate 30 hours 7 working days
soil 4 ozglassjar 7 working days
Total & Fecal Coliform water SM 9221B Serile 125mL HDPE Sodium Thiosulfate 30 hours 7 working days
soil 4 ozglassjar 7 working days
E. Coli by MPN/MTF water SV 9221B/SM 9221E Serile 125mL HDPE Sodium Thiosulfate 30 hours 7 working days
soil 4 ozglassjar 7 working days
Total, Fecal & E. Cali water various Serile 125mL HDPE Sodium Thiosulfate 30 hours 7 working days
soil 4 ozglassjar 7 working days
Heterotrophic Plate Counts (HPC) water SV 9215B Serile 125mL HDPE Sodium Thiosulfate 30 hours 7 working days
Iron Bacteria water SV 9240B 125 mL HDPE 30 hours 7 working days
Aeromonas
Salmonella
Listeria
Pseudomonas
MISCELLANEOUS FEES |
Coliform Bacteria Weekend* add to standard fee
Coliform Bacteria Accelerated * add to standard fee using 18 hour colilert
*Please call in advance for availability.
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Matrix

Method

Oil/Hazardous Waste

Estimated Time

Analytical Parameter

Sampling Container

Holding

CORROSIVITY (pH) liquid EPA 9040 500 ml HDPE ASAP 10 working days|
solid EPA 9045 4 oz clear glass
IGNITIBILITY (Flashpoint) EPA 1010 8 ozclear glass 14 days 10 working days|
REACTIVITY
Cyanide - Reactive SW 846 1 Liter HDPE 14 days 10 working days|
Sulfide - Reactive SW 846 1 Liter HDPE 14 days 10 working days|
Reactive Cyanide and Sulfide SW 846 1 Liter HDPE 14 days 10 working days|
TOXICITY (Includes extraction price) first metal
TCLP Metal (Single metal) liquid EPA 6020/3051/1311 1L HDPE 7 days 10 working days|
solid 8 oz amber glass
TCLP 8 Metals liquid EPA 200.8/1311 1L HDPE 7 days 10 working days|
(Ag, As, Ba, Cd, Cr, Pb, Se, Ho) solid 8 oz amber glass
TCLP Volatiles EPA 8260/1311 8 oz amber glass 7 days 15 working days|
TCLP Semivolatiles EPA 8270/1311 8 oz amber glass 7 days 15 working days|
TCLP Pesticides EPA 8081/1311 8 oz amber glass 7 days 15 working days|
TCLP Herbicides EPA 8151/1311 8 oz amber glass 7 days 15 working days|
FULL TCLPANALYSIS solid various 2 x 8 ozamber glass 7 days 15 working days|
(8 metals, Volatiles, Semivolatiles, liquid 1L amber glass &
Pesticides, Herbicides) 2 X 40 mL amber vials HCI pH<2
WASTE OIL
Sulfur (Total) ASTM D2622 8 oz amber glass 14 days 10 working days|
BTU ASTM D240-92 8 oz amber glass 7 days 10 working days|
Viscosity ASTM D445 8 oz amber glass 14 days 10 working days|
Specific Gravity ASTM D287 8 oz amber glass NA 10 working days|
Ethylene Glycol GC/FID 8 oz amber glass 14 days 10 working days|
Halogenated Volatiles EPA 8260 (8010 list) 8 oz amber glass 14 days 10 working days|
Ash ASTM D482 8 oz amber glass 14 days 10 working days|
Percent Moisture Karl Fischer Titration 8 oz amber glass 14 days 10 working days|
COMPLETE OIL ANALYSIS (includes all analyses below) 8 0z amber glass 14 days 10 working days
Total 4 Metals EPA 6020/3051 14 days 10 working days|
Total Chorine (TOX) EPA 9076 14 days 10 working days|
PCB’s EPA 8082 2mL vial if PCB only 14 days 10 working days|
Flashpoint EPA 1010 14 days 10 working days|
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Analytical Parameter Matrix Sampling Container Preservative Holding Estimated Time
ASBESTOS Bulk EPA 660/M4-82-020 100 grams, Ziploc bag N/A 5 working days|
Air PCM 100 grams 10 working days|

OTHER ANALYSES
PCB’sin Wipes EPA 8082 4 oz clear glass In Hexane 14 days 10 working days|
F-List Solvent Scan EPA 8260/8270/8015 4 oz clear glass No Headspace 14 days 10 working days|
Paint Filter Test EPA SW 846 4 oz clear glass 14 days 10 working days|
Lead in Air EPA 6020 Filter 14 days 10 working days|
Lead in Paint EPA 6020 10 grams, Ziploc bag 14 days 10 working days|
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NORTHWEST TPH METHODS
Analytical Parameter

Matrix Method

Sampling Container

Underground Storage Tank (UST)

Preservative

Holding

Estimated Time

TPH-HCID (Hydrocarbon Identification) soil EPA 8015 MOD 40zjar 14 days 5-10 working days|
water 1L amber glass 7 days 5-10 working days|
TPH-D (Diesdl) soil EPA 8015 MOD 40zjar 14 days 5-10 working days|
water 1L amber glass 7 days 5-10 working days|
TPH-Dx (Diesel & Waste Qil) soil EPA 8015 MOD 40zjar 14 days 5-10 working days|
water 1L amber glass 7 days 5-10 working days|
TPH-G (Gasoline) soil EPA 8015 MOD 40zjar 14 days 5-10 working days|
water 2 X 40 mL amber vial HCl Acid pH < 2 7 days 5-10 working days|
BTEX (Gasoline, JP-4) soil EPA 8021/8260 4o0zjar 14 days 5-10 working days|
water EPA 8260 2 X 40 mL amber vial HCl Acid pH < 2 7 days 5-10 working days|
air EPA 8260 Tedlar Bags 7 days 5-10 working days|
TPH-G/BTEX (Gasoline) soil EPA 602-8021B 4o0zjar 14 days 5-10 working days|
water  or EPA 8260 2 X 40 mL amber vial HCl Acid pH < 2 7 days 5-10 working days|
GASTEST PACKAGE soil various 4o0zjar 14 days 5-10 working days|
(BTEX, Napthalene, MTBE, EDB, water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 5-10 working days|
EDC, NWTPH-G, Hexane, Lead) & 125 mL HDPE
DIESEL TEST PACKAGE soil EPA 8260/8270 4 0z glass 14 days 5-10 working days|
(PAH & BTEX) water 1L amber glass & 7 days 5-10 working days|
2 X 40 mL amber vial HCI AcidpH < 2

Volatile Petroleum (VPH) soil GC/FID/PID 4o0zjar 14 days 5-10 working days|
(Aliphatic & Aromatic Fractions) water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 5-10 working days|
VPH, BTEX, MTBE, & Naphthalene soil GC/FID/PID 40zjar 14 days 5-10 working days|
water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 5-10 working days|
Extractable Petroleum Hydrocarbons (EPH) soil GC/FID 40zjar 14 days 5-10 working days|
(Aliphatic & Aromatic Fractions) water 1L amber glass 7 days 5-10 working days|
PAH soil EPA 8270 40z glass 14 days 5-10 working days|
Fuel Oil #4, JP-5 water 1L amber glass HCI AcidpH < 2 7 days 5-10 working days
EPH + PAH soil GC/FID 4o0zjar 14 days 5-10 working days|
water GC/MSEPA 8270 500 mL Amber HCI AcidpH < 2 7 days 5-10 working days|
PCB's water EPA 8082 1L amber glass 7 days 15 working days|

soil 4 oz glass 14 days
Volatile Halocarbons/8010 list/ water EPA 8260B 2 X 40 mL amber vial HCI pH<2 14 days 10-15 working days|

Chlorinated Solvents soil 4 oz glass
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IDAHO RBCA CLEAN-UP
Analytical Parameter

Matrix Method

Sampling Container

Preservative

Holding

Estimated Time

RBCA Volatiles (Gasoline) EPA 8260 4 0z glass 14 days 5-10 working days|
BTEX, MTBE, EDC, EDB, Naphthalene water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 5-10 working days|
RBCA Diesel-PAH's & BTEX sail EPA 8260/8270 4 0z glass 14 days 5-10 working days|
Diesel Fuel Oil #2 & Kerosene water 1L amber glass & 7 days 5-10 working days|

2 X 40 mL amber vial HCl AcidpH < 2
RBCA Waste Oil soil EPA 8260/8270 4 0z glass 14 days 5-10 working days|
PAH's & Chlorinated Solvents water 1L amber glass & 7 days 5-10 working days|

2 X 40 mL amber vial HCl AcidpH < 2
Chlorinated Solvents sail EPA 8260 4 0z glass 14 days 5-10 working days|
(Volatile Halocarbons, 8010 list) water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 5-10 working days|
EDB in Water water EPA 8011 2 X 40 mL amber vial 14 days 5-10 working days|
PAH's soil EPA 8270 4 0z glass 14 days 5-10 working days|
Fuel Oil #4, JP-5 water 1L amber glass HCl AcidpH < 2 7 days 5-10 working days|

MONTANA UST CLEAN-UP

Analytical Parameter Sampling Container Preservative Holding Estimated Time
GRO sail EPA 8015 4 0zglass 14 days 10 working days|
water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 10 working days
GRO + BTEX/MTBE sail EPA 8015 4 0z glass 14 days 10 working days|
water 2 X 40 mL amber vial HCl AcidpH < 2 7 days 10 working days
DRO (EPH Screening) soil EPA 8015 4 o0zglass 14 days 10 working days
water 1L amber glass 7 days 10 working days|
VPH (Massachusetts) soil MA approved 4 o0zglass 14 days 10 working days
water  Method 2 X 40 mL amber vial HCl AcidpH < 2 7 days 10 working days
EPH (NO PAH) (Massachusetts) soil MA approved 4 o0zglass 14 days 10 working days|
water  Method 2 X 1L amber glass 7 days 10 working days|
PAH (Massachusetts) sail EPA 8270 4 0z glass 14 days 10 working days|
water 2 X 1L amber glass 7 days 10 working days|
DRO + EPH soil EPA 8015 4 0z glass 14 days 10 working days|
water 2 X 1L amber glass 7 days 10 working days|
DRO, EPH & PAH soil MA apprvd Method 4 oz glass 14 days 10 working days
water & EPA 8270 2 X 1L amber glass 7 days 10 working days
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%ﬁf\ < Underground Storage Tank (UST)

NATURAL ATTENUATION PARAMETERS

Analytical Parameter Z Sampling Container Preservative Holding Estimated Time

DISSOLVED GASES

Ethylene, Methane, Ethane GCIFID 60 mL crimp top H,30, pH<2 14 days 14 working days
headspace serum bottle

Carbon Dioxide GCIFID 60 mL crimp top 14 days 14 working days
headspace serum bottle

Carbon Dioxide SvI4500C02C 1L glass amber 48 hours 7 working days
titration (no headspace)

10C PARAMETERS

Dissolved Fe and Mn EPA 200.8 125 mL HDPE 6 months 10 working days

lons (NO2, NO3, SO4, Cl) EPA 300.0 125 mL HDPE 48 hours 10 working days

pH + Alkalinity SM2320 500 mL HDPE ASAP 10 working days
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Anatek Labs, Inc.
Table 3

Analytical Test Methods

Drinking Water

EDB/DBCP/1,2,3-TCP Analysis by EPA Method 504.1
Herbicides Analysis by EPA Method 515.3

Volatile Organic Analysis by EPA Method 524.2
Semi-volatiles Analysis by EPA Method 525.2
Carbamates Analysis by EPA Method 531.1

Glyphosate Analysis by EPA Method 547
Dalapon/Endothall Analysis by EPA Method 548.1
Diquat/Paraquat Analysis by EPA Method 549.2
Haloacetic Acids Analysis by EPA Method 552/SM 6251B

Organic Methods

Pressurized Fluid Extraction By EPA Method 3545

Pesticides by EPA Method 608/8081A

PCBs by EPA Method 8082

Herbicides by EPA Method 8151A/615

Semivolatile Organic Compounds Analysis by GC/MS by EPA Method 8270C
Volatile Organic Analysis by EPA Method 8260

Explosives and Explosive By-products by EPA Method 8095

Explosives and Explosive By-products by EPA Method 8330
Carbamates/Urea Pesticide Analysis by HPLC-UV by EPA Method 8321A
Chlorophyl a Analysis by SM 10200H

Miscellaneous M ethods

Orthophosphate (SM4500P-F) Flow Injection Analysis

Total Phosphorous/Ortho-Phosphate by EPA Method 365.3
Phenolics by Manual Colorimetry by EPA Method 420.1/9065
Ammonia Nitrogen (SM4500NH3-G) and TKN (SM4500NorgC) by flow Injection
Analysis

Cation Exchange Capacity

pH by EPA Method 150.1

Alkalinity by EPA Method 310.1, Carbonate & Bicarbonate
Conductivity by EPA Method 120.1

Hardness — ICP by EPA Method 200.8

Trace Metal Analysis by EPA Method 200.8/6020

Ultra Trace Metal Analysis by EPA Method 1638

Page 1 of 2



Handout 08B

SOP Anaytica Test Method

Sodium Analysis by Flame AA by EPA Method 3111B and 7770

Trace Mercury Analysis by EPA Method 1631

Nitrate/N and Nitrite/N (SM4500NO3-F) Flow Injection Analysis

lons (Nitrate, Nitrite, Chloride, Sulfate, Fluoride, Phosphate) By EPA Method 300.0
lons (Bromate, Bromide, Chlorate, Chlorite) By EPA Method 300.1B

Turbidity by EPA Method 180.1

TSS by EPA Method 160.2 and TDS by EPA Method 160.1

Color (Platinum-Cobalt Method) by EPA Method 110.2

Total Volatile Solids by EPA Method 160.4

Total Volatile Acids by SM 5560 C

Anionic Surfactants by Method 5540 C

Tannin and Lignin by SM 5550 B

Reactive Cyanide and Reactive Sulfide by SW 846

Cyanide by Manual Colorimetry by EPA Methods 335.2/9010A

Weak Acid Dissociable Cyanide by Semi-Automated Colorimetry by 4500-CN-I
Total Cyanide by Semi-Automated Colorimetry by EPA Method 335.4/9012A

UST Petroleum Methods

TPH 418.1 Modified for Soils

TPH 418.1/413.2 for Water Samples

Gasoline Analysis by EPA Method 8015 (Modified)

TPH-D & HCID-NW TPH-D & NW TPH-HCID

Diesel Range Organics (DRO)

Extractabl e Petroleum Hydrocarbons (EPH) Massachusetts Method) and Diesel Range
Organics (DRO)

Extractabl e Petroleum Hydrocarbons (EPH) (Washington Method)
Sulfur Analysis by EPA Methods 9030B and 9034

Flashpoint by EPA Method 1010

Hexane Extractable Material (FOG) by EPA Method 1664

Coliform and Bacteria

WMMO-MUG P/A Procedure
Verification of Positive MMO-MUG Samples
Heterotrophic Plate Count by Method 9215 B

Special

Quantitation of Clopyralid in Finished Compost

Page 2 of 2
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A Anatek Labs, Inc.

Figures
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Figure 1

Anatek Labs, Moscow Organizational Chart

Mike Pearson

Laboratory Director

Diana Henderson Bo Cheng Gene Solomon
Office Administrator Systems QA/QC Officer

Administrator

Judy Crane
Office Assistant
John Coddington
Laboratory Manager
Project Manager
Justin Doty Eric Phillips
Sample Custodian Chemist 111
Shipping/Receiving
Erin Linskey
Inorganic Supervisor
: Chemist Il | Stuart Tolman
Erin Carroll Chemist 11
Shipping/Receiving
Assistant
Rondi Schei 1 Melissa Sanborn
Inorganic Analyst Chemist |
Chemist |
Bryan Wood

Lab Technician I11




Figure 2

Anatek Labs, Moscow Personnel

Position
Laboratory Director
Laboratory Manager

Inorganic Supervisor (Chemist 1)

Chemist 111

Chemist II

Chemist |

Inorganic Analyst (Chemist I)
Laboratory Technician 111
Systems Administrator

QA Officer

Sample Custodian

Office Administrator

Office Assistant
Shipping/Receiving Coordinator
Shipping/Receiving Assistant

Employee

Mike Pearson
John Coddington
Erin Linskey
Eric Phillips
Stuart Tolman
Melissa Sanborn
Rondi Schei
Bryan Wood

Bo Cheng

Gene Solomon
Justin Doty
Diana Henderson
Judy Crane
Justin Doty

Erin Carroll

Degree

B.S Elec. Eng.

Ph. D. Chemistry
B.S. Biology

B.S. Chemistry
M.S. Food Science
B.S. Chemistry
B.A. Chemistry
B.S. Biology

M.S. Information Technology
Ph. D. Physics
B.A. Economics
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Figure 3

Anatek Labs, Moscow Floor Plan

| Alturas Analytics/Anatek Labs Floor Plan/Safety Plan |

I L] N I

Main Lab \Volatile
Storage

Micro DI

Area

T

>
B i [ss @M ew| G608l |
< > Compressed
Purification Gas Storage
Office Space Kitchen Sample Archives System  [-80 Freezer
Storage Walk-In Refrigerator
Electrical Panels Receiving/
Crawl Space Access IT Room Shipping
— Conference Network Servers v EXIT
Reception Room —_— -
EXIT Area Mens Womens Chemical
Room Room Storage A
-20 Freezer
Office Space |T| Storage | Kitchen 11 Work Shop
I | I B Tool Storage
< > Air Compressor
General Storage

In case of EMERGENCY use nearest available EXIT*

)] = Deionized Water

SS = Safety Shower

EW = Eye Wash Station Siemens
| [@X = Fire Extinguisher
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Figure 4

Anatek Labs, Spokane Organizational Chart

Mike Pearson
Laboratory Director

Bo Cheng Kathy Sattler Gene Solomon
Systems Laboratory Manager QA/QC Officer
Administrator Project Manager
Wendy Kelley Rasmussen Mark Fellegy
Ozminkowski Chemistry Supervisor Hardware Specialist
Chemist Il Chemist 111
Karice Scott Melissa Lewis Trevor Allen Marissa Allen

Sample Custodian
Shipping/Receiving

Lab Technician 11
QA/QC Officer

Laboratory Technician

Lab Custodian
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Figure 5

Anatek Labs, Spokane Personnel

Position

Laboratory Director

Laboratory Manager

Chemistry Supervisor (Chemist I11)
Chemist II

Lab Technician 111/ QA Officer
Lab Technician Il

QA Officer (Moscow)

Hardware Specialist

Systems Administrator

Sample Custodian
Shipping/Receiving
Lab Custodian

Employee

Mike Pearson

Kathy Sattler

Kelley Rasmussen
Wendy Ozminkowski
Melissa Lewis
Trevor Allen

Gene Solomon

Mark Fellegy

Bo Cheng

Karice Scott
Karice Scott
Marissa Allen

Degree

B.S Elec. Eng.

B.S. Microbiology

B.S. Chemistry

B.S. Chemistry

B.S. G. Studies/Natural Sciences
B.S. Biochemistry (2006)

M.S. Information Technology
Ph. D. Physics
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Figure 6

Anatek Labs, Spokane Floor Plan and Safety Plan

EXIT EXIT
VOC Workstation
Reception Area
A b —
Walk-In
Main Lab Office Space Refrigerator
Sample
FX Archives
HOOD
Glassware
Storage
Kitchen
Lunch Room
Bathroom
v EW
L1 FX
v
< > ¢ Bathroom
FX
DI|EW | Electrical First Aid
Bathroom DI Tank
Autoclave  Microbiology Lab
[HMC Storage
[ss
Network Server
DI | | |HOOD v
EXIT EXIT

DI = Deionized Water
SS = Safety Shower

FX = Fire Extinguisher
EW = Eyewash Station

Hazardous Materials Cabinet
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Anatek Labs, Inc.
Standard Operating Procedures

Laboratory Director:
Mike Pearson

April 12, 2004

The SOP’s contained herein are for the use of Anatek Labs Employees and are not to be removed from the premises
without the prior approval of the Lab Director or Lab Manager. Original signed copies are maintained by the QA
Officer. Any changes should be submitted to the QA Officer for implementation.

General (00)

ALI-01: Preparing and Maintaining Standard Operating Procedures
ALI-02: Sample Login, Handling and Custody

ALI-03: Glassware Cleaning

ALI-04: Waste Disposal

ALI-05: Data Entry

ALI-06: Complaints

ALI-07: Corrective Action Reports

ALI-08: Labeling, Logging and Storage of Standards and Commercial Reagents/Solvents
ALI-09: Instrument Maintenance and Calibration

ALI-10: Laboratory Safety

ALI-11: Data Handling

ALI-12: Laboratory Blind Samples

ALI-13: Personnel Training Records

ALI-14: Data Archiving

ALI-15: Instrument Activities Logbook

ALI-16: Internal Inspections and Reporting

ALI-17: Procedure for QA Audits of Instrument Activity Logs, IDC’s & MDL’s
ALI-18: Sample Receiving

ALI-19: Thermometer Calibration

ALI-20: IDEX Bottle Sterility Test

ALI-21: Customer Notification

ALI-22: Training

ALI-23: Shipping/Receiving

ALI-24: Performing Records Inspections

Office Manual (00)
ALI-OM-01: Customer Service

ALI-OM-02: Custodial Services
ALI-OM-03: Administrative Sample Handling Procedures
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ALI-OM-04: Telephone Systems Procedures
ALI-OM-05: Mail Handling

ALI-OM-06: Purchasing

ALI-OM-07: Shipping

ALI-OM-08: Office Equipment
ALI-OM-09: Accounting

ALI-OM-10: Credit Accounts

ALI-OM-11: Employees

Analytical (000)
Drinking Water (100)

ALI-A-101: EDB/DBCP/1,2,3-TCP Analysis by EPA Method 504.1
ALI-A-102: Haloacetic Acids Analysis by SM 6251B

ALI-A-103: Organochlorine Pesticides and PCB’s by EPA Method 505
ALI-A-104: Herbicides Analysis by EPA Method 515.3

ALI-A-105: Volatile Organic Analysis by EPA Method 524.2
ALI-A-106: Semi-volatiles Analysis by EPA Method 525.2
ALI-A-107: Carbamates Analysis by EPA Method 531.1

ALI-A-108: Glyphosate Analysis by EPA Method 547

ALI-A-109: Dalapon/Endothall Analysis by EPA Method 548.1
ALI-A-110: Diquat/Paraquat Analysis by EPA Method 549.2

Semi-volatile Non-volatile Non Drinking Water (200)

ALI-A-201: Pressurized Fluid Extraction By EPA Method 3545

ALI-A-202: Chlorophyl a Analysis by SM 10200H

ALI-A-203: Pesticides/PCB’s by EPA Method 608/8081A/8082

ALI-A-204: Carbamates/Urea Pesticide Analysis by HPLC-UV by EPA Method 8321A
ALI-A-205: Herbicides by EPA Method 8151A/615

ALI-A-206: Semivolatile Organic Compounds Analysis by GC/MS by EPA Method 8270C
ALI-A-207: Volatile Organic Analysis by EPA Method 8260

ALI-A-208: Volatile Organic Analysis by EPA Method 624

ALI-A-209: Explosives and Explosive By-products by EPA Method 8330

ALI-A-210: Explosives and Explosive By-products by EPA Method 8095

Inorganic and Wet Chemistry (300)

ALI-A-301: Orthophosphate/Total Phosphorus (SM4500P-F) Flow Injection Analysis

ALI-A-302: Total Phosphorus by (SM4500P-E) Manual Colorimetry

ALI-A-303: Phenolics by Manual Colorimetry by EPA Method 420.1/SM5530C

ALI-A-304: Ammonia Nitrogen (SM4500NH3-G) and TKN (SM4500NorgC) by flow Injection Analysis
ALI-A-305: Cation Exchange Capacity of Soils by EPA Method 9081

ALI-A-306: Residual Chlorine by SM 4500CI-G

ALI-A-307: Cyanide by Manual Colorimetry by EPA Methods 335.2/9010A

ALI-A-308: Weak Acid Dissociable Cyanide by Semi-Automated Colorimetry by 4500-CN-I
ALI-A-309: Total Cyanide by Semi-Automated Colorimetry by EPA Method 335.4/9012A/SM 4500 CN-E
ALI-A-310: pH by EPA Method 150.1

ALI-A-311: Alkalinity by EPA Method 310.1, /Carbonate & Bicarbonate

ALI-A-312: Conductivity by EPA Method 120.1

ALI-A-313: Hardness by SM 2340B

ALI-A-314: Trace Metal Analysis by EPA Method 200.8

ALI-A-315: Trace Metal Analysis by EPA Method 6020

ALI-A-316: Ultra Trace Metal Analysis by EPA Method 1638
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ALI-A-317: Sodium Analysis by Flame AA by EPA Method 3111B and 7770
ALI-A-318: Trace Mercury Analysis by EPA Method 1631

ALI-A-319: Nitrate/N and Nitrite/N (SM4500NO3-F) Flow Injection Analysis
ALI-A-320: lons (Nitrate, Nitrite, Chloride, Sulfate, Fluoride, Phosphate) By EPA Method 300.0
ALI-A-321: lons (Bromate, Bromide, Chlorate, Chlorite) By EPA Method 300.1B
ALI-A-322: Turbidity by EPA Method 180.1

ALI-A-323: TSS by EPA Method 160.2 and TDS by EPA Method 160.1
ALI-A-324: Color (Platinum-Cobalt Method) by EPA Method 110.2

ALI-A-325: Total Volatile Solids by EPA Method 160.4

ALI-A-326: Total Volatile Acids by SM 5560 C

ALI-A-327: Anionic Surfactants by Method 5540 C

ALI-A-328: Tannin and Lignin by SM 5550 B

ALI-A-329: Reactive Cyanide and Reactive Sulfide by SW 846

ALI-A-330: Toxicity Characteristic Leaching Procedure by SW 846 Method 1311

UST Petroleum Methods (400)

ALI-A-401: TPH 418.1 Modified for Soils

ALI-A-402: TPH 418.1/413.2 for Water Samples

ALI-A-403: Determination of Carbonyl Compounds by HPLC EPA Method 8315A

ALI-A-404: Gasoline Analysis by EPA Method 8015 (Modified)/NW TPHG(X)

ALI-A-405: TPH-D & HCID-NW TPH-D & NW TPH-HCID

ALI-A-406: Diesel Range Organics (DRO)

ALI-A-407: Hexane Extractable Material (FOG) by EPA Method 1664

ALI-A-408: Extractable Petroleum Hydrocarbons (EPH) Massachusetts Method) and Diesel Range Organics
(DRO)

ALI-A-409: Extractable Petroleum Hydrocarbons (EPH) (Washington Method)

ALI-A-410: Sulfur Analysis by ASTM D2622

ALI-A-411: Flashpoint by EPA Method 1010

Coliform and Bacteria (500)

ALI-A-501: SM 9223B-PA Procedure Quanti-tray
ALI-A-502: SM 9223B-PA Procedure

ALI-A-503: Heterotrophic Plate Count by Method 9215 B
ALI-A-504: Verification of Positive MMO-MUG samples

Special (600)

ALI-A-601: Quantitation of Clopyralid in Finished Compost
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Anatek | Chain of Custody Record ] e
Log-In
Llar?g’ (Q 1282 Alturas Drive, Moscow | D 83843 (208) 883-2839 FAX 882-9246 (Q
' (Q 504 E Sprague Ste D, Spokane WA 99202 (509) 838-3999 FAX 838-4433 Q

Company Name:

Project Manager:

Project Name & #:

[ Turn Around Time & Reporting ]

Please refer to our normal turn around times at:

Address:
http://www.anateklabs.com/services/guidelines/reporting.asp
City: State: Zip: Email Address : __Normal *All rush order _,\P/lh(-)lne
Next Day* __Mai
Phone: Purchase Order #: " ond D i' req.uests must be Fax
—y *ay prior approved. “Email
Fax: Sampler Name & phone: _Other’______ - !
Provide Sample Description List Analyses Requested Note Special Instructions/Comments
Preservative:
%) 4
g | E
= )
s>
5|2
Lab S |E
ID | Sample Identification | Sampling Date/Time Matrix # | »

( Lab Use Only |

Printed Name Signature

Company Date

Time

Relinquished by

Received by

Relinquished by

Received by

Relinquished by

Received Intact? YES NO
Labels & Chain Agree? YES NO
Containers Sealed? YES NO
Describe

Page of

Received by
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Anatek Labs, Inc.
1282 Alturas Drive
Moscow, ID 83843

ALI -01 Standard Operating Procedure on Standard Operating Procedures
Effective Date: May 27, 2003
Supersedes: August 12, 2002

Standard Operating Procedure on Standard Operating Procedures

1. Purpose

The purpose of this document is to define procedures by which all Anatek Labs, Inc. Standard Operating Procedures
are to be written, reviewed, distributed and stored.

2. Scope

This SOP appliesto all activities relating to the generation, quality control, distribution and storage of ALI SOPs.

3. Definitions

SOP —Standard Operating Procedures

ALI-Anatek Labs, Inc.

Anatek- Anatek Labs, Inc.

AL SOP Manager- Anindividual or individuals at Anatek Labs responsible for updating and maintaining SOPs.
Management shall appoint these individuals. Currently the SOP manager isthe QA Manager.

4. Procedure

4.1 Content, Format, Numbering, Dating, Paper and Storage of SOPs

Content
All ALI General SOPs will contain the following sections:
a Purpose—Statement of the objectives of the SOP
b. Scope—Statement of the coverage and limitation of the SOP
C. Procedure—Description of the steps in the procedure where applicable

All ALI Analytical Method SOPs should contain the following sections:
a Summary of the analytical method or the Purpose of the method

b Reagents and Standards—Description of the reagents and standards required
C. Instrument and Apparatus—Description of the analytical instrument and apparatus used
d. Calibration—Description of the calibration standards and number of levels of calibration
e Data Analysis and Calculation—Description of data analysis and cal culation of results where
applicable
f. QA/QC—Description of the quality assurance and control required for the method
Format

All ALI SOPs should contain the following information:

a Anatek Labs, Inc. name and address

b. Subject of the SOP

C. The effective date of the SOP

d. What previous SOP the current SOP supercedes

e Page numbersin the form of “x of y” where “y” isthe total number of pagesin the SOP
Numbering

ALI General SOPswill be numbered sequentially according to the following format: A prefix of ALI- followed
by the SOP version number. The version number is a zero-padded, two digit number.

SOP ALI-01 Page 2 of 3
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Anatek Labs, Inc.
1282 Alturas Drive
Moscow, ID 83843

ALI -01 Standard Operating Procedure on Standard Operating Procedures
Effective Date: May 27, 2003
Supersedes: August 12, 2002

ALI Analytical SOPs will be numbered according to the following format: A prefix of ALI-A- followed by the
version number. The version number for Analytical SOPsis athree-digit number with the first digit denoting
the Section:

1XX—Drinking Water

2XX—Semi Volatile, Non Volatile, Non Drinking Water
3XX—Inorganic and Wet Chemistry

4AXX—UST Petroleum

5XX—Coliform and Bacteria

Dating
The effective date of the SOP will be the date indicated in the header.
Paper

Only one copy of the SOP’s will be maintained on paper. The paper copy will have all original signatures and
be maintained by the SOP manager.

Access

Anatek Labs SOP’ s will be accessed through the computer workstations. Each workstation will have an icon
that will go directly to the SOP’s. Electronic SOP' s will be maintained and updated by the SOP manager. The
electronic version will be considered to be the most current and the only controlled version available to analysts.
Copies of frequently used SOP’'s may be made, but must be checked regularly against the electronic version to
insure the most recent version is being used.

Storage

A copy of the current version of the SOPs will be maintained in Anatek Labs, Inc. with the SOP manager.
Older versions of the SOPs will be stored in the Archive Room in the SOP Archive section.

4.2 SOP Review, Creation, Approval

SOP Review
a All personnel may review the SOP and make suggestions and comments to the designated
ALI SOP Manager.
b. The SOP will be formally reviewed on an approximately yearly basis.
SOP Creation

a. The SOP Manager will review the need to create a new version of SOP.
b. The SOP Manager will present the proposal to the Lab Manager for comments and approval.

SOP Approval

After final editing, the SOP will be submitted to the Lab Manager for final approval. The proposal and
approval should be included as the first page in the SOP.

SOP ALI-01 Page 3 of 3
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ACIDS Hazards First Aid Fire-Fighting Spillage
(Skin)
Acetic Acid Flammabl e, Water spray CO,, Powder Neutralize with
(CH3COOQOH) corrosive weak base
Hydrochloric acid | Not Rinse with Any Report to
(HCD combustible, | plenty of water | extinguishing supervisor
(concentrated) corrosive agent
Hydrochloric acid | Corrosive, not | Rinse with Any Neutralize with
(HCDH combustible | plenty of water | extinguishing weak base
(diluted, 50%<) agent
Hydrofluoric Acid | Corrosive, not | Rinse with NO hydrous Report to
(HF) combustible | plenty of water | agent supervisor
(concentrated)
Hydrofluoric Acid | Corrosive, not | Rinse with NO hydrous Neutralize with
(HF) combustible | plenty of water | agent weak base
(diluted 30%<)
Nitric Acid Corrosive, not | Rinse with NO FOAM Report to
(HNO») combustible | plenty of water supervisor
(concentrated)
Nitric Acid Corrosive, not | Rinse with NO FOAM Neutralize with
(HNG3) combustible | plenty of water weak base
(diluted, 50%<)
Phosphoric Acid | Corrosive, not | Rinse with Any Neutralize with
(H3POg) (diluted | combustible | plenty of water | extinguishing | weak base
or concentrated) agent
Sulfuric Acid Corrosive, not | Rinse with Powder, CO,, Neutralize with
(H2SO,) (diluted | combustible | plenty of water | NO WATER weak base
or concentrated)
BASES
Ammonium Corrosive, not | Rinse with Any Neutralize with
Hydroxide combustible | plenty of water | extinguishing | weak acid
(NH4OH) agent
(diluted)
Potassium Corrosive, not | Rinse with Any Neutralize with
Hydroxide (KOH) | combustible | plenty of water | extinguishing weak acid
(diluted) agent
Sodium Corrosive, not | Rinse with Any Neutralize with
Hydroxide combustible | plenty of water | extinguishing | weak acid
(NaOH) (diluted) agent
Hazards First Aid Fire-Fighting Spillage
(Skin)

Acetone Highly Rinse with CO,, Powder Ventilate,

flammable water Collect in
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flammable water container
Acetonitrile Flammable Rinse with CO,, Powder Ventilate,
plenty of water Collect in
container
Carbon Disulfide | Highly Rinse with CO,, Powder Evacuate, report
flammable plenty of water to supervisor
Chloroform Drowsiness, Rinse with Any Evacuate,
not plenty of water | extinguishing Collect in
combustible agent container
Diethyl Ether Extremely Rinse with CO,, Powder Evacuate,
flammable, water Collect in
drowsiness container
Ethanol Highly Rinse with CO,, Powder, Collect in
flammable water Water container
Ethyl Acetate Drowsiness, Rinse with CO,, Powder Evacuate,
Highly water Collect in
flammable container
Ethylene Glycol Combustible | Rinse with CO,, Powder Collectin
water container
Hexane Drowsiness, Rinse with CO,, Powder Ventilate,
Highly water Collect in
flammable container
Hydrogen Corrosive, not | Rinse with Water Ventilate, wash
Peroxide combustible | plenty of water with plenty of
water
Isooctane Drowsiness, Rinse with CO,, Powder Evacuate,
Highly water Collect in
flammable container
Methanol Highly Rinse with CO,, Powder, Evacuate,
flammable water Water Collect in
container
Methylene Drowsiness, Rinse with Any Ventilate,
Chloride combustible | water extinguishing Collect in
agent container
MTBE Highly Rinse with CO,, Powder Ventilate,
flammable water Collect in
container
THF Highly Rinse with CO,, Powder, | Ventilate,
flammable water Water Collect in
container
Toluene Highly Rinse with CO,, Powder Collectin
flammable water container
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ANATEK LABS, INC.

MIKE PEARSON
MIKE@ANATEKLABS.COM

EXPERIENCE

08/00— Present Laboratory Manager, Alturas Analytics, Inc, Moscow, ID
Manages and initiates experiments in the laboratory including:
Develops and directs employees in the development of HPLC/MS/MS
methods,
Maintains analytical equipment, supervise scientific employees, perform
HPLC/MS/MS quantitation of drugs and other compounds from various
matrices, develops HPLC/MS/MS methods
03/92- Present Laboratory Director, Anatek Labs, Inc., Moscow, ID
Directs all aspects of the laboratory including:
Supervise scientific and administrative personnel, develop business plan
and marketing strategy, prepare and analyze budgets, bid contracts
09/87-03/92 Instrumentation Specialist, Precision Analytics, Pullman, WA

SKILLS AND TECHNIQUES

Gas Chromatography (GC) with ECD, FID, NPD detection

Gas Chromatography/Mass spectrometry (GC/MS), and tandem mass spectrometry
(GC/IMS/MS)

HPLC with UV and Fluorescence detection and post column reaction techniques
Liguid Chromatography with tandem mass spectrometry (LC/MS/MS)

lon Chromatography and Flow Injection Analysis

ICP-MS, Atomic Absorption/Atomic Emission spectroscopy AA and AE

CVAFS - Cold vapor atomic fluorescence spectroscopy

Method development and analysis of small molecule organic and inorganic compounds
using the above techniques

Extractions and wet chemistry including solid and liquid phase extraction techniques

EDUCATION

BS in Electrical Engineering, University of Idaho, Moscow, ID, 1987
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ANATEK LABS, INC.

JOHN W. CODDINGTON
JOHN@ANATEKLABS.COM

EXPERIENCE

1999 — Present Laboratory Manager, Anatek Labs, Inc, Moscow, ID
Responsible for all aspects of day-to-day operation of a full service
analytical laboratory. Typical duties include training junior level staff,
preparing bids and reports, troubleshooting methods and analytical
instruments, and developing new methods per customer guidelines, and
customer relations.

1997 — 1999 Research Associate, Washington State University, Pullman, WA.

1995 -1997 Teaching Assistant, Washington State University, Pullman, WA

1993 -1995 Research Assistant, Washington State University, Pullman, WA

SKILLS AND TECHNIQUES

e Gas Chromatography (GC) with ECD, FID, NPD detection

Gas Chromatography/Mass spectrometry (GC/MS), and tandem mass spectrometry
(GC/IMS/MS)

HPLC with UV and Fluorescence detection and post column reaction techniques

lon Chromatography and Flow Injection Analysis

ICP-MS, Atomic Absorption/Atomic Emission spectroscopy AA and AE

CVAFS - Cold vapor atomic fluorescence spectroscopy

Method development and analysis of small molecule organic and inorganic compounds
using the above techniques

Extractions and wet chemistry including solid and liquid phase extraction techniques
e NMR and IR for characterization of organic and inorganic compounds

e Inorganic and Organic synthetic methods

EDUCATION

Ph.D. in Chemistry, Washington State University, Pullman, WA, 1997
BS in Chemistry, Oregon State University, Corvallis, OR, 1993

AWARDS AND PROFESSIONAL AFFILIATIONS

American Chemical Society — Member since 1993

Edward Wagner Memorial Scholarship, Washington State University, 1996
PUBLICATIONS AND REFERENCES

Primary author on 8 publications in refereed ACS journals from 1996-2001 — available
upon request

References available upon request
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ANATEK LABS, INC.

ERIN LINSKEY
ERIN@ANATEKLABS.COM

EXPERIENCE

7/02 — Present Inorganic Supervisor, Chemist Ill, Anatek Labs, Inc, Moscow, ID
Typical duties include training junior level staff, editing and improving
analytical procedures and coordinating Inorganic department,
troubleshooting methods and analytical instruments. Responsible for
performing preparation and analysis of trace and ultra trace metal levels
in samples.

9/98 — 7/02 Analyst/Lab Technician, Anatek Labs, Inc, Moscow, ID

9/97 — 5/98 Lab Technician, Stukenholtz Laboratory, Twin Falls, ID

SKILLS AND TECHNIQUES

ICP-MS, Atomic Absorption/Atomic Emission spectroscopy AA and AE
CVAFS - Cold vapor atomic fluorescence spectroscopy

lon Chromatography IC

Flow Injection Analysis FIA

Wet Chemistry and Microbiology

EDUCATION

BS in Biology, Minor History, University of Idaho, Moscow, ID, 2000
AWARDS AND PROFESSIONAL AFFILIATIONS

National Dean’s List, member, 2000 - present

American Red Cross, Certified First Responder, 1999 — present
Presidential Award for Academic Achievement, 1993
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ANATEK LABS, INC.

RONDI A. SCHEI
RONDIS@ANATEKLABS.COM

EXPERIENCE
8/02 — Present Inorganic Analyst, Chemist I, Anatek Labs, Inc, Moscow, ID

Responsible for performing preparation and analysis of trace and ultra
trace metal levels in client samples. Responsible for lon

Chromatography.

1/99 — 12/00  Solution Preparation, Whitworth College, Spokane, WA

1999 Team Leader, Analytical Chemistry Lab Research, Whitworth College,
Spokane, WA

Tested for Lead in Little Spokane River
SKILLS AND TECHNIQUES

e ICP-MS
e |lon Chromatography IC
e Wet Chemistry

EDUCATION

BA in Chemistry, Minors in Environmental Studies and Business, Whitworth College,

Spokane, WA, 2000
Certificate of Completion, Biosphere 2 Center Earth Semester in Environmental Science

and Policy, Columbia University of New York, 2000


mailto:John@anateklabs.com

Handout 08B

ANATEK LABS, INC.

ERIC PHILLIPS
ERIC@ANATEKLABS.COM

EXPERIENCE

5/04 — Present Chemist Ill, Anatek Labs, Inc, Moscow, ID

1/01 - 5/04
7/97 — 5/99
6/96 — 4/97
2/90 — 2/95

Semivolatile GCMS analyses, and concommitant extraction methods,
including methods 525.2 and 8270C.

Research Associate, Washington State University, Pullman, WA
Research Chemist, Oregon State University, Corvallis, OR

GCMS Analyst, REA Technical Management, Salem, OR

GCMS Analyst, Sound Analytical Services, Tacoma, WA

SKILLS AND TECHNIQUES

HPLC
GC-FID
GC-PID
GC-ECD
GC-ELCD
GCMS

EDUCATION

Atomic Absorption/Atomic Emission spectroscopy AA and AE
CVAAS — Cold vapor atomic absorption spectroscopy
GFAAS — Graphite Furnace Atomic Absorption Spectroscopy

Wet Chemistry and Microbiology

BS in Chemistry, Portland State University, Portland, OR, 2000
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ANATEK LABS, INC.

STUART TOLMAN
STUART@ANATEKLABS.COM

EXPERIENCE
1999 — Present Chemist I, Anatek Labs, Inc, Moscow, ID
Responsible for GC/FID and GC/ECD analysis and related sample prep.

1998 — 1999  Product Development, CAP Creations, Pullman, WA.

1995 -1996 Lab Technician, Washington State University, Pullman, WA

1994 - 1995 Cheese Maker, Washington State University Creamery, Pullman, WA
1992 - 1994  Quality Control, Oceantrawl Inc., Seattle, WA

SKILLS AND TECHNIQUES

e Gas Chromatography (GC) with ECD, FID detection
e Extractions and wet chemistry including solid and liquid phase extraction techniques
e X-Ray fluorescence
e Bacteriological Analyses
EDUCATION

M.S. in Food Science, Washington State University, Pullman, WA, 1999
B.S. in Food Science, Washington State University, Pullman, WA, 1996

AWARDS AND PROFESSIONAL AFFILIATIONS
Gamma Sigma Delta member
Golden Key Honor Society member
Northwest Food Processors Scholarship
Magna Cum Laude Graduate
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ANATEK LABS, INC.

MELISSA SANBORN
MSANBORN@ANATEKLABS.COM

EXPERIENCE
3/01 — Present Chemist |, Anatek Labs, Inc, Moscow, ID
Responsible for analysis of VOCs using GC/MS, phosphates, ammonias,
nitrates, nitrites by Flow Injection Analysis and all microbiology

SKILLS AND TECHNIQUES

Gas Chromatography/Mass spectrometry (GC/MS)

HPLC

lon Chromatography and Flow Injection Analysis

Nuclear Magnetic Resonance Spectroscopy, Infrared Spectroscopy
Wet Chemistry

EDUCATION
BS in Chemistry, Western Washington University, Bellingham, WA, 2001

AWARDS AND PROFESSIONAL AFFILIATIONS
American Chemical Society — Member since 2001
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EXPERIENCE

ANATEK LABS, INC.

M. BRYAN WOOD
BRYANW@ANATEKLABS.COM

4/04 — Present Laboratory Technician Ill, Anatek Labs, Inc., Moscow, ID

2002
2000 — 2001
2000
1999 — 2000

Responsible for TSS, TDS, Alkalinity, pH, Turbidity and wet chemistry
techniques.

Lab Technician, Mass Sampling of Nematoads, Dr. Alan Caplan,
University of ldaho, Moscow, ID

Lab Technician, Age Control as a Function of Caspase activity, Dr.
Chuck Passavant, University of Idaho, Moscow, 1D

Lab Technician, Sample Amplification via PCR, Dr. Jim Morris, Boise
State University, Boise, ID

Lab Technician, Hormonal Control of a Genetic System in Yeast and
Maize, Dr. Cliff Weil, University of Idaho, Moscow, 1D

SKILLS AND TECHNIQUES

e Wet Chemistry
L)

[ )

[ )

[ )

e Dilutions

[ )

EDUCATION

Proficient with aseptic technique

Bacterial culture, isolation, replica plating

Nutrient agar and broth prep

Plasmid mass replication, recovery, and manipulation

Accelerated Solvent Extractor for organic extraction

BS in Biology, Emphasis on molecular and cellular interactions, Minor in Botany with
emphasis on physiology, University of Idaho, Moscow , ID
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ANATEK LABS INC.

BO CHENG
BO@ANATEKLABS.COM

EXPERIENCE

Jun 2002 — Present Systems Administrator, Anatek Labs, Inc.
Responsible for maintaining effective functionality of critical information
systems defined as all hardware including computer workstations,
servers, and IT support equipment plus all laboratory equipment that
interfaces with the network or database as well as all software and
applications resident on the system

Oct 2001 —Jun 2002  Assistant System Administrator, University of Idaho, Dept. of
Computer Science

Aug 1996 — Jun 2002 Research/Teaching Assistant University of Idaho, Dept. of Physics

Aug 1984 — Jul 1996  Engineer, Senior Engineer, Deputy Director of R & D Dept.,
Yuelong Non-ferrous Metals Ltd., Shanghai, China

EDUCATION
MS in Computer Science, University of Idaho, Moscow, Idaho, August 2001. GPA 3.9/4.0

Ph.D. in Physics, University of Idaho, Moscow, Idaho, May 2002. GPA 3.9/4.0
BS in Physics, Fudan University, Shanghai, P.R. China, 1984

CERTIFICATIONS

MCDBA, Windows 2000 MCSE (Early Achiever), Windows NT 4.0 MCSE.

TECHNICAL SKILLS

Operating Systems
Windows NT, Windows 2000 Active Directory design and implementation, Unix (Linux,
HP-UX, Solaris), Windows 9X/ME, XP

Databases
MS SQL Server, Oracle, logical and physical database design, maintenance and tuning,
backup and disaster recovery, ODBC, OLE-DB

Network Protocols and Services
TCPI/IP, IP routing, PPP/SLIP, VPN, ISDN, Remote Access, DNS/BIND, DHCP,
WINS/NBNS, Dfs, NFS, IIS, Apache, MS Exchange Server, Samba

Scripting and Programming Languages
ASP, HTML, SQL, Java, C/C++, Perl, VB script, Pascal
Utilities
MS Remote Installation, IEAK, ADMT, Symantec Ghost, Veritas, Visio

Hardware
SCSI, RAID, NICs, hubs, switches, HP JetDirect printers
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ANATEK LABS INC.

GENE M. SOLOMON
GENES@ANATEKLABS.COM

EXPERIENCE

8/04 — Present QA/QC Officer, Anatek Labs, Inc., Moscow, ID
Responsible for maintaining company QA Plan, SOPs, and training records.
Responsible for ordering and organizing PE samples, performing internal audits
and acting as liaison to the Quality departments of the various certifying agencies
(IDOH, WADOH, WADOE, etc.)

8/04 — Present QA/QC Officer, Alturas Analytics, Inc., Moscow, ID
Responsible for maintaining company SOPs, and training records. Responsible
for performing internal audits of all GLP studies. Company Safety Officer.

8/94 — Present GMP Software Consultant & Trainer, self-employed, worldwide

1/95 — Present Technical Writer/Editor, self-employed, various locations

1/92 — 8/94 Customer Service Manager, Blue Mountain Software, State College, PA

EDUCATION
B.A. in Economics with High Honors, University of Montana, Missoula, 1988
LABORATORY QA/QC EXPERIENCE

QA Officer, Anatek Labs, Inc./Alturas Analytics, Inc. Aug 2004 — present
Maintain master schedule per GLP guidelines
Maintain audit checklist per GLP guidelines
Ensure that laboratory and appropriate studies are GLP compliant
Inspect study binders as needed for GLP studies
Report study deficiencies to the President and Study Director
Perform QA audits as per SOP and NELAC guidelines
Suggests and implements changes to SOP’s
Maintains all Administrative SOP’s
Ensure that SOP’s are followed
Maintains QA Plan per NELAC and State regulations
Perform annual audits to ensure compliance with NELAC

PROFESSIONAL MEMBERSHIP

Member Pacific Regional Chapter of the Society of Quality Assurance, Aug 2004 — present
Associate Member of the Society of Quality Assurance, Aug 2004 — present
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ANATEK LABS INC.

KATHLEEN A. SATTLER
KATHY@ANATEKLABS.COM

EXPERIENCE

10/01 — PresentLaboratory Manager, Anatek Labs, Inc., Spokane, WA
Responsible for all aspects of day-to-day operation of a full service analytical
laboratory. Typical duties include training junior level staff, preparing bids and
reports, troubleshooting methods and analytical instruments, and developing new
methods per customer guidelines, and customer relations.

07/96 — 10/01 Microbiology Supervisor, Anatek Labs, Inc., Spokane, WA

10/96 — 02/97 Laboratory Assistant, Sacred Heart Medical Center, Spokane, WA

07/95 - 07/96 Microbiologist I, Bremerton-Kitsap County Health District, Bremerton, WA

SKILLS AND TECHNIQUES

Bacteria cultures, isolation, identification
Membrane filtration

Multiple tube fermentation

Heterotrophic plate count
Bacteriological examination of water
Proficient with aseptic technique
Nutrient agar preparation

Centrifugation and separation of blood for testing
Spectrophotometry

Dilutions, titrations

Urine analysis

Quality control and Quality analysis

EDUCATION
B.S. in Microbiology, Minor in Chemistry, University of Idaho, 1994
PROFESSIONAL AFFILIATIONS

American Water Works Association Member
AWWA Inland Empire Subsection Member
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ANATEK LABS INC.

KELLEY RASMUSSEN
KELLEY @ANATEKLABS.COM

EXPERIENCE

1998 — Present Chemistry Supervisor, Chemist Ill, Anatek Labs, Inc., Spokane, WA
Responsible for WP/WS studies, QC of wet chemistry, IC & PCB analysis.
Responsible for TOC'’s, TOX's. G/BTEX, VOC'’s and VPH’s. Responsible for
troubleshooting and repair of instruments and methods. Responsible for report

writing.
1997 — 1998 Laboratory Technician, Anatek Labs, Inc., Moscow. ID
1997 Laboratory Technician, Inland Environmental Laboratories, Spokane, WA

SKILLS AND TECHNIQUES

Gas Chromatography (GC) with ECD, FID, PID detection

Gas Chromatography/Mass spectrometry (GC/MS)

lon Chromatography

Extractions and wet chemistry including solid and liquid phase extraction techniques
NDIR

TOX 10

EDUCATION

B.S. in Chemistry, Washington State University, 1997

AWARDS AND PROFESSIONAL AFFILIATIONS

Honors College, Washington State University, 1993-97
Distinguished Writing Award 1997
Pi Beta Phi Sorority 1993-97



Handout 08B

ANATEK LABS INC.

WENDY OZMINKOWSKI
WENDYO@ANATEKLABS.COM

EXPERIENCE

2004 — Present Chemist Il, Anatek Labs, Inc., Spokane, WA
Responsible for TOC’s, TOX's, G/BTEX, VOC's, VPH’s, OxyFuels, BTU’s.
Responsible for troubleshooting and repair of instruments and methods.

2002 — 2004  Organic Chemistry Supervisor, SVL Analytical, Inc., Kellogg, ID

1998 — 2002  Organic Chemist |, SVL Analytical, Inc., Kellogg, ID

1998 Laboratory Technician, Quality Coatings, Post Falls, ID

1993 -1995 Laboratory Technician, North Idaho College, Coeur d’Alene, ID

SKILLS AND TECHNIQUES

Gas Chromatography (GC) with ECD, ELCD, FID, PID detection

Gas Chromatography/Mass spectrometry (GC/MS)

Extractions and wet chemistry including solid and liquid phase extraction techniques
Dohrmann Phoenix 8000 NDIR

TOX 10

EDUCATION

B.S. in Chemistry, University of Idaho, 1996

AWARDS AND PROFESSIONAL AFFILIATIONS

American Chemical Society, 2000-2004
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ANATEK LABS INC.

TREVOR ALLEN
TREVORA@ANATEKLABS.COM

EXPERIENCE

06/03 — PresentLaboratory Technician Il, Anatek Labs, Inc., Spokane, WA
Responsible for TSS, TDS, Alkalinity, pH, Turbidity, Conductivity, BOD’s,
Cyanides and wet chemistry techniques.

SKILLS AND TECHNIQUES

IC

COD’s

Coliform P/A method
Dilutions, titration
Spectrophotometry

Wet Chemistry

Total Cyanide SM 4500-CN F

EDUCATION

Currently attending Eastern Washington University, B.A. Biochemistry — Forensic Sciences, 2006.
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ANATEK LABS INC.

MARK S. FELLEGY
MARKF@ANATEKLABS.COM

EXPERIENCE

08/04 — Present Maintenance, Anatek Labs, Inc., Spokane, WA
Responsible for day-to-day maintenance of a full service analytical
laboratory. Typical duties include troubleshooting and maintaining analytical
instruments, and developing new methods per customer guidelines.

09/01 — 08/04 Lab Tech Ill, SVL Inc., Kellogg, ID

08/79 — 05/01 Instrumentation Specialist VII, Cargill Inc., Wayzata, MN

08/75—07/79 Technician, PCA, Minneapolis, MN

SKILLS AND TECHNIQUES

e Troubleshooting and maintenance of analytical instrumentation
e Method development

EDUCATION

Environmental Technology, Hennepin Technical Center, Eden Prairie, MN 1975
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Appendix F

List of Approved Analytical Methods/
Regulatory Programs
Drinking Water (SDWA),
Wastewater (CWA)

Soils (RCRA)

Current State Certification Certificates and Scopes available upon request
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Current State Certifications

Idaho Department of Health
Washington Department of Ecology
Washington Department of Health

Florida Department of Health NELAP # E87893
(Primary Accrediting Authority for NELAP)

Oregon Department of Environmental Quality
ORELAP # 1D200001
Nevada State Health Division
Montana Public Health and Human Services
New Mexico Environment Department, Drinking Water
Bureau
Colorado Department of Public Health and Environment
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Appendix G

Backup, Fault Tolerance, Disaster Recovery and Data
Archive of Mission-critical Information Storage and
Services

Bo Cheng
Systems Administrator
9/12/2002
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1. I ntroductions

Mission-critical information storage and services are those that a business cannot afford to lose.
Loss of such data or interruption of such services will seriously impact the daily operations of the
business and incurs monetary loss.

Fault Tolerance

Fault tolerance in data storage involves redundant storage disks to tolerate certain faultsin the
hardware. For example, in RAID 5 implementation, in case of failure of one disk, the remaining
disksin the array still maintain the data. But the array isin acritical state and its performanceis
greatly reduced, until the failed disk is replaced and the array is rebuilt.

Fault tolerance only tolerates hardware faults. It does not cover human or application software
faults. For example, accidental or intentional deletion by operators or file damage caused by
misbehaving applicationsis not covered by fault tolerance. So Fault tolerance is by no means the
replacement of backup.

Backup

Backup is the process of copying important data files to backup devices, usually tapes or disks,
to create an extra copy. In case of loss of or damage to these files, they can be restored. Backup
isusually arecurring job scheduled at off-peak hours.

Since tapes are data stream devices, files cannot be read off tapes directly by application. Files
have to be restored to some disks before they can be accessed. Because tape drives, compared
with disks, are slow, file restore can be time consuming. But tapes offer the largest capacity.

In general, backup cannot copy certain system files and open database files e.g. SQL databases
and Exchange Information Store. The latter problem can be worked around by using the
database’ s own backup utility to create file backup on the disk first then copying it to tapes.

Disaster Recovery

Disaster isan incident of loss of the server operating system due to hardware or software failure,
not just data files.

Generally backup works well only on loss of regular datafiles. In case of loss of the server
system, i.e., the operating system crashes, the server cannot be effectively rebuilt from tape
backup, because the server must be up and running before the data can be restored. Since backup
failsto copy certain system files, many services must be installed and configured manually in
case of server crash, before data files can be restored. Rebuilding a server in such away istime
consuming and the rebuilt system may not be exactly the same asthe original. If therebuild is
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donein hurry due to time constraints, some minor functionality may be missing or misconfigured
and user complaints will result.

A disaster recovery plan involves capturing the server’s entire disk or partition into an image,
disregarding its interna file structure, while the server is offline. In case of total failure of a
server, the system can be quickly rebuilt from the image, provided failed hardware, if any, has
been replaced.

Asimaging of aserver requires taking it down, it isusually not arecurring job. It is done once
after mgjor configuration changes are made to the server and the server is running stably.

Data Archive

Infrequently used older data should be archived onto tapes or optical disks. Data archive serves
dual purposes. It frees online disk storage, and, if it is still necessary to put a copy online, the
archive provides a backup.

Again, tapes have the largest capacity but are slow to retrieve. Modern optical disks, e.g. writable
CD and DVD offer large capacity and fast retrieval at an attractive price, plus, such storageis
considered permanent.

2. ldentification of mission-critical infor mation storage and services
Analytical data and results acquired by the instruments:

They reside on a Snap server. Snap isaNAS (Network Attached Storage) server that hasits own
proprietary operating system and file system. It provides network shares for many common
operating systems including Windows and Macintosh. Current and recent datafilesare in \Data
share. Older files are archived in \Data_mmyy share, where mmyy is the month and year when
the archiving was performed.

SQL 7 runningon NT server 4.0:
SQL server databases - LIMS and other databases.
LIMS databases provide data entry, storage and reporting. All datafiles, logs and indexes reside
on E: logical drive of RAID 5 disk of the NT server. Total size 1.6GB (growing steadily as more
samples are stored). SQL system binary filesreside on C: of the single SCSI disk.

Exchange 5.5 running on NT server 4.0:
Provides e-mail, tasking, scheduling and other collaborating functions to the company.
Exchange Information Store, including employees' mailboxes and public folders:

All directory databases, public/private databases and their logs are on E: logical drive of the
RAID 5 disk of NT server. Total size 1GB (breakdown: 830MB private mailboxes and 170MB
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public folders. Growing steadily as more messages are stored.). Exchange system binary files
reside on C: of the single SCSI disk.

NT Server 4.0 SP6arunning on HP NetServer LC3:
Provides domain user logon, user home directories and company shared files. It is the platform
on which SQL, Exchange, Web and other services are running. System partition ison C: logical
drive, which is part of the single SCSI disk.
Apache server 1.3 on Debian Linux 2.4:
Hosts Alturas Anal ytics homepage for public access.
11S4.00on NT server 4.0:
Provides aweb interface to access SQL databases for internal use.
Firewall running on Debian Linux 2.4:
Provides Internet traffic filtering and Internet connection sharing for internal workstations.
QuickBooks company fileson NT file server:

Stores all accounting information of the company, including banking, purchasing, receivable,
payable and payroll. They are stored on the RAID disk of NT server.

3. Data security implementations
Fault Tolerance

The Snap server network storage has four physical disks configured asaRAID 5 array. This
configuration protects against single disk failure. The disks are not hot swappable.

The LC3 NT server has an external storage housing that has six physical disks. The housingis
configured asa RAID 5 array with five disks. The sixth disk isahot spare. All disks are hot
swappable. The housing has redundant power supply.

Backup

The backup software currently in use is ArcServe 2000 and Windows 2000 NThackup. Backup
hardware is the combination of afew hard disks on some workstations and an HP SureStore DL T
40 tape drive. ArcServe 2000 and the tape drive are on a Windows 2000 workstation named
Tadpole. Ntbackup is running on Tadpole and another Windows 2000 workstation Boville (1T
administrator’ s workstation). Both machines are located in the server room. Another Windows
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2000 workstation Hill (Office administrator’ s workstation) has scheduled nightly jobs every
weekday to back up the QuickBooks company files.

Because we do not have ArcServe agents for SQL or Exchange, ArcServer cannot backup the
these databases on the NT server when they are open and in use. To backup the open database
files, SQL built-in backup utility and Exchange plug-in for Ntbackup are used to backup those
databases to disk filesfirst, then picked up normal backup.

The general procedures of backup operations are as follows (for day-by-day detailed schedules
see attached table):

Analytical data and results acquired by the instruments:

They reside on a Quantum Snap server. The folders that contain current and recent data are
backed up by NTbackup onto disks of one or more workstations every weekday. A full backup is
scheduled every Friday night. An incremental backup is scheduled every night Monday to
Thursday. Two sets of mediafiles are alternated every other week. Whenever the hardware
alows, the two sets of mediafiles are placed on two different physical disks for added
redundancy. Every Saturday early morning, the most recent full backup is copied onto tape; and
the tape is taken off site on the following Monday.

SQL databases:

Because ArcServe cannot backup the SQL open files when SQL is running, the databases files
are backed up by SQL native backup utility first onto adisk drive of NT server. A complete
database backup of all databases, including Anatek LIM S and system databases are schedul ed
weekly. Transaction logs of Anatek LIMS are backed up daily before 7:30am and 7:30pm, every
3 hours. They are performed by SQL Server native backup utility and backups are stored on a
disk drive of the NT server. Asthe second step, these files are backed up by Ntbackup onto the
disks of one or more workstations every evening Monday to Friday and Sunday. Whenever the
hardware allows, two copies of the backup files are maintained on separate physical disks for
added redundancy. Finally, the two most recent sets of files on the workstations are backed up
every Saturday by ArcServe onto tapes. The tapes are taken off-site.

Exchange directory, mailboxes and public folders:

These files are backed up by Exchange plug-in of Ntbackup onto the disks of one or more
workstations every evening Monday to Friday and Sunday. Whenever the hardware allows, two
copies of the backup files are maintained on separate physical disks for added redundancy.
Finally the two most recent sets of files on Boville are backed up every Saturday by ArcServe
onto tapes. The tapes are taken off-site.

User home directories, company’ s shared files and other general-purpose fileson NT server:
They are backed up by ArcServer onto tapes every Monday night. The tapes are taken off site. In
addition, Tuesday to Friday every night, all these files are backed up by NTbhackup onto adisk of
aworkstation.

QuickBooks company files:
They are scheduled to be zipped into two different workstations on every weekday night.
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Debian Linux server:

Weekly Cron job tars and gzips all mounted volumesto afile on NT server every Friday early
morning, which in turn is picked up by ArcServe 2000 onto tape on the following Monday. The
tape is then taken off site.

The attached table shows the detailed schedules of all backup operations.

Disaster recovery

We have Symantec Ghost 7.5 asimaging tool. The entire hard disks of the NT server and Debian
Linux, aswell as several selected workstations have been taken a snapshot. The images of those
disks were burned onto DV D disks that are kept off site.

Asimaging the servers needs to take them off line, the imaging is not aregularly scheduled task.
However, when major changes are made to servers, re-imaging should be done once the servers
have been tested to be running satisfactorily.

Data archiving

The older data on Snap server (6 month or older) are moved to different locations on the Snap
server at intervals of 6 month or when deemed necessary. These locations are read-only for
regular users. Due to their static nature these files are not backed up on aregular basis. Instead,
when the files are moved into such locations, a copy of the files are zipped and burned onto
DVD/CD disks as permanent archive. The disks are kept off site. The DVD/CD disks, if properly
stored, should have alift time of at least 50 years.

A copy of the old datafilesis till to be kept on line, as long as the Snap server has enough space
for them. When the space approaches depletion, the oldest files will be purged.

The locations for the older data are secured so only system administrators can change them. All
regular users have read only permission.

4, Summary

We have hardware redundancy to protect disk failure for the most important data. Backup
schemeisthreetiered i.e. SQL/Exchange native backup, NTbackup to disks and ArcServer
backup to tapes. The disk-base backups are up to one weekday old. The tape backup is up to one
week old (off site tapes are up to two weeks old). The servers and afew sel ected workstations
areimaged for quick disaster recovery. Dataarchiving is done on aregular basisand a
permanent copy of archived datais kept off site.
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Appendix H

Control Chart Information
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Control Charting
Control charting is a useful way to determine accuracy and precision datafor specific repeated
recovery calculations (surrogates, LFBs, CCVs, etc.). It ismost useful to calculate acceptance
criteriafrom the most recent data, and allows comparison to written method requirements if they
exist.
At minimum, control charts must be made for control standards. For methods that require the
addition of surrogate compounds, control charts are also required for the surrogate recoveries.

Definitions: Let X1, Xz, X3, Xa,eveeruennenne Xn (N> 20) represent the first n time ordered
determinations for an analyte, and then define the following:

X:a\/eragezl(X1+Xz+X3+ .............. + Xn)
n

Z(Xn—X)ZF

S = Standard Deviation of the Group = [ —

Based on the average and standard deviation information of this n number of trials a control chart
can be plotted using the formulas outlined in Table 1. An example of a control chart isshownin
Figure 1 with X =99 % and S =4 %. Such plot can then be used to determineif one or a set of
trial is out of control.

Table1: Control Chart Formula.

Parameter Symbol Formula
Centerline CL X

Upper Control Limit UCL X +3S
Lower Control Limit LCL X -3S
Upper Warning Limit | UWL X +2S
Lower Warning Limit | LWL X =2S

Criteriafor an Out-of-Control Situation

A processis considered out of statistical control whenever one of the following conditionsis
demonstrated from control charting.

Any one point is outside of the control limits.

Any three consecutive points are outside the warning limits.

Any ten consecutive points are on the same side of the centerline.

Any six consecutive points are such that each deviation is greater than its predecessor.

® 2 0 T P

Any obvious cyclic pattern is seen in the points.
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Figure 1: A samplecontrol chart.
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Corrective Action
When a process is out of control as determined by control chart monitoring, an immediate
solution must be found before processing more samples. An example might be the slow
deterioration of the PID lamp, which might cause recoveriesto slowly decrease. This problem
may easily be remedied by more frequent cleaning or perhaps more frequent calibration.




HHHHHHHHHH

‘ Anatek Labs, Inc.

Appendix I

M ethod Detection Limit
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USEPA DEFINITION AND METHOD FOR MDL

From: 40 CFR (7-1-95 Edition) Part 136, Appendix B

APPENDIX B TO PART 136 — DEFINITION AND PROCEDURE FOR THE
DETERMINATION OF THE METHOD DETECTION LIMIT — REVISION 1.11

Definition

The method detection limit (MDL) is defined as the minimum concentration of a substance that
can be measured and reported with 99% confidence that the anal yte concentration is greater than
zero and is deter-mined from analysis of a sample in agiven matrix containing the analyte.

Scope and Application

This procedure is designed for applicability to awide variety of sample types ranging from
reagent (blank) water containing analyte to wastewater containing analyte. The MDL for an
analytical procedure may vary as afunction of sample type. The procedure requires a complete,
specific, and well defined analytical method. It is essential that all sample processing steps of the
analytical method be included in the determination of the method detection limit. The MDL
obtained by this procedure is used to judge the significance of a single measurement of a future
sample. The MDL procedure was designed for applicability to a broad variety of physical and
chemical methods. To accomplish this, the procedure was made device- or instrument-
independent.

Procedure

1. Make an estimate of the detection limit using one of the following:
(a) The concentration value that corresponds to an instrument signal/noise in the range of 2.5 to
5.

(b) The concentration equivalent of three times the standard deviation of replicate instrumental
measurements of the analyte in reagent water.

(c) That region of the standard curve where there is a significant change in sengitivity, i.e., a

break in the slope of the standard curve. (d) Instrumental limitations. It is recognized that the
experience of the analyst isimportant to this process. However, the analyst must include the

above considerationsin the initial estimate of the detection limit.

2. Prepare reagent (blank) water that is as free of analyte as possible. Reagent or interference free
water is defined as a water sample in which analyte and interferent concentrations are not
detected at the method detection limit of each analyte of interest. Interferences are defined as
systematic errors in the measured analytical signal of an established procedure caused by the
presence of interfering species (interferent). The interferent concentration is presupposed to be
normally distributed in representative samples of a given matrix.
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3. () If the MDL isto be determined in reagent (blank) water, prepare a laboratory standard
(analyte in reagent water) at a concentration which is at least equal to or in the same
concentration range as the estimated method detection limit. (Recommend between 1 and 5 times
the estimated method detection limit.) Proceed to Step 4.

(b) If the MDL isto be determined in another sample matrix, analyze the sasmple. If the measured
level of the analyte isin the recommended range of one to five times the estimated detection
limit, proceed to Step 4. If the measured level of analyte is less than the estimated detection limit,
add a known amount of analyte to bring the level of analyte between one and five times the
estimated detection limit. If the measured level of analyte is greater than five times the estimated
detection limit, there are two options.

(1) Obtain another sample with alower level of analyte in the same matrix if
possible.

(2) The sample may be used asis for determining the method detection limit if the
analyte level does not exceed 10 timesthe MDL of the analyte in reagent water.
The variance of the analytical method changes as the anal yte concentration
increases from the MDL, hence the MDL determined under these circumstances
may not truly reflect method variance at lower analyte concentrations.

4. (a) Take aminimum of seven aliquots of the sample to be used to cal cul ate the method
detection limit and process each through the entire anal ytical method. Make all computations
according to the defined method with final results in the method reporting units. If a blank
measurement is required to calculate the measured level of analyte, obtain a separate blank
measurement for each sample aliquot analyzed. The average blank measurement is subtracted
from the respective sample measurements.

(b) It may be economically and technically desirable to evaluate the estimated method detection
limit before proceeding with 4a. Thiswill: (1) Prevent repeating this entire procedure when the
costs of analyses are high and (2) insure that the procedure is being conducted at the correct
concentration. It is quite possible that an inflated MDL will be calculated from data obtained at
many times the real MDL even though the level of anayteis less than five times the calculated
method detection limit. To insure that the estimate of the method detection limit is a good
estimate, it is necessary to determine that alower concentration of analyte will not result in a
significantly lower method detection limit. Take two aliquots of the sample to be used to
calculate the method detection limit and process each through the entire method, including blank
measurements as described above in 4a. Evaluate these data: (1) If these measurements indicate
the sampleisin desirable range for determination of the MDL, take five additional aliquots and
proceed. Use all seven measurements for calculation of the MDL. (2) If these measurements
indicate the sampleis not in correct range, reestimate the MDL, obtain new sample asin 3 and
repeat either 4aor 4b.

5. Cdlculate the variance (S2) and standard deviation (S) of the replicate measurements, as
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follows:

[ (5]

N1 n

where: Xi; i =1ton, are the analytical resultsin the final method reporting units obtained from
the n sample aliquots and
Srefersto the sum of the X valuesfromi =1ton.

6. (2) Compute the MDL asfollows:
MDL =t(n-1, 1-alpha=0.99) (S)

where: MDL = the method detection limit

t(n-1, 1-apha=.99) = the students’ t value appropriate for a 99% confidence level and apha
standard deviation estimate with n-1 degrees of freedom. See Table.

S = standard deviation of the replicate analyses.

(b) The 95% confidence interval estimates for the MDL derived in 6a are computed according to
the following equations derived from percentiles of the chi square over degrees of freedom
distribution (X2/df).

LCL =0.64 MDL
UCL =220 MDL

where: LCL and UCL are the lower and upper 95% confidence limits respectively based on
seven aliquots.

7. Optional iterative procedure to verify the reasonableness of the estimate of the MDL and
subsequent MDL determinations.

(@) If thisistheinitia attempt to compute MDL based on the estimate of MDL formulated in
Step 1, take the MDL as calculated in Step 6, spike the matrix at this calculated MDL and
proceed through the procedure starting with Step 4.

(b) If thisisthe second or later iteration of the MDL calculation, use & from the current MDL
calculation and & from the previous MDL calculation to compute the F-ratio. The F-ratio is
calculated by substituting the larger S into the numerator S% and the other into the denominator
S?8. The computed F-ratio is then compared with the F-ratio found in the table which is 3.05 as
follows: if $2a / S8 < 3.05, then compute the pooled standard deviation by the following
eguation:
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Spooled = [ (624 = 6%8) / 12]*

if Sa/ S > 3.05, respike at the most recent calculated MDL and process the samples through
the procedure starting with Step 4. If the most recent calculated MDL does not permit qualitative
identification when samples are spiked at that level, report the MDL as a concentration between
the current and previous MDL which permits qualitative identification.

(c) Use the Spooled as calculated in 7b to compute the final MDL according to the following
equation:

MDL = 2.681 (Spooled)
where 2.681 is equal to t(12, 1-apha=.99).

(d) The 95% confidence limits for MDL derived in 7c are computed according to the following
eguations derived from percentiles of the chi squared over degrees of freedom distribution.

LCL =0.72 MDL
UCL = 1.65MDL

where LCL and UCL are the lower and upper 95% confidence limits respectively based on 14
aliquots.

TABLESOF STUDENTS t VALUES AT THE 99 PERCENT CONFIDENCE LEVEL

Number of replicates....... Degrees of freedom (n-1)........... t(n-1, .99)
T e B 3.143
B s 2.998
D e ——— B 2.896
JO e S IS 2.821
5 10 2.764
T 15 2.602
21 20, 2.528
26 s 25 2.485
Bl 30 2.457
BL e 60 2.390
00 . e 00 2.326
Reporting

The anal ytical method used must be specifically identified by number or title and the MDL for
each analyte expressed in the appropriate method reporting units. If the analytical method
permits options which affect the method detection limit, these conditions must be specified with
the MDL value. The sample matrix used to determine the MDL must also be identified with
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MDL value. Re-port the mean analyte level with the MDL and indicate if the MDL procedure
was iterated. If alaboratory standard or a sample that contained a known amount analyte was
used for this determination, also report the mean recovery. If the level of analytein the sample
was below the determined MDL or exceeds 10 times the MDL of the analyte in reagent water, do
not report avalue for the MDL. [49 FR 43430, Oct. 26, 1984; 50 FR 694, 696, Jan. 4, 1985, as
amended at 51 FR 23703, June 30, 1986]

I nterpretation of Data | ndex

Pesticide National Synthesis Project Home Page
Contact: Robert J. Gilliom, rgilliom@usgs.gov

Maintained: Tamara Shelton, tshelton@usgs.gov

URL: http://ca.water.usgs.gov/pnsp/rep/interpret/.html

Last Modified: Thu Feb 17 2000



http://ca.water.usgs.gov/pnsp/rep/interpret/
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Handout 08B

ENERGY LABORATORIES, INC.

BILLINGS, MONTANA



Handout 08B

Quiality Assurance Program

Energy Laboratories, Inc.

Billings, Montana

ENERGY LABORATORIES-BILLINGS, MT

QUALITY ASSURANCE PROGRAM

FOR ALL FACILITIES LOCATED IN BILLINGS, MONTANA

Revision 2004.03

Energy Laboratories, Inc.

1120 South 27" Street
PO Box 30916
Billings, Montana 59107

Toll Free: (800) 735-4489
Local: (406) 252-6325
Fax: (406) 252-6069

E-Mail: eli@energylab.com

President:

Wllh%rown

Presxdent/Laboratory Director:

Jo M Standish

Corporate Quality Assurance Ofﬁcer
Cornelius A. Valkenburg Ph.D.

W ACED
0 L
nel AC:

ﬂ/“///b/()v/

Date:

04/ sy

Date:

0;’/ /f/ﬁ/

Didte:

ENERGY,

LABORATORIES
QA_Manual 2004.03



Handout 08B

Quiality Assurance Program

Energy Laboratories, Inc. Billings, Montana
TABLE OF CONTENTS

QUALITY ASSURANCE PROGRAM - SIGNATURE PAGE .......ccccoiiiiiniiieecee e I
TABLE OF CONTENTS ..ottt sttt ne st nne e ens I
INTRODUGCTION ...ttt sttt e s eseetessestestebeeeseeseesaeseasessessenteseeneeneenens 1
CHAPTER 1 - QUALITY CONTROL PROGRAM. .....oouiiiiiiiiiist st 3
ODJECTIVE ..ttt bbbt bbbt bbb bbbt b bbb n e n e 3
0100 LS OSSPSR 3
Demonstration of Laboratory Capability..........cccccviiviiiiiiii e 3
Demonstration of Analyst's Ability to Generate Data............ccovvvririierenieieeesee e 4
_of Acceptable Accuracy and PreCiSION..........cocvoieiiiieie s 4
Analysis of Quality CONtrol SAMPIES ......ccveiiiiiie e e 4
Maintenance of Performance RECOMS......civeviiiiieieiieie sttt ees 5
Method Quality Control SPECITICATIONS ...........eoveieiiiiiiesee s 5
CHAPTER 2 — QUALITY ASSESSMENT PROGRAM .......cocoiiiiiiiiininenieieie s 6
PUMPOSE ..o NN .. .............euceesneesneennesaeesaneenne s e anrnesaessnessaneasns 6
Performance Evaluation (PE) SAMPIES..........cccoiiiiiiiiiiiieiceese e 6
Quality Control Check SAMPIES .......cviiiiieecece e e 7
QUATEY CONIOL AUGIES .....ecveeieieie ettt b 7
CHAPTER 3 — LABORATORY FACILITIES ..ottt 8
CHAPTER 4 - PERSONNEL REQUIREMENTS AND LABORATORY ORGANIZATION.... 9
Personnel REGUITEMENTS ......ciiiiiiiieiie ettt st ste s e e te e sbe e saeesnaesneesnte e teenteesteesseesneeaneeaneee e 9
1o To T 1 0] Y T =11 o OSSR 9
QuAlitY ASSUIANCE OFFICET ...ttt ettt 9
LaDOTAONY SUPEIVISOT .....oitiitiiieitetestete ettt sttt b b ettt nb e n e n e 9
Analystopme. ... .0 B W 9
Laboratory OFQaniZALION ..........cc.eveiiiriiiiie ettt bbbttt 9
CHAPTER 5 — SAMPLING PROCEDURES .......cccoiiiie it 10
CHAPTER 6 — SAMPLE HANDLING .....ooiiiiiiiiiei et 12
ST 0] 0] LN =] o SRS 12
(08P o) L O 3 (0T | SRR 12
SAMPIE TTACKING. ...ttt bbbttt r e 12
SAMPIE DISPOSAL ...ttt ettt ettt aenre e nreenes 13
SUBCONLIACTING POLICY ..c.uviiiie et ee e sre e sre e e e sneeens 13
CHAPTER 7 — INSTRUMENT OPERATION AND CALIBRATION......ccceieieeiieerenesie e 14

N 21

QA_Manual 2004.03



Handout 08B

Quiality Assurance Program

Energy Laboratories, Inc. Billings, Montana
CHAPTER 8 - RECORDS AND REPORTING ..ottt 16
Laboratory NOtEDOOKS ......cc.oiieieiiieee ettt sne e 16
o0 0 RO RUR NP PSURRPRN 16
Data REAUCTION ...t bbbttt b b 17
A LT = LA o o SRS 17
L CE] 010 (1o SRS 18
CHAPTER 9 - GENERAL LABORATORY PRACTICES ......cooiiiiiieiieeieeeesee e 19
Chemicals aNd REAGENTS........ccvi ittt ettt e st e e saesaeaeeseeenes 19
T e L 0 (5] £ =] T SR 19
GlasSWare PreParatiOn ..........cccveiueiieieie sttt te ettt e et sb e te e besae et e besneesneanes 19
LabOratory PUME WELET ........cc.eiiiieee ettt r e sne e e e e 20
[T o1 [} Y=L TN I = Ul Lo TSRS 20
Standard Operating PrOCEAUIES ........cveiiiieie et ettt sre e 21
Client CoNTIOENTIALITY ........oveieieic e 21
CHAPTER 10 - QUALITY CONTROL MONITORING ......ccooviiiiniiniinienieniesee s 22
ROULINE MONITOTING ...ttt ettt 22
INSEPUMENTS/IMEBTNOUS ... ettt st ee e e ee e 22
CHAPTER 11 — CORRECTIVE ACTION.......ccctitiiiiiieieiiise sttt 24
Procedure for Dealing With COMPIAINES ........ccoiiiiiiiiiii e 24
Penalty for Improper, Unethical or Hlegal ACtiONS .........c.cocoviiiiiiiiccccc e, 25
CHAPTER 12 - MAJOR EQUIPMENT AND METHODS.......cccoiiiiiiiieieeeee e 26
CHAPTER 13 - PREVENTIVE MAINTENANCE........ccoitiiiaieinise st 27
CHAPTER 14 - REFERENCESSEEERRIN,................ IR 0 ... 28
CHAPTER 15 - GLOSSARY OF TERMS ......ociiiiiiiieirieieise st 29
APPENDIX A

Laboratory Certifications
Montana State Drinking Water Certificate
NELAP Accreditation Certificate
NELAP Accredited Analyte List
Radon Testing Certificate
Recent EPA WS and WP Study Results
Recent NELAP Study Results

APPENDIX B
Quality Systems Controlled Documents

APPENDIX C
Quality Assurance / Quality Control Specifications

WM ACEQ,
T,

N 21
g ne C E 11 LABORATORIES

QA_Manual 2004.03



Handout 08B

Quiality Assurance Program
Energy Laboratories, Inc.

APPENDIX D
Organizational Charts
Corporate Organizational Chart
ELI-Billings Organization Chart

APPENDIX E
Curricula Vitae of Key Laboratory Personnel

Billings, Montana

QA_Manual 2004.03



Handout 08B

Quality Assurance Program
Energy Laboratories, Inc. Billings, Montana

INTRODUCTION

Energy Laboratories, Inc. provides chemical, industrial hygiene, and environmental analytical services to private
industry, agricultural industry, engineering consultants, government agencies, and private individuals. Analytical
services include: analysis of waters and soils for inorganic and organic constituents, aquatic toxicity testing,
hazardous waste analysis, radiochemistry, industrial hygiene, microbiology, soils and water physical parameters,
and petroleum analysis. Founded in 1952, Energy Laboratories currently incorporates six separate testing
laboratories. The main headquarters are located in Billings, MT, with branch laboratories located in Casper, WY,
Gillette, WY, College Station, TX, Rapid City, SD, and Helena, MT.

Figure 1
LLaboratory Organization

Billings, Montana
William Brown - President
John Standish - Vice President
Dr. Cornelius A. Valkenburg - Corporate Quality Assurance Officer
I
[ | [ | |
Casper, Wyoming College Station, TX Gillette, WY Helena, MT Rapid City, SD
Roger Garling Gary Pudge Terry Friedland Deborah Grimm LJ Hansen

The Quality Control Program establishes acceptable performance criteria for all routine analytical procedures
being performed by laboratory personnel. The Quality Control Assessment program provides a formal system
for evaluating the quality of data being generated and reported. The ELI Chemical Hygiene Plan insures the
safety of all laboratory personnel and monitors the safety of all laboratory operations. These, in addition to the
experience and expertise of our analysts, provide a comprehensive Quality Assurance Program. Energy
Laboratories, Inc., in Billings, Montana, is certified under the Safe Drinking Water Act by Region VIII EPA for
Wyoming, and the States of Montana, Idaho, Colorado, North Dakota, and South Dakota. ELI-Billings also
holds accreditation for Clean Water Act, Safe Drinking Water Act and RCRA parameters through the National
Environmental Laboratory Accreditation Program (NELAP), which is supported by the EPA. To perform Radon
testing, EL1 is certified under the National Radon Proficiency Program administered by the National
Environmental Health Association. Branch Laboratories of ELI are certified in their own state and in
neighboring states. Details on certification parameters for all laboratories are given in our Qualifications Manual.

S & ENERGY
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The ELI Quality Assurance Program Manual, the ELI Qualifications Manual, and the ELI Analytical Services
Catalog together are used to outline the ELI Quality Assurance/Quality Control Program. This Quality
Assurance Manual is appropriate to all departments of the Energy Laboratories-Billings. The procedures
discussed or referenced in this manual describe our day-to-day laboratory practices and adhere to USEPA Safe
Drinking Water Act and NELAP requirements and Good Laboratory Practices (GLPs). Information on ELI-
Billings accreditations and certifications can be found in Appendix A of this plan. Where possible, ELI uses
EPA, AOAC, ASTM, APHA, NIOSH, OSHA, or published analytical methods and follows the procedures with
strict adherence to described protocol and recommended QA/QC parameters. Actual method operating
procedures are described in the Standard Operating Procedures Manual, and are available for review at the
laboratory. Vital parts of our Quality Assurance Program, quality control and quality assessment, are outlined in
Chapters One and Two of this manual.

To generate data that will meet project specific requirements, it is necessary to define the type of decisions that
will be made and identify the intended use of the data. Data Quality Objectives (DQOs) are an integrated set of
specifications that define data quality requirements and the intended use of the data. Project specific DQOs must
be established for both field and lab operations. Through the DQO process, appropriate reporting limits,
extraction/digestion methods, clean-up methods, analyses methods, target analytes, method quality control
samples, sample security requirements, quality control acceptance ranges, corrective action procedures, and
reporting formats and reporting levels can be specified. Professional laboratory project managers are available to
assist clients in specifying appropriate laboratory analyses and reporting procedures necessary to meet project
requirements. Written Standard Operating Procedures referenced within this manual can be reviewed at our
office upon request.

Certain types of analysis requests may not be suitable to standardized analytical methods. These custom requests
are handled individually with laboratory management and staff scientists. Project specific methods and reporting
packages are available upon request. Attention to documentation of the analytical procedure and use of suitable
QC parameters is maintained according to good scientific discipline and Good Laboratory Practice guidelines.

This Quality Manual and related quality documentation meet requirements of the National Environmental
Laboratory Accreditation Program (NELAP) and American Association of Laboratory Accreditation (A2LA)
standards.

‘nelic:
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CHAPTER 1 - QUALITY CONTROL PROGRAM

Objective

It is the policy of the management of Energy Laboratories, Inc. to produce laboratory data that is scientifically
valid, meets method specifications, satisfies regulatory requirements, and accomplishes the data quality objectives
of the client and project. Those method, regulatory, and client requirements are incorporated into our Quality
Assurance Program. We will apply appropriate corporate resources to set objectives, provide training opportunities,
and monitor the quality performance of our staff. We will also provide facilities and equipment adequate and
appropriate to those objectives.

Purpose

The purpose of the Quality Assurance Program is to ensure that the analytical services provided by Energy
Laboratories are of the highest quality, and each analytical result produced meets or exceeds a client’s requirements
and expectations. The quality systems in the program consist of the policies and procedures, and all referenced
documents, described in this Quality Assurance Manual. The Quality Control Program also functions to maintain
the laboratory's compliance with accreditations through USEPA, State Agencies, and NELAP. All employees are
expected to implement and follow the policies contained within the Quality Assurance Program Manual. Internal
documents, controlled and associated with the Quality Assurance Program are listed in Appendix B.

The Quality Control program insures that results of analyses are within established accuracy and precision limits
required by the referenced method or Standard Operating Procedure (SOP). The Quality Control Program requires
that the following points be met for each applicable analytical method:

Demonstration of Laboratory Capability

Performance of any analytical method requires that the proper equipment and instrumentation are available. A
list of major equipment is listed in Chapter 12. The procedure for operation of an analytical instrument is
described in the equipment manufacturers operating manual, and may also be supplemented with a specific
Standard Operating Procedure (SOP) for the instrument and/or the method.

Each SOP covers operation of the instrument including the sequence of operations involved in instrument start-
up, calibrating, analyzing, and shutting down. SOPs include recommended preventative maintenance, and/or a
list of parameters used to identify other types of maintenance. The SOP also outlines any special safety
precautions for operation of the instrument.

SOPs of well detailed EPA, ASTM, NIOSH, APHA, OSHA, or published procedures include, as appropriate, a
list of any method specific items or variances, a list of QC parameters and their recommended performance
ranges, recommended or example analytical sequences, specific or unique safety information, method references,
and a signed signature page. Details and format of method SOPs follow NELAP requirements. Detailed SOPs
are prepared for those procedures that do not have published methods.

Detailed information as to what information is required in method SOPs can be found in the ELI SOP 10-001-01.
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Demonstration of Analyst's Ability to Generate Data
of Acceptable Accuracy and Precision

ELI demonstrates that laboratory staff are qualified and capable of performing the method. Analysts are assigned
duties based on their skills and experience. Training records are maintained for all analysts. Curricula vitae of
supervisory and senior analysts are described in Appendix E.

It is the responsibility of the analyst to become thoroughly familiar with the methodology and instrument
operation before performing the analysis. It is the responsibility of the person providing training to monitor all
laboratory results generated for a reasonable time. The amount of time necessary may vary depending on the
method and the experience of the analyst. As a minimum, the analyst's performance is to be monitored until the
analyst demonstrates the ability to generate results of acceptable accuracy and precision according to the method.

All analysts are required to demonstrate and maintain a record of proof of competency by routinely analyzing
quality control samples appropriate to the analytical procedures they perform. Competency in analyzing these
control samples is documented in analysts’ training files per NELAP requirements (for more information, see
SOP 10-005 on Personnel Training). For those analyses where external performance evaluation samples are not
routinely analyzed, competency is documented by including the results of routine analyses of internal method
quality control samples and/or a verifying statement of procedural review by a supervisor.

Analysis of Quality Control Samples

Each analytical method is subjected to quality control monitoring. The purpose is to demonstrate that results
generated meet acceptable accuracy and precision criteria for the method. Quality control requirements are
outlined in the methods and ELI at a minimum follows the guidelines specified in the methods used. Additional
QC requirements are also added as appropriate. Statistical method performance is periodically evaluated against
method requirements using control charts.

Quality control monitoring to measure accuracy for each method generally requires that five to ten percent of all
samples analyzed be fortified (spiked) with a known concentration of target analytes tested by the method.
Percent recovery is calculated. This provides a means for monitoring method accuracy and evaluating sample
matrix effects. Where appropriate, surrogates are included in the method to monitor method performance on
each individual sample. Blank spike samples replace matrix spike samples for certain methods, or when there is
insufficient sample for a matrix spike analyses. Historical routine batch QC sample performance can be used to
estimate the precision and accuracy of the method.

Quality control monitoring to measure precision for each method requires replicate samples be prepared and
analyzed when possible. Actual requirements are outlined in the specific SOP. When replicate samples or matrix
spike duplicates are analyzed, relative percent difference is calculated and used to monitor precision of the
method. In instances where there are no specific method requirements, it is the policy of this laboratory to
analyze five to ten percent of all samples in duplicate. Duplicate test results must be within the control limits
established for each analysis type. Acceptance limits generally follow specifications listed in the method. Matrix
spike duplicates replace sample duplicates for most methods.

When not defined in the method and as appropriate, method blanks and instrument blanks are analyzed one in
every 20 samples at a minimum. Method blanks are used to verify that contamination from laboratory reagents
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and glassware is not present. The method blank must be less than the reporting limit, or 10 times less than the
amount in the sample, for the analytical parameter being tested.

When not defined in the method, and as appropriate, method spikes (blank spikes) are analyzed one in every 20
samples at a minimum.

Calibration standards are analyzed and calibration curves developed for all applicable methods. For additional
information on instrument calibration see Chapter 7 of this QA manual.

The initial calibration is continuously monitored by analyzing a continuing calibration standard every 10 to 20
samples, or within a specified time frequency, and at the end of each new set of samples, depending on the
method and instrumentation. Results must be within an established range as described by the method SOP. As
appropriate, initial calibrations are verified against a standard from a second source.

Performance evaluation samples and further quality control check samples may be required for various methods.
Refer to Chapter Two of this QA manual for further details.

Maintenance of Performance Records

All quality control monitoring is recorded and documented. Quality control data is recorded in laboratory
notebooks, electronic summary files, and/or analyses sheets. QC data can also be maintained in quality control
forms, graphs, or charts. QC data management and control chart generation, maintenance, and usage are
described in ELI SOP 20-004. It is the responsibility of the analyst to see that all results are recorded in a timely
manner.

All quality control data is filed and available for inspection and assessment by analysts, supervisors,
management, and quality control personnel.

Method Quality Control Specifications

Summary of Quality Assurance/Quality Control specifications for a selected subset of procedures offered by ELI
are outlined in Appendix C. These tables are recommended for our clients to use in the preparation of Quality
Assurance Project Plans (QAPPs). Exact details of method QC can be found in the method SOPs.

‘nelic:
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CHAPTER 2 - QUALITY ASSESSMENT PROGRAM

Purpose

The function of the Quality Assessment Program is to provide formal evaluation of the quality of data being
generated and reported by the laboratory. External and internal quality control measures are used in this
assessment. These measures include performance evaluation samples, laboratory quality control check samples,
and routine internal and external audits on methodology and documentation procedures.

Performance Evaluation (PE) Samples

PE samples are supplied by an outside entity and contain known amounts of constituents. The laboratory does
not have access to known values of the samples. Only the PE provider has knowledge of constituent levels prior
to the formal publishing of the test results.

These samples are received on a routine basis, with results sent to the providing entity for evaluation. Acceptable
results are those which fall within a defined range as determined by the supplier. These study results are
available for review upon request.

Performance Evaluation (PE) Samples for USEPA, NELAP and various State certifications are Water Pollution
Study Samples (WP), Water Supply Study samples (WS) and NELAP PE samples provided by either Resource
Technology Corporation (RTC) and/or Environmental Resource Associates (ERA), vendors accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP). Routine participation in NELAP, WS and WP
PE sample studies is used to maintain certifications for Drinking Water, NPDES permit monitoring analyses, and
projects requiring NELAP certification. These types of external PE samples are received on a semi-annual basis,
with results sent to the reference supplier for evaluation. Acceptable results are those which fall within a defined
range as determined by the vendor/EPA/NELAP based on multi-laboratory study results. Results are sent by the
provider to USEPA and other certifying agencies as requested by ELI-Billings. Note that our performance is
substantially above the national average. Current study results are included in Appendix A. A current copy of
the certificate to perform drinking water analyses in the State of Montana and the NELAP certificate is also
included in Appendix A. The Montana certification includes a list of parameters for which drinking water
certification has been granted. Reciprocal certifications to perform drinking water analysis in Wyoming, North
Dakota, South Dakota, and Idaho, are based on the Montana certification. The NELAP certificate and list of
parameters includes RECRA methods and methods associated with the Clean Water Act (NPDES permits).

Performance evaluation samples for Radon Proficiency testing certification are from the National Environmental
Health Association (NEHA), an EPA approved commercial Radon testing certification association. Our own
radon sampling canisters are submitted to NEHA for known levels of radon exposure. Acceptable results are
those which fall within a defined ranged based on multi-laboratory study results.

Blind Quality Control Check Samples are samples submitted as regular lab samples and are processed through
the system in the same manner as any other sample. The analysts do not know the true value when performing
the analyses. Method performance reports are returned to the analysts and maintained in method performance
files. Clients occasionally submit these types of samples for their QAPP.

Laboratory Inter-comparison Samples are samples containing known/unknown quantities of analytes that are split
and analyzed by more than one laboratory. These samples are routinely analyzed and results are kept on file.

\‘__{.n 1:('1-;_9;.
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Quality Control Check Samples

Quality Control Check Samples - Are performance evaluation samples used for routine method performance
monitoring. As appropriate, analytical procedures include the analysis of a quality control sample with every
sample batch analyzed. The materials are obtained from a commercial source when available, or they may be
prepared in-house. Acceptable results are within a defined range based on certified ranges, or, against
statistically determined control limits. Routinely used methods not subjected to PE sample monitoring are
evaluated with Quality Control Check Samples as appropriate.

QC samples are processed through the system in the same manner as any other sample, except the analyst is
aware of the source, concentration, and acceptance ranges of target analytes and calculates analyte recoveries to
evaluate method performance in real time.

Quality Control Audits

Quality Control Audits are internal and external laboratory analyses inspections designed to monitor adherence to
quality control requirements. The audit checks general laboratory operations, overall Quality Systems, adherence
to QA program requirements, sample tracking procedures, sample holding times, storage requirements, adherence
to procedures during analysis, calculations, completion of required quality control samples within the group
surrounding the sample, and proper record-keeping.

Internal quality control audits are conducted periodically by the quality control director of the laboratory (see
SOP 30-001 Internal Quality Assurance Audits). ELI conducts internal inspections on a regular basis to monitor
adherence to quality control requirements. Results of formal audits are given to management with possible
recommendations for corrective action in the event any discrepancies are found. As necessary, a follow-up
review is conducted to determine that identified problems have been addressed. Annually, the overall Quality
Systems of the laboratory are reviewed and a summary report is prepared. Laboratory management is involved
with the annual review of laboratory Quality Systems.

External Quality Control Audits by qualified outside auditors are welcomed by ELI for outside review and
comment on the overall QA program. To maintain certifications, accrediting authorities from the State of
Montana, USEPA, and NELAP conduct periodic comprehensive external audits. External audits by private
clients to meet Quality Assurance Project Plans (QAPPs), as applicable to environmental remediation projects, or
for major industries, are also conducted on a continuing periodic basis.
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CHAPTER 3 - LABORATORY FACILITIES

Laboratory space includes adequate benchtop and floor space to accommodate periods of peak workloads.
Working space includes sufficient benchtop area for processing samples; storage space for reagents, chemicals,
glassware, bench and portable equipment items; floor space for stationary equipment; and adequate associated
area for cleaning glassware. The laboratory contains at least 15 linear feet of usable bench space per analyst, and
at least 150 to 200 square feet per person. Laboratory departments are organized and facilities designed for
specific laboratory operations in order to protect the safety of analysts and to minimize potential sources of
contamination between and within department areas (for more information see SOP 10-002, Facility Description,
Access, and Security).

The laboratory is appropriately ventilated and illuminated, relatively free of dust and drafts, and is not subject to
excessive temperature changes. As required, laboratory areas are temperature and humidity controlled. A light
intensity of 100-foot candles is present at all working surfaces. Ample cabinets, drawers and shelves are
available for storage and protection of glassware. Exhaust and particulate filtering hoods are available as needed
for use during preparation, extraction, and analysis of samples. Air quality monitoring is conducted routinely to
ensure a safe working environment.

To maintain security, all non-ELI laboratory personnel and visitors must sign an ELI guest book and be escorted
by a staff member of ELI when present in laboratory working areas. A secure sample log in area restricts the
access of unauthorized personnel to other parts of the laboratory.

The laboratory has provisions for the disposal of chemical wastes and microbiological wastes. These provisions
are described in Standard Operating Procedures and outlined in the Chemical Hygiene Plan along with other
safety and health guidelines.
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CHAPTER 4 - PERSONNEL REQUIREMENTS AND LABORATORY
ORGANIZATION

Personnel Requirements

Laboratory Director
The Laboratory Director is required to have education equivalent to a Bachelor of Science degree in Chemistry or
a related science. Five years of relevant laboratory experience is required.

Quality Assurance Officer
The Quality Assurance Officer is required to have a bachelors degree in Chemistry or a related science. Five
years of relevant laboratory experience is required.

Laboratory Supervisor
A Laboratory Supervisor is required to have education equivalent to a Bachelor of Science degree in Chemistry
or related science, Two years of relevant laboratory experience is required.

Analysts
Analysts are required to have education equivalent to a Bachelor of Science degree in Chemistry or related
science, or a High School diploma and 3 years experience as an analyst in training. A minimum of 6 months of
on-the-job training, under direct supervision of qualified analyst in the measurements being considered for
certification is also required. After 6 months, and on a continuing basis thereafter, the analyst must demonstrate
acceptable skills through the successful participation in the analysis of applicable performance evaluation and
quality control samples.

Laboratory experience can be substituted for academic requirements. For more information, see SOP 10-004,
Roles and Responsibilities.

Laboratory Organization

Corporate organization of the six ELI laboratories located in Montana (2), Wyoming (2), Texas, and South
Dakota is shown in the Corporate Organizational Chart given in Appendix D. The Billings laboratory is the
center for all corporate functions. Each laboratory is managed and operated individually under the supervision of
a Laboratory director. Branch laboratory corporate responsibilities are only towards fiscal and general operating
policies and goals. Quality Assurance Manuals are prepared individually for each branch and follow the QA/QC
program outlined in the ELI-Billings QA manual.

The ELI-Billings Organizational Chart is also included in Appendix D with Curricula vitae of key ELI-Billings
laboratory personnel maintained in Appendix E of this manual. Within the Qualifications Manual, detailed
personnel summaries are given for all managers and supervisors of ELI, Inc. A Personnel Summary for all ELI
employees listing title, academic background, and years of relevant experience is also maintained in the
Qualifications Manual. Job descriptions can be found in the Roles and Responsibilities ELI SOP #10-004.
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CHAPTER 5 - SAMPLING PROCEDURES

Most of the samples processed in this laboratory are collected by private individuals or companies who are
responsible for using proper collection procedures. Members of the staff are acquainted with proper sample
collection and handling procedures and will advise those who need help in this area. Instructions and forms for
initiating Chain-of-Custody are available from ELI. Laboratory procedures for logging in samples for analyses
and maintaining Chain-of-Custody are described in ELI SOP 20-001.

When the laboratory has been assigned the responsibility of sample collection, there is strict adherence to correct
sampling protocols, initiation of Chain-of-Custody, sampling documentation, complete sample identification, and
prompt transfer of sample(s) to the laboratory.

This laboratory will provide proper sample containers and preservatives as specified for the procedure. Certified
sample bottles are available upon request. Sample containers, preservatives, coolers for shipping, ice packs for
maintaining refrigeration temperature, travel blanks for monitoring contamination during shipping, temperature
blanks for accurately monitoring sample receiving temperatures, Chain-of-Custody forms, Chain-of-Custody
Seals, and sample bottle labels are provided upon request. Instructions for sampling, sample labeling, sample
preservation, and sample packaging/shipping are also provided upon request. Sample container type, sample
volume, preservation requirements, and maximum holding times, are detailed for each analyte in the ELI
Analytical Services Catalog. For metals analysis, polyethylene plastic with a polypropylene cap liner is
preferred. Glass containers with Teflon-lined caps are required for organic analysis. The client is immediately
notified (if possible) upon sample receipt if samples are received in unacceptable containers, or if samples have
not been properly preserved. Samples not collected properly are rejected for any certifiable analysis and re-
sampling is recommended. The laboratory will preserve samples at the time of sample login if samples are
unpreserved and preservation is required by the methodology. Agqueous samples for volatile analyses are
checked for preservation at the time of analyses. Samples for microbiological analysis are collected in pre-
sterilized 120 mL plastic bottles containing sodium thiosulfate.

Sample preservation needs to be performed immediately upon sample collection. For composite samples, each
aliquot is preserved at collection. When use of an automated sampler makes it impossible to preserve each

aliquot, samples are preserved by maintaining at 4° C until compositing and sample splitting is completed.

The laboratory initiates a sample condition report at the time of sample receipt. The sample condition report
evaluates Chain-of-Custody procedures, sample preservation status, carrier used for sample shipment, cooler
temperature, and provides general comments concerning sample condition. The sample condition report is
provided with the sample analyses results data package. For more information, see ELI SOP 20-001, Sample
Receipt, Login, and Labeling.

When any sample is shipped by common carrier or sent through the United States Mail, it must comply with the
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). The person offering such
material for transportation is responsible for ensuring such compliance. For the preservation requirements as
described in the ELI Services Catalog, the Office of Hazardous Materials, Material Transportation Bureau,
Department of Transportation has determined the Federal Hazardous Materials Regulations do not apply to the
following:

A) Hydrochloric Acid - (HCI) in water solutions of 0.04% by weight or less (pH of 1.96 or greater).
B) Nitric Acid - (HNOs) in water solutions of 0.15% by weight or less (pH of 1.62 or greater).

C) Sulfuric Acid - (H,SO,) in water solutions of 0.35% by weight or less (pH of 1.15 or greater).

D) Sodium Hydroxide - (NaOH) in water solutions of 0.080% by weight or less (pH of 12.30 or less).
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It is required that all samples be analyzed within the prescribed holding times. Holding times are the maximum
times allowed between sampling and analysis for results to still be considered valid. Samples should be delivered
to the laboratory as soon as possible following collection to assure that holding times can be met. Samples are
analyzed as soon as possible after sample receipt. When maximum holding times cannot be met, resampling is
requested. Samples may be held for longer periods only if the permittee, or monitoring laboratory has data on
file to show that the specific types of samples under study are stable for the longer time or if a variance is
allowed. Some samples may not be stable for the maximum time period as given in the ELI Analytical Services
Catalog. A permittee or monitoring laboratory is obligated to hold the sample for a shorter time if knowledge
exists to show this is necessary to maintain sample stability.
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CHAPTER 6 - SAMPLE HANDLING

Sample Receipt

All samples arriving at the laboratory are recorded in the sample receipt log and each container is given a unique
laboratory sample number.

Samples requiring preservation are checked to determine if the client performed preservation. If requested, ELI
staff will preserve or filter samples as appropriate. Samples which degrade quickly, or cannot be opened (such as
aqueous samples for volatiles), are not preserved at the time of sample login. If samples are improperly
preserved, or the maximum holding times are exceeded upon arrival at the laboratory, the collector is notified and
resampling is requested.

Chain-of-Custody forms are checked for pertinent information. If necessary information has been omitted, the
collector is notified, if possible, and the missing information is requested.

Samples are stored in accordance with method specifications in designated laboratory areas.

During sample login, all sample information such as sample description, client name and address, analyses
requested, special requirements, etc. are entered into the computer database of the Laboratory Information
Management System (LIMS). Requested analyses parameters and special requirements are communicated to the
analysts via their LIMS work lists. Project specific requirements are maintained in the LIMS for any samples
received from a special project. This process ensures that individual requirements are maintained.

For more information, see SOP 20-001, Sample Receipt, Login, and Labeling.

Chain-of-Custody

Evidence level internal Chain-of-Custody procedures are available on a project specific basis. For these
procedures, internal COC sample custody is maintained down to the individual analyst level. When transferring
the possession of the samples, the transferee must sign and record the date and time on the Chain-of-Custody
record. Every person who takes custody must fill in the appropriate section of the Chain-of-Custody record.
When received by ELI, sample identification information on the sample containers is compared to the custody
report form. The sample is inspected and information regarding the condition of the sample and seal (if used) is
recorded on a report form, the method of shipping is also documented on the report form. A copy of the report
form is kept with the sample data file and a copy is sent to the client with the analysis report. Internal Chain-of-
Custody forms are used to document the progress of the sample through the laboratory. For more information,
see SOP 30-005, Chain-of-Custody Samples.

ELI's routine COC policy is maintained at the laboratory level through our laboratory access and security
policies. See ELI SOP 10-002, Facility Description, Access, and Security.

Sample Tracking
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Samples are tracked through the analytical process by the LIMS. When all analyses are completed and approved
by supervisory review, the data package is sent to the reporting department for final report generation. The
completed report is sent to data validation and finally to invoicing at which point the report is mailed to the client.
Generation of the invoice automatically changes the status of the samples in the LIMS to "Done” and removes
them from the status report printed by the LIMS. Completed reports are reviewed by the Data Validators and
sent to clients. See SOP 20-002, Document Production, Control, and Archiving.

Sample Disposal

It is preferred that excess hazardous sample material be returned to the originator (client) for disposal by the
originator. When this is not possible or reasonable, ELI will dispose of excess hazardous sample materials with
hazardous waste generated in the laboratory. The disposal of all laboratory wastes will be performed in accordance
with all local, state, and federal regulations which apply to such activities. For specific information concerning a
given waste, consult the appropriate SOP.

Subcontracting Policy

The ELI Billings laboratory utilizes the expanded branch laboratory capability and expertise to provide
comprehensive analytical services. This occurs when the Billings laboratory is requested to perform an analysis
they are not capable of doing, during the peak season when we experience sample overload, and when equipment
is out of service. Upon completion of the analyses, the branch laboratories report the sample results and their
quality assurance package to a Project Officer. The results are reviewed before being reported to our clients.

Other branch laboratories are certified to perform drinking water analyses in their state and in neighboring states.
Samples are forwarded to our branch laboratories only if the laboratory is certified in the state from which the
sample originated. The branch laboratories QA Program is consistent with the Billings QA Program and is
monitored through internal laboratory audits. The following methods are routinely analyzed by branch
laboratories to support ELI-Billings analytical services:

Total Organic Halogens (TOX) by SW-846 9020
Low level EDB and DBCP by EPA 504
Organohalide Pesticides and PCBs by EPA 505
Carbamates by EPA 531.1

Glyphosate by EPA 547

Diquat by EPA 549.1

Low level Total Organic Carbon (TOC)

Oil & Grease by SW-846 1664

All Radiochemistry except Radon

In the event that ELI is dependent on the service of an outside laboratory for analyses not available through our
facility or our branch laboratories, the client will be notified in advance that their samples are being
subcontracted to an outside laboratory. The outside laboratory reports the results to ELI and this becomes part of
the final report. All final reports indicate where the analyses were performed.
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CHAPTER 7 - INSTRUMENT OPERATION AND CALIBRATION

Laboratory instruments and equipment are operated and calibrated according to the manufacturer's instructions,
and according to the requirements of the method being used. Exact calibration procedures are outlined in the
appropriate SOP. For most instruments, a calibration curve composed of three to five standards covering the
concentration range of the samples is prepared. Unless otherwise specified in the method, at least one of the
standards is at or below the practical quantitation limit (PQL) of the method. Routine PQLs for each method are
given in the ELI Analytical Services Catalog. Calibration standards are routinely compared against second
source calibration standards to verify accuracy. The reference standard results must fall within an established
range, as described by the SOP, to be accepted. Whenever possible, the laboratory uses calibration standards
prepared from certified stock standards. Initial instrument calibration curves are verified and routinely monitored
by running a continuing calibration standard every 10 to 20 samples, and at the end of every analytical sequence,
depending on the analysis method and instrumentation. High-level samples, which produce an analytical
response outside the calibrated range of the instrument, are diluted and reanalyzed such that a response within the
calibrated range is obtained.

System cleanliness is verified through the analysis of reagent/instrument blanks prior to analysis, between highly
contaminated samples, and at regular intervals during the analysis. Samples are only quantitated within the limits
of the response of the standards.

Use of measuring equipment and reagents; glassware, water, chemical reagents, and industrial gases, conform to
Good Laboratory Practice guidelines. Good Laboratory Practices (GLPs) are laboratory guidelines which were
established by the Food and Drug Administration and published in the Federal Register (21 CFR, part 58) in the
mid-1980's. The GLP guidelines were adopted by the Environmental Protection Agency. SOPs are developed in
accordance with GLP and NELAC guidelines. Laboratory volumetric glassware conforms to National Institute
of Standards and Technology (NIST) Class A standards. All mechanical pipetors are calibrated monthly.
Laboratory balances are annually serviced and calibrated by certified technicians. Routine calibration checks of
all balances are performed using NIST traceable Class S weights. Laboratory thermometers are annually
calibrated against a NIST traceable thermometer, and routinely checked for accuracy. Laboratory drying ovens,
incubators, freezers, refrigerators, and water bath temperatures are recorded each working day, or at frequencies
as described in the specific SOP. Laboratory pure water is generated by commercial water purification systems
and is monitored and documented each working day according to resistivity meter readings. The routine analyses
of laboratory blanks is used to verify laboratory water quality and the suitability of sampling containers.
Chemical reagents and gases exceed purity requirements for their intended uses. Laboratory stock and working
standards are derived from commercially available primary standards whenever possible. Standards preparation
notebooks document the source, purity, content, concentration, preparation date, and analyst. All calibrations
standards are documented in the analytical sequence such that they are uniquely identifiable and traceable to
stock standards and their source.

Standard Operating Procedures (SOPs) detail the sequence of operations involved in instrument start-up,
calibration, analyzing, shutting down, and routine maintenance. Suggestions for corrective action are included
with the SOPs and parameters are identified which dictate certain types of maintenance. Instrument and method
detection limits are performed at the method required frequency or whenever there is a significant change in
instrumentation. Detection limits are determined according to EPA guidelines found in 40 CFR, part 136,
appendix B. Acceptable instrument response/performance criteria are based upon the manufacturer's or the
analytical method specifications. SOPs exist for all major pieces of analytical equipment/methods. Instrument
maintenance logbooks are used to document instrument maintenance and repairs.
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All instrumental run sequences are documented. Laboratory analysts record and document all instrumental runs
in Laboratory Instrument Logbooks or computer files. Instrument Logbooks and/or dated computer files record
instrument performance data, analytical sequences, instrument maintenance, calibration standards data, and any
other additional information pertinent to operation of the instrument.

LABORATORIES
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CHAPTER 8 - RECORDS AND REPORTING

Laboratory Notebooks

Several different types of Laboratory Notebooks are maintained at the ELI Laboratory. These include, but are
not limited to, the following:

Method/Parameter Notebooks

Project Notebooks

Instrument/Equipment Use and Maintenance Notebooks
Standard Preparation Logbooks

Sample Receipt Logbooks

Safety Logbook

Balance Calibration Logbooks

Pipet Calibration Logbooks

General Logbooks

The general purpose of maintaining each of these Laboratory Notebooks is to record the details which may be
important in repeating a procedure, interpreting data, or documenting certain operations. Entries in the notebook
may include data such as standard and sample weighings, pH measurements, instrument operating parameters,
preparation of calibration curves, analytical run sequences, calculations, recording of instrument operating
parameters, sample condition, etc. The analyst's notebook is particularly important in documenting analyses
which deviate in any way from routine or standard practices. It can also be an important training record. All
pertinent data is to be recorded directly in the notebook. Some notebooks or data records are maintained in
electronic files. Electronic data records are duplicated using hardcopy and/or alternate electronic backup
techniques such as magnetic tape.

It is the responsibility of each analyst to maintain a laboratory notebook according to Good Laboratory Practices
(GLP) Guidelines. Procedures for use and maintenance of laboratory notebooks are detailed in EL1 SOP 20-010.
All laboratory notebooks are assigned a unique logbook control # and are assigned to an analyst or supervisor.
Laboratory Notebooks will remain the responsibility of the ELI staff member to whom they are assigned until, or
unless, they are formally transferred to another staff member, until they are completely filled and returned to the
ELI Quality Assurance Officer or ELI Laboratory Supervisor for archiving, or until the staff member resigns and
returns them as a part of the check-out process. ELI staff members other than the individual to whom the
Laboratory Notebook is issued may make entries in the Notebook as long as those entries are consistent with the
intended use of the Notebook, and such entries are initialed. Laboratory Notebooks are the responsibility of each
ELI staff member using the notebook. Supervisors review and approve all Laboratory Notebook formats.

Records

The laboratory for minimum of five years keeps records of chemical analyses, including all quality control records.
In the event the laboratory transfers ownership or goes out of business, files will either be maintained, or first be
offered to the client prior to their disposal. Details are described in ELI SOP 20-002, Document Production, Control,
and Archiving.
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Data Reduction

Data reduction refers to the process of converting raw data to reportable units. The reporting units used and
analytical methods performed are described in the Analytical Services Catalog.

Wherever possible, the instrument is calibrated to read out directly in the units reported. In this case, the value is
recorded directly into a laboratory notebook, logbook, bench sheet, or electronic file and presented for review by
supervision.

In cases such as titration, gravimetric measurements, or other techniques which require calculation prior to
reporting, raw data is recorded in the appropriate laboratory notebook or electronic file, or on the appropriate
laboratory form. The calculations specified in the EPA method are used to determine the reported value. That
value is also entered into the laboratory notebook or bench sheet, and on the draft of the client report. Most of
the calculations are computerized to reduce the chance of arithmetic or transcription errors.

Wherever possible, electronic data results are transmitted throughout the laboratory via the LIMS computer
network. This process is intended to minimize manual data transcriptions within the laboratory. Additional
advantages include the opportunity for rapid comprehensive data validation by supervisors, and more rapid data
reporting.

Validation

Data validation includes the procedures used to ensure that the reported values are consistent with the raw data,
calculated values, sample type, sample history, and other analyses parameters requested.

The data recorded on the draft report is validated with several steps. The analyst who submits the report checks
all the values reported for omissions and accuracy. Elements of this review also evaluate all instrument and
method QC results. Automated data management programs are designed with an interactive step allowing data
review by the analyst. Results to be reported are approved by the analyst.

The reported result and associated QC data is reviewed by the supervisor. Supervisors review the suitability of
the data according to project and method performance specifications. Analyses results for each requested
parameter are evaluated against other requested parameters, project specifications, other samples within the set,
historical files associated with the project/client, and any other information provided with the sample.
Supervisors initial all validated sample results.

The reports are generated, proofread, and then reviewed by the reporting staff.

The final report is reviewed by the laboratory manager, or his designate, who also examines the validity of the
data.

Internal and external laboratory audits review selected sets of data to ensure that the analysis results are correct
and accurate, analytical methods are appropriate, documentation and record keeping procedures complete, and
that overall objectives of the Quality Assurance Program are adhered to.

All automated programs used to process and report data are verified using hand-calculated results. Whenever a
modification is performed to a program re-verification of overall software function is performed.
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Reporting

One copy of the report is mailed to the client on the day the report is completed and reviewed. A standardized
report format is used unless otherwise specified. Client specified report formats are available upon request.
Electronic results via diskette, modem, or FAX are available upon request. All electronic reporting is followed
with a hardcopy of final results.

Various levels of data reporting are available. All analyses results, regardless of the level of reporting used, have
record keeping procedures which allow a complete "data validation package™ to be produced. Note that a
comprehensive "data validation package" is most easily generated at the time of sample analyses. Example data
packages are available upon request.

Microbiological samples tested for compliance monitoring may require notification to the appropriate state
agencies and this is detailed in individual method SOPs.

If requested by the client, additional copies of the report will be sent to a specified address or person.

The final copy of a completed report is scanned and maintained as a graphics file. The electronic file of the
report meets NELAC reporting requirements. An electronic copy of this file is available upon request.

For more information, see SOP 20-002.
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CHAPTER 9 - GENERAL LABORATORY PRACTICES

Chemicals and Reagents

When available and appropriate, chemicals used in the laboratory are analytical reagent grade (AR) chemicals
purchased from reliable suppliers. Reagents are prepared, standardized, and made fresh as mandated by the
method, their stability, and according to Good Laboratory Practices.

Stock or working standards are checked regularly for signs of deterioration, (e.g., discolorations, formation of
precipitates) and are compared to independently prepared reference materials.

All standards and reagents are dated when received, opened, or prepared, and each are labeled with expiration
dates.

Certified primary standards are obtained from commercial sources when available. Standards used for calibration
are verified against second source standards. Secondary and working standards are accurately prepared in
volumetric flasks or other calibrated glassware from primary standards and stored in appropriate containers.

Titrants, standards, and other solutions used for analytical purposes frequently must be standardized upon
preparation with certified or traceable standards. Method SOPs specify if standardization is necessary. The date
and analyst's initials must be recorded on the container whenever re-standardized and records are maintained in a
laboratory notebook.

Individual SOPs may also provide additional details for reagent requirements.

Reagent Interference

To determine the extent of reagent interference, method blanks are analyzed prior to sample analysis whenever
appropriate.

If any interference cannot be eliminated, the magnitude of the interference is considered when calculating the
concentration of the specific constituent in the sample, but only when permitted within the method being used.

If reagents, materials, or solvents contain substances that interfere with a particular determination, they are
replaced.

Individual method SOPs may also provide additional requirements for handling reagent interferences.

Glassware Preparation

All glassware used for inorganic analyses is washed in warm detergent solution and thoroughly rinsed in tap
water. Glassware is then rinsed well three times with deionized water. This cleaning procedure is sufficient for
many analytical needs, but individual SOPs detail additional procedures when necessary. Glassware washing
procedures for inorganic analyses are described in ELI SOP 30-001.

All glassware used for organic analyses is washed in warm synthetic detergent solution and thoroughly rinsed in
tap water. The glassware is then rinsed well with deionized water, followed by rinses with acetone to remove any
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residual organics. Prior to use, the glassware is rinsed three times with the organic solvent to be used with the
glassware. Glasware washing procedures for cleaning glassware for organic analyses are described in ELI-SOP-
30-002.

All glassware used for microbiological analyses is washed in warm detergent solution. The detergent must be
proven to contain no bacteriostatic or inhibiting substances. The glassware is rinsed thoroughly with suitable
deionized water. Specific details are described in SOPs.

Disposable glassware/plasticware is preferred for many procedures in the laboratory. The cleanliness, and
suitability of disposable glassware/plasticware is continuously evaluated for each test with the routine analyses of
method blanks.

All volumetric glassware used in precise measurements of volume is class A, or laboratory calibrated.

Laboratory Pure Water

Distilled or deionized water is used in the laboratory for dilution, preparation of reagent solutions and final
rinsing of glassware. For organic analyses, organic-free water is prepared and used. Deionized water is prepared
to meet ASTM Type Il specification for reagent water. Use and maintenance of laboratory reagent water systems
are described in ELI SOP 30-005 and 30-007.

Water quality is monitored for acceptability in the procedure in which it is used. Specific details are listed in the
appropriate SOPs.

Employee Training

All new ELI employees and contract personnel are given an initial general orientation and tour of the laboratory
facilities. Personnel are shown the locations of safety equipment such as safety showers, eye wash fountains, fire
extinguishers, and first aid supplies. Personal protective equipment such as lab coats, disposable gloves, and
safety glasses (if applicable) are issued at this time.

Safety considerations are a vital part of the training process. All hazards associated with the performance of a
procedure or with the operation of an instrument are to be understood by the trainee before training can be
considered complete. General lab safety procedures are a part of the new and current employee training.
Specific safety procedures are outlined in SOPs and in instrument Operator's Manuals. Training in use of
protective clothing, eye protection, ventilation, and general safety are provided to each employee. Each
employee is required to read the laboratory Chemical Hygiene Plan.

All new and existing employees must demonstrate capability prior to performing an analytical procedure
independently (See Chapter 1). Method performance on Quality Control Samples is used to document employee
training and work quality. Employees are required to read and sign the Quality Assurance Manual and all
appropriate SOPs. Each employee also receives training on general laboratory policies including ethics and
conflict of interest. ELI encourages attendance at courses, workshops and other forms of continuing education
available from on-site seminars, private institutions, local schools, and State and Federal regulatory agencies.
Staff and department meetings are held routinely to communicate company policies and procedures. All training
on procedures and policies is documented per NELAP guidelines in employee training files. For more
information see ELI SOP 10-005, Personnel Training.
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Standard Operating Procedures

All routine laboratory operations and procedures are documented in Standard Operating Procedures (SOPs).
SOPs are written to provide a reference which specifically defines requirements for routine procedures, so that
consistent, safe, and efficient laboratory operations are possible. For analytical methods, SOPs generally provide
information on the details of the analysis which are not specified in a published analytical method. For routine
procedures other than analytical methods, SOPs define the steps required in accomplishing a given task. All
SOPs are reviewed periodically to assure that they reflect any changes in laboratory operations. Method SOPs
follow NELAP requirements. For more information on generation and distribution of SOPs, see SOP 10-001,
Preparation, Numbering, Use, and Revision of Standard Operating Procedures.

Client Confidentiality

Each employee has the responsibility to maintain confidentiality in all matters pertaining to our clients, samples
submitted, and Energy Laboratories, Inc. Information obtained during employment with this laboratory
regarding the specific business of this laboratory or its clients shall at no time be revealed to any outside sources
without permission from the owner of the data.
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CHAPTER 10 - QUALITY CONTROL MONITORING

Routine Monitoring

Temperatures of incubators, water baths, refrigerators, and ovens are checked and recorded according to a
prescribed schedule.

All pH meters are calibrated against reference standards. Calibrations are noted in laboratory notebooks.
Conductivity of deionized water is continuously monitored.

Reagents are dated and initialed at the time of receipt; reagents are not used after recommended shelf life is
exceeded.

Balances are checked daily against NIST traceable weights and are calibrated and serviced by certified
technicians annually.

SOPs are reviewed periodically for correctness.

Laboratory Notebooks are reviewed periodically by supervisors for correctness and accuracy.
Performance Evaluation Samples are analyzed as required. (See Chapter Two of this QA Manual)
Quality Control Check Samples are analyzed with each analytical batch.

Internal and External audits are performed as specified or requested. (See Chapter Two of this QA Manual for
additional discussion)

Additional monitoring requirements may also be specified in individual SOPs.

The Laboratory maintains an active fraud protection program that is implemented through the laboratory ethics
policy. Additionally, the potential of fraud is monitored through analyst supervision, management supervision,
regular internal audits, PT study participation, and an active quality assurance program.

Instruments/Methods
Calibration is performed as required by the analytical method or SOP. (See Chapter 7 of this QA Manual)

Depending on method requirements, the standard curve is verified with a known second source reference sample.
The reference sample results must fall within the appropriate target range for the calibration to be accepted.

In most cases, the calibration is checked by running a continuing calibration standard every 10 to 20 samples,
depending on the analysis and instrumentation. The verification standard results must fall within an established
range as described by the SOP.

All laboratory instruments are subjected to preventive maintenance schedules. Preventive maintenance schedules
are specified in instrument maintenance logbooks.
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As appropriate, instrument and/or method detection limits are determined annually, or more frequently if changes
in instrument performance are noted or per method requirements. Procedures for the determination of instrument
detection and method detection limits are described in ELISOP 30-009.

Precision and Accuracy requirements for each method are specified in the SOPs. General guidelines are given
below.

Each sample analyses batch will contain QC samples to measure the accuracy of the method. Each QC
sample result is monitored to be within QC specifications of the method. Results of blank spiked sample
analysis must be within the established control limits. Quality Control Limits are specified in the SOPs
and meet recommended QC limits as described in the referenced method.

Each sample analyses batch will contain QC samples to measure the precision of the method. (See
chapter One for discussion on duplicate sample analyses.) Criteria for duplicate sample acceptance are
found in the SOP, and are generally taken from the referenced method.

Each sample analyses batch will contain QC samples to measure the performance of the method on the
sample matrix. These are typically identified as a matrix spike analyses and are often done in duplicate
to also measure precision. Typically the sample is fortified with a known amount of target analyte and
spike recoveries are calculated. Results outside of method QC guidance are flagged. Quality control
limits and appropriate corrective actions steps are specified in the method SOP.

As appropriate, the performance of QC samples results are evaluated with Quality Control Charts. Suitability of
existing QC limits is evaluated and possibly adjusted, but not to exceed method specification.
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CHAPTER 11 - CORRECTIVE ACTION

When the quality control checks indicate that an analysis is not within the established control limits, corrective
action is needed. This section gives general guidelines for corrective action. Corrective actions for each method
or instrument are detailed in individual SOPs.

Method QC such as continuing calibrations, instrument blanks, method blanks, duplicate, blank spike, matrix
spike, or matrix spike duplicate samples which fail to fall within QC control limits are analyzed again to verify if
a problem exists. If this repeat is not within control limits, the particular instrument or procedure is checked
according to the specific protocols outlined in the method or according to the instrument manufacturer's
guidelines. Once results are within control limits, analysis of all samples that were analyzed while the procedure
was out of control are repeated, i.e., all analyses are repeated back to the previous acceptable control sample. If
the analyst is unable to achieve acceptable results after following the corrective action guidelines detailed in the
SOP, supervision is consulted. If necessary, the appropriate service personnel are contacted if the problem is
determined to be due to instrument error, and cannot be resolved. In certain cases, where control limits are
exceeded, it is possible that problems cannot be corrected to satisfy QC criteria. This could be due to problems
such as matrix interference, instrument problems, lack of sufficient sample, missed holding times, high blank
contamination, etc. If all possible solutions available to correct the problem are examined and the sample results
are still considered valid, qualifying comments are attached to the sample report describing the non-compliance
to QC and probable cause.

In the event that a QC audit or other informational review shows an analysis report to be incorrect, incomplete, or
adversely compromised, a written corrected report and explanation is submitted to the client. As appropriate, an
explanation submitted to the client should give a detailed review of the problem and document any unapproved
deviations from the regulations, standard operating procedures, or project specific scope of work that may have
caused it. The explanation to the client shall include but not be limited to the following components:

What actions have been taken regarding the data set(s) affected.
Identification of the cause.
Corrective action taken to prevent future occurrence.

Procedure for Dealing with Complaints

Definition:

Complaint For the purposes of this procedure, a complaint comes from a client or other user of our data. The
complaint might cover issues about the quality of our data, turnaround, method used, pricing, or
other expectations.

Client The client is the person or company that ordered and paid for the services. This is the person that a
sample is logged in or filed under.

Procedure:

The staff person receiving the complaint exercises judgment in deciding the severity and disposition of every
complaint. The judgment must be used to decide whom, if anyone is alerted to the complaint and what actions
are appropriate. The individual handling the complaint is instructed to follow ELI’s guidelines on how to handle
the complaint. This involves listening to the client and getting adequate information so the complaint can be
investigated and resolved. The appropriate laboratory staff is notified and a solution to the problem and a
timeline for action is given.
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After the complaint is investigated or resolved, as necessary, the client is made aware of the results and
determination is made as to what further actions are needed. Complaints and investigations may result in the
need to submit a revised report or invoice. Complaints that are straightforward and can be resolved using the
resources available to the person handling the complaint should be resolved there. These include such things as
minor revisions of reports or invoices. If other decisions need to be made, the appropriate person should be
contacted.

It may be appropriate to initiate or prepare a non-compliance report. This report should be completed with the
intention of informing the affected staff about the problem so that we can all learn from it, change our procedures
and improve our service. A procedure to document non-compliance reports is documented in ELI SOP 20-011.

Penalty for Improper, Unethical or lllegal Actions

Employees of Energy Laboratories, Inc. are expected to work in an ethical, proper, and legal manner. They are
expected to perform laboratory analyses according to the cited method(s) and in conjunction with the SOP and
the Quality Assurance Plan. Employees are expected and required to report any violations of this policy.

The penalty for improper, unethical, or illegal actions performed by an employee will be determined on a case-
by-case basis. It will be set, in part, by the severity of the offense. A first time, minor offense may simply
require instruction about the expectations of the company. A subsequent, willful, or more serious incident may
require anything from supervisor reprimand to termination of employment. The supervisory staff and the
laboratory director will determine the penalty. Consideration of such elements as employee experience, training,
and attitude, and the seriousness of the problem will be used to set the penalty.
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CHAPTER 12 - MAJOR EQUIPMENT AND METHODS

ENERGY LABORATORIES, INC - BILLINGS, MONTANA

Equipment Quantity Methods
Gas Chromatograph-FID with auto DRO, EPH (Mass. Method), TPH as
sampler 3 Diesel
Gas Chromatograph-PID/FID with purge GRO, VPH (Mass. Method), TPH as
and trap and auto sampler 4 Gasoline, 602, 8020
Gas Chromatograph-Dual ECD with auto
sampler 2 504, 505, 508, 515, 608, 8081, 615, 8151
Gas Chromatograph-Mass Spectrometer
with auto sampler 5 525, 507 mod., 625, 8270
Gas Chromatograph-Mass Spectrometer
with purge and trap and auto sampler 4 524, 624, 8260
GPC cleanup apparatus 1 3640
Atomic Absorption Spectrophotometer
with cold vapor apparatus 1 7470, 7471, 245.2
Inductively Coupled Argon Plasma
Emission Spectrophotometer 2 200.7, 6010
Inductively Coupled Argon Plasma
Spectrophotometer-Mass Spectrometer 2 200.8, 6020
lon Chromatograph 2 300.0
EPA 600/M4-82-020, RTI 600/R-93/116,
Microscope, PCM, PLM 1 NIOSH 7400, NIOSH 7402
Auto Titrator 2 310.0, SM 2320B
350.1, 353.2, 365.1, 420.2, 335.1, 335.3,
Flow Injection Analyzer 3 335.4, 415.2, ASTM D2036
Fix Wavelength IR Spectrophotometer 1 413.1,418.1
410.4, SM 3500-Cr, 376.2, SM4500,
UV-VIS Spectrophotometer 1 420.1
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CHAPTER 13 - PREVENTIVE MAINTENANCE

Preventive maintenance is performed on laboratory equipment according to the manufacturer's guidelines and our

experience in its operation. An outline of the maintenance on our major equipment follows:

Instrument Maintenance Erequency
Balances Check with Class S weights Daily
Independent Service Annually
Pipettes Check volume Monthly/Daily
ICP-Atomic Emission Check Pump Tubing Daily
Check Coolant Levels Daily
Lubricate Autosampler Quarterly
Air Filter Quarterly
Optics Servicing Annually
ICP-Mass Spectrometry Check Pump Tubing Daily
Check Coolant Levels Daily
Check Electron Multiplier Monthly
Lubricate Autosampler Quarterly
Air Filter Quarterly
Same as other Mass spectrometers
Gas Chromatograph Change Septum As needed
Check injection liner Daily
Clean detector As needed
Change gas cylinders At 200 psi
Change column As needed
Auto Analyzers Check bath temperature Daily
Check for leaks Daily
Change tubing When wear is visible
Align flow cell Quarterly
Lubricate pumps Annually
Lubricate sampler Annually
Mass Spectrometers Monitor vacuum pressures Daily
Monitor background levels Daily
Monitor electron multiplier Daily
Change pump oil Annually
Aquatic Toxicology Room temperature Daily
Aquarium temperatures Daily
Aquarium pH Daily
Aquarium water levels Daily
Aquarium water parameters Daily
Aquarium filters Annually, or as specified
Dechlorination filter Quarterly
Pump maintenance Annually
Microbiology Monitor room temperature Twice daily
Monitor Incubator Temperature Twice daily
Autoclave maintenance Annually
Monitor water bath temperature Twice daily
Reagent Water Systems Change/check cartridges Quarterly, or as needed

Compressed Gases

Change gas cylinders

At 50 psi, monitor daily

Liquid Chromatograph Flush system Daily
Change filters As needed
Change lamps As needed
Replace seals As needed
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CHAPTER 14 - REFERENCES

Handbook for Analytical Quality Control in Water and Wastewater Laboratories Environmental Protection
Agency.

Standard Methods for the Examination of Water and Wastewater, 20th Edition, APHA, 1998.
Methods for Chemical Analysis of Water and Wastes Environmental Protection Agency, 600/4-79-020.

Methods for the Determination of Metals in Environmental Samples — Supplement I, EPA/600/R-94-111, May
1994

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

Methods for the Determination of Organic Compounds in Drinking Water, EPA/600/4-88/039, December 1998.

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

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

Technical Notes on Drinking Water Methods, EPA/600/R-94/173, October 1994.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW846), Environmental Protection
Agency, Final Update I11, 1997

ASTM Annual Book of Standards, Part 31 (water). American Society for Testing and Materials.

Manual for the Certification of Laboratories Analyzing Drinking Water, 4" Ed., EPA 815-B-97-001, 1997.
NELAC Chapter 5: Quality System Standard, 2001

Laboratory Services Catalog, Current Revision, Energy Laboratories, Inc.

Qualifications Manual, Current Revision, Energy Laboratories, Inc.
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CHAPTER 15 - GLOSSARY OF TERMS

Accuracy - The degree of agreement between an observed value and an accepted reference value.

Analytical Sample - Any solution or media introduced into an instrument on which an analysis is performed,
excluding instrument calibration, initial calibration verification, initial calibration blank, continuing
calibration verification, and continuing calibration blank.

Audit - A systematic evaluation to determine the conformance to quantitative specifications of some operational
function or activity.

Batch - Environmental samples which 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 twenty
environmental samples of the same matrix, meeting the criteria above. An analytical batch is composed of
prepared environmental samples, extracts, digestates, or concentrates, which are analyzed together as a
group and in a similar time frame.

Blind QC Check Samples - Samples whose analyte concentrations are not known to the analyst. That the sample
is a QC check sample may or may not be known to the analyst.

Blank - An artificial sample designed to monitor the introduction of artifacts into the process. The blank is taken
through the appropriate steps of the process.

Blank Spike - See Standard Matrix Spike.

Calibration - The set of operations which establish, under specified conditions, the relationship between values
indicated by the measuring instrument and the corresponding known value of the property being measured.

Calibration Blank - A volume of reagent water fortified with the same matrix as the calibration standards, but
without the analytes, internal standards, or surrogate analytes.

Calibration Check Standard - See Check Standard.

Calibration Curve - The mathematical relationship between the known values and the instrument responses for a
series of calibration standards.

Calibration Standard - A solution of known concentration used in the calibration of an analytical instrument.

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) - The enabling legislation
(42 USC 9601 - 9675 et seq., as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), 42 USC 9601 et seq.), to eliminate the health and environmental threats posed by hazardous
waste sites.

Check Standard - A material of known composition that is analyzed concurrently with test samples to evaluate a
measurement process.

Clean Water Act - Public Law PL 92-500. Found at 40 CFR 100-140 and 400-470. The act regulates the
discharge of pollutants into surface waters.
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Continuing Calibration Standard - See Check Standard.
Continuing Calibration Verification - See Check Standard.
Control Limits - A range within which specified measurement results must fall to be compliant.
Control Standard - See Check Standard.

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

Data Quality Objectives - An integrated set of specifications that define data quality requirements and the
intended use of the data.

Duplicate - A second aliquot of a sample that is treated the same as the original sample to determine the precision
of the method.

Duplicate Sample - See Duplicate.
Fortified Sample - See Sample Matrix Spike.

Initial Calibration Verification - A sample of known concentration, from a source other than that of the
calibration standards, analyzed following calibration to demonstrate validity of the calibration.

Instrument Blank - See Calibration Blank.

Laboratory Intercomparison Sample - A performance evaluation sample analyzed by numerous laboratories.
Acceptance criteria are often based statistically on the analysis results.

LIMS - Laboratory Information Management System.
Matrix Spike - See Sample Matrix Spike.
Matrix Spike Duplicate - See Sample Matrix Spike Duplicate.

Method Blank - A clean sample processed simultaneously with, and under the same conditions as, samples
containing an analyte of interest through all steps of the analytical procedure.

Method Detection Limit - A measure of the limit of detection for an analytical method determined according to
the procedure given in 40 CFR Part 136 Appendix B.

MCL-Maximum Contaminant Level. Regulatory action levels for a contaminant of concern.

NELAC - National Environmental Laboratory Accreditation Conference.

NELAP - National Environmental Laboratory Accreditation Program.
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National Pollutant Discharge Elimination System (NPDES) - A discharge permit system authorized under the
Clean Water Act.

Performance Evaluation (PE) Sample - A sample with a composition unknown to the analyst which is provided
to test whether the analyst/laboratory can produce analytical results with specified limits.

Precision - The degree to which a set of observations or measurements of the same property conform to
themselves.

Preservation - Refrigeration and/or reagents added at the time of sample collection to maintain the chemical
and/or biological integrity of the sample.

Quality Assurance Project Plan (QAPP) - A formal document describing the detailed quality control procedures
pertaining to a specific project. For environmental clean-up projects this is typically produced by an
engineering firm with references to include a laboratories Quality Assurance Program Manual.

Replicate - An additional aliquot of a sample that is treated the same as the original sample to determine the
precision of the method.

Reporting Limit (RL) — Also known as the Practical Quantitation Limit (PQL). The lowest level of reportable
concentration for the method and the analyte.

Resource Conservation and Recovery Act (RCRA) - The enabling legislation under 42 USC 321 et seq. (1976)
that gives EPA the authority to control hazardous waste.

Safe Drinking Water Act (SDWA) - The enabling legislation, 42 USC 300f et seq. (1974), which requires the
USEPA to protect the quality of drinking water in the U.S. by setting maximum allowable contaminant
levels, monitoring, and enforcing violations.

Sample - A portion of material to be analyzed.

Sample Matrix Spike - An aliquot of a sample to which known quantities of specific compounds are added, and
which is carried through the entire analytical process to determine the effect of the matrix on the methods
recovery efficiency.

Sample Matrix Spike Duplicate - A second aliquot of a sample to which known quantities of specific compounds
are added, and which is carried through the entire analytical process to determine the effect of the matrix
on the methods recovery efficiency and the precision of the method.

Spiked Sample - See Sample Matrix Spike.
Standardization - See Calibration.

Standard Matrix Spike - An aliquot of blank matrix to which known quantities of specific compounds are added,
and which is carried through the entire analytical process to determine the method’s recovery efficiency.

Standard Operating Procedure - A written document which details the method of an operation, analysis or action
whose techniques and procedures are thoroughly prescribed and which is accepted as the method for
performing certain routine or repetitive tasks.
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APPENDIX B
Quality Systems Controlled Documents

Quality Assurance Program Manual

Qualifications Manual

Energy Laboratories Analytical Services Catalog

Policies and Procedures Package

SOPs

Benefits

Employee Leave Time, Work Week

Computer Software Policy

Work Ethic Policy

Drug and Alcohol

Non-Discrimination and Harassment in the Workplace Policy
Confidentiality Agreement

Organization and Personnel (10-Series)

SOP of SOPs’

Access and Security
Roles and Responsibilities
Personnel Training
Policies and Procedures

General Facility Operations (20-Series)

Login/Chain of Custody
Document Production/Archives
Lab Waste Management
Internal QA Audits

External QA Audits

Shipping

Property Procurement

Lab Notebooks
Non-Conformance

Sample Storage

Purchasing of Laboratory Reagents and Supplies

General Laboratory Procedures (30-Series)
Equipment Use and Maintenance (40-Series)
Analytical Methods (50-Series)

Laboratory Notebooks
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APPENDIX C

Quality Assurance / Quality Control Specifications
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Appendix A - Table 1 - QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SPECIFICATIONS - ENERGY LABORATORIES, Inc.

EXTERNAL MATRIX SPK DUPLICATE CALIBRATION
PARAMETER METHOD HOLDING INITIAL CONTINUING CHECK METHOD | SURROGATE| Frequency or STANDARDS
REF. TIME** CALIBRATION CALIBRATION SAMPLE BLANK Recovery Recovery  |Matrix Spk Dup VERIFICATION OTHER
BTEX 8021/602 14 Days 5 Point Every 12 Hours Every 48 Hrs Every 12 Hrs | Trifluorotoluene 10% of Smpls MSD 48 Hrs PER METHOD SOP
MDHES 20% RSD 85-115% of Initial 70-130 <PQL 80-120% Rec. 70-130% Rec. <20% RPD Check Smpl Instrument Blk as needed
20% RSD of MnRF
GRO MDHES 14 Days 5 Point Every 12 Hours Every 12 Hrs Every 12 Hrs | Trifluorotoluene 10% of Smpls MSD 48 Hrs PER METHOD SOP
25% RSD OF RF 75-125% of Initial 50-150% <PQL 50-150% Rec. 60-120% Rec. <20% RPD Check Smpl Instrument Blk as needed
25% RSD of MnRF
DRO MDHES Water Extr 7 Days 5 Point Every 12 Hours Daily/Batch Every 12 Hrs O-terphenyl 10% of Smpls MSD & BLKSPK Each Lot of Stds PER METHOD SOP
Soil Extr 14 Days 25% RSD of MnRF 75-125% of Initial 60-120% <PQL 50-150% Rec. 60-120% Rec. <20% RPD Instrument Blk as needed
Analyze 40 Days 25% RSD of MnRF
TPH as Diesel 8015 mod| Water Extr 7 Days 5 Point Every 12 Hours Daily/Batch Every 12 Hrs O-terphenyl 10% of Smpls MSD & BLKSPK Each Lot of Stds PER METHOD SOP
Soil Extr 14 Days 25% RSD of MnRF 85-115% of Initial 60-140% <PQL 50-150% Rec. 60-120% Rec. <20% RPD Instrument Blk as needed
Analyze 40 Days 25% RSD of MnRF
TPH by Infrared 418.1 28 Days 4 Point Daily Daily/batch 10% of Smpls NA 10% of Smpls MSD Each Lot of Stds Calibrate IR wavelength
Spectroscopy Linear Regression 90-110% 90-110% <PQL NA 90-110% <20% RPD
r>.995
Purgeable Organics 8260 14 Days 5 Point* Every 12 Hrs 5% of Smpls 10% of Smpls 3 Surrogates 10% of Smpls MSD Each Lot of Stds Tuning every 12 Hrs
624* <30%RSD +/- 25% for CCC QC Limits <PQL Statistical Statistical Limits I.S. areas 50-150% of I.C.
Min. RRF 0.25 +/- 30%* Analyte ID RRT +/- .06
Major lons +/- 20%
CLP Guidelines
Regulated and Unregulated 524.2 14 Days 5 Point* Every 8 Hrs 5% of Smpls 10% of Smpls 3 Surrogates N/A N/A Each Lot of Stds Tuning every 8 Hrs
Volatile Organic Compounds <30%RSD +/- 30%* QC Limits <PQL 80-120% I.S. areas 50-150% of I.C.
or Linear Regression Analyte ID RT +/- 30 sec
Min. RRF 0.25 Major lons +/- 20%
CLP Guidelines
Ignitability 1010 NS Six Months NA 5% of Smpls NA NA NA 5% of Smpls Check Smpl AS PER METHOD SOP
Corrosivity, pH 9040/9045 Immediately 2 Point Every 10thSample | per Sequence NA NA NA 5% of Smpls Each lot of Stds AS PER METHOD SOP
bracket sample pH +/- 0.1 pH units +/- 0.1 pH units
Cyanide Reactivity 9012/9013 14 Days 3 Point Every 10 Smpls NA 5% of Smpls NA NA 10% of Smpls Check Smpl AS PER METHOD SOP
Linear Regression 85-115% of Initial <PQL NA 3XLLD or 10%RPD Instrument
r>.995
Sulfide Reactivity 9030/9031 7 Days 3 Point Every 10 Smpls NA 5% of Smpls NA NA 10% of Smpls Check Smpl AS PER METHOD SOP
Linear Regression 85-115% of Initial <PQL 3XLLD or 10%RPD Instrument
r>.995
Specific Gravity NS NS NA NA NA NA NA NA 10% of Smpls NA
Paint Filter Test 9095 NS NA NA NA NA NA NA 10% of Smpls NA
Total Halogens D808 NS NA NA NA Batch NA NA 10% of Smpls NA ASTM method
<0.03 % per method

page 1 of 2




Handout 08B

Appendix A - Table 1 - QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SPECIFICATIONS - ENERGY LABORATORIES, Inc.

EXTERNAL MATRIX SPK DUPLICATE CALIBRATION
PARAMETER METHOD HOLDING INITIAL CONTINUING CHECK METHOD | SURROGATE| Frequency or STANDARDS
REF. TIME** CALIBRATION CALIBRATION SAMPLE BLANK Recovery Recovery  |Matrix Spk Dup VERIFICATION OTHER
Acid Digestion 3050 NA NA Daily/Batch Daily/Batch NA 10% of Smpls 5% of Smpls NA AS PER METHOD SOP
Metals, except mercury ICP/ICPMS 6 Months 2 Point Every 10 Samples | 5% of Smpls Daily/Batch NA 10% of Smpls 5% of Smpls Check Smpl AS PER METHOD SOP
Blank and Std 90-110% of Value 90-110% <2.2*MDL 70-130% (200.7) | 3xLLD or 10%RPD Instrument Blk as needed
95-105% for |or 1/10 sample 75-125% (6010) Intensity of I.C. Std area
1st CCV Interference Check Std
Mercury AA 28 days same as other metals
TCLP 1311 NA NA NA 10% of Smpls NA EVERY MATRIX NA NA NA
mercury 28 days to extract
other metals 180 days to extract
organics 14 days to extract
Biochemical Oxygen Demand| 405.1 48 hours Daily, saturated air NA Daily Daily NA NA 3 replicates/sample
85-115% <0.2 mg/l
Chemical Oxygen Demand 410.1 28 days 3 point Every 10 Smpls 10% of Smpls Daily/Batch NA 10% of Smpls 5% of Smpls Check Smpl AS PER METHOD SOP
Linear Regression 85-115% of Initial QC Range <PQL 85-115% Rec. 3XLLD or 10%RPD Instrument Blk as needed
r>0.995
Total Suspended Solids 160.2 7 days Daily balance NA NA 5% of Smpls NA NA 5% of Smpls NA
calibration 3xLLD or 10%RPD
Total Kjeldahl Nitrogen 351.3 28 days 5pt NA Daily Daily NA 10% of Smpls 5% of Smpls NA
Linear Regression 90-110% 85-115% Rec. 3XLLD or 10%RPD
r>0.995
Nitrate+Nitrite as N 353.2 28 days 5 point Every 10 Smpls 10% of Smpls | 10% of Smpls NA 10% of Smpls 5% of Smpls Check Smpl AS PER METHOD SOP
Linear Regression 90-110% of Initial 90-110% <MDL 90-110% Rec. 3XLLD or 10%RPD Instrument Blk as needed
r>0.995
Total Phosphorus as P 365.1 28 days 5 point Every 10 Smpls 10% of Smpls | 10% of Smpls NA 10% of Smpls 5% of Smpls Check Smpl AS PER METHOD SOP
Linear Regression 90-110% of Initial 90-110% <MDL 90-110% Rec. 3XLLD or 10%RPD Instrument Blk as needed
r>0.995

*QA/QC criteria similar to method shown.
**Holding Times do not reflect actual sample turnaround times.
NS=Not Specified, NA=Not Applicable, Smpl=Sample, IC=Initial Calibration, CC=Continuing Calibration, |.S.=Internal Std, Std=Standard, Blk=Blank, MSD=Matrix Spike Duplicate, MDL=Method Detection Limit,Extr=Extract,

RF=Response Factor,MnRF=Mean Response Factor,RRF=Relative Response Factor,RSD=Relative Standard Deviation,RRT=Relative Retention Time,LLD=Lower Limit of Detection. CLP=Contract Laboratory Program SOW 1988

Method Detection Limits are determined annually for chromatographic systems, QA/QC charts as needed. Chain-of-Custody records maintained, sample condition reports for every sample.
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ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC PARAMETERS
ELEMENTAL ANALYSES BY ICP by EPA Method 200.7/6010B
For Water, Waste, and Soil Analyses
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS/REPORTING
SAMPLE/ CRITERIA
INDICATOR
Sample Soils: 3050 Digestion Meet method QC 1) Reanalyze sample Reporting: Audit review,
Preparation Waters: Turbidity <1 Analyze criteria for the matrix. “Digestion batch ID for each sample

direct, >1 digest using 200.2
Total metals are all digested

and Date extracted available in Dates
Report”.

Instrument Initial
Calibration (IC)

Daily, or when needed.
1 point calibration and blank

None

None

Calibration of instrument. Calibration
validity Tested by ICV and ICB.

Reporting: In data QC report

Initial Calibration

Immediately follows calibration.

6010B: R% =90-110

1) Recalibrate and rerun

Evaluates accuracy/bias in calibration

Verification Use second source standard. 200.7- %R=95-105 2) Prepare fresh standards or/ ICV. standards.
(ICV)/Instrument immediately after IC, Reporting: In data QC report
Performance
Check (IPC)
Initial Calibration Immediately follows ICV <2.2xMDL, or <10% of 1) Repour Blanks, recalibrate and Evaluates reagent contamination and
Blank (ICB) reporting limit, rerun. instrument carryover and
whichever is greatest. 2) Prepare fresh blank background..
Reporting: In data QC report.
Blanks values reported down to
criteria used.
Low Level Reporting limit standard analyzed R%= 50-150 1) None Verifies instrument ability to
Calibration at beginning and end of run. quantitate analytes at the reporting
Verification (CRI) limit.

Reporting: In data QC report

3) Reanalyze affected samples

Interference Check | Run daily R%=80-120 for 1) Evaluate sample data. Results .
Sample “A” interferents +/- 2* near reporting limit suspect if failing Reporting: In data QC report
(ICSA) reporting limit for ICSA.

analytes 2) Rerun sample as indicated.
Interference Check | Run daily R%=80-120 for 1) Evaluate sample data. Results Reporting: In data QC report
Sample “AB” interferents near reporting limit suspect if failing
(ICSAB) ICSB.

2) Rerun sample as indicated.

Continuing Run every 10 samples and at end R% =90-110 as 1) Recalibrate and rerun all samples Evaluates instrument calibration drift.
Calibration of run. continuing calibration since last valid CCV Reporting: Prior CCV In data QC
Verification (CCV) check 2) Check for sample matrix problems. report, ending CCV = audit review.

200.7: %R=95-105

immediately after IC,

90-110 following CCV's
Continuing Run with every CCV and after <2.2xMDL, or <10% 1) Check for high concentration Measures analyte carryover in
Calibration Blank high level samples as needed. of reporting limit, sample instrument and also evaluates
(CCB) whichever is greatest. 2) Reanalyze CCB. possible contamination in reagents

and glassware.

Reporting: In data QC report, Blanks
values reported down to criteria used.

Instrument Matrix

6010: Minimum 1/20 samples .

6010B: %R =75-125

1) Rerun spike

Evaluates affect of matrix on method

Spike Sample 200.7: Minimum 1/10 samples and 200.7 %R-70-130 2) Evaluate LCS performance. performance. Results not evaluated
(MS) for each batch. when sample analyte concentration
reater than 4X spike level.

Not performed on digested ; ) P

samples See MS Reporting: In data QC report.
Instrument Minimum 1/20 Samples in Either 3* PQL or 1) Rerun duplicate/spike Measures method precision. MSD
Duplicate Sample instrument sequence. <10%RPD, whichever 2) Evaluate LCS may be used instead of duplicate.
or Matrix Spike Not performed on digested Is greatest. Reporting: In data QC report.
duplicate. samples %R= See MS

Method Blank
Also see ICB and

Digested Samples, Minimum 1/20
samples or for each batch

< 10% of sample
concentration,

1) Re-digest samples from batch
which fail acceptance criteria.

Evaluates possible contamination in
reagents and glassware. Reporting:

EPA Methods 200.7/6010
Page 1 of 2
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METHOD QA/QC

PARAMETERS

ELEMENTAL ANALYSES BY ICP by EPA Method 200.7/6010B

For Water, Waste, and Soil Analyses
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS /REPORTING
SAMPLE/ CRITERIA
INDICATOR
CCB for direct whichever is more frequent <2.2xMDL, or <10% of Reporting: In data QC report, Blank
analyses Direct analyses: Daily and each reporting limit, values reported down to criteria used.

sequence whichever is greatest.
Laboratory Control | Digested Samples, Minimum 1/20 | 6010B: %R=75-125 1) Repeat LCS analyses Evaluates method precision and
SaLrEgkfa drect sz;m;;\les or for eac? batcht 200.7 %R=85-115 g; Erepa;r; ntew standards accuracy.
= or direc whichever is more frequen T ecalibrate Reporting: In data OC report
instrument Direct analvses: Daily and each Soils: Within 4) Re-extract and re-analyze samples porting QCrep
anal yses: Lally established acceptance iated with
yses sequence. i tified associated with LFB.
(undigested). ranges for cerutie 5) Flag data or re-digest batch
material.

Matrix Spike (MS) 6010: 1/20 samples or 6010B: %R= 75-125 1) See LCS Evaluates digestion extraction
(Laboratory 1/Digestion Batch whichever is 200.7: %R=70-130 2) Flag data or re-digest batch efficiency and sample matrix effects
Fortified Sample more frequent. 3) Repeat analyses on analyses.
Matrix (LFM)) 200.7: 1/10 samples or per batch Note MS recovery performance in Reporting: In data QC report.

Pre-digestion for
digested samples.

whichever is more frequent.

soils varies considerably with matrix.

Matrix Spike
Duplicate (MSD)
or digestion
duplicate

Pre-digestion for
digested samples

1/20 samples or 1/Digestion Batch
whichever is more frequent

Either +/- 3*LLD or
10% RPD

%R=See MS

1) See LCS
2) Flag data or re-digest batch
3) Repeat analyses.

Measures method precision. MSD
may be used instead of duplicate.

Reporting: In data QC report.

Serial Dilution when new matrix is encountered %R=90-110 for 1) Rerun samples Used for screening analyses and for

Sample analytes >50*PQL 2) Run samples on dilution evaluating new matrices.

Inter-element Annually, or whenever instrument Comparison to 1) Repeat Correction factors to account for

correction Factor changes might affect inter- historical data 2) Correct problem spectral overlap between differing

Studies element corrections. elements.

Upper Linear Annually, or whenever instrument Comparison to 1) Repeat Used to determine the upper linear

Range Studies changes might affect sensitivity. historical data 2) Correct problem calibration range for the instrument.

3) Adjust upper calibration limit

MDL/IDL Studies Annually or whenever instrument <2.2 X reporting limit 1) Repeat Evaluates overall method detection
changes, which might affect and comparisons to 2) Correct problem limits in clean sample matrix. Actual
sensitivity. prior studies. 3) Adjust reporting limit to >MDL samples may have higher MDL.

Reporting: Audit review

External PE Semi-annually, WS and WP study | Within EPA specified 1) Repeat External review of analytical method

Samples samples and internal double blind interlaboratory control 2) Correct problem accuracy. Historically, excellent
samples. limits performance.

Reporting: Current study results
available on www. energylab.com
website.

Control Charting
and Proof of
Competency

Annual, statistical review of
method QC data for each analyst.
or as needed

Data statistically within
control limits.

1) Correct method problem
2) Adjust control limits

For statistical process control.
Reporting: Audit review

EPA Methods 200.7/6010
Page 2 of 2
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ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC PARAMETERS
ELEMENTAL ANALYSES BY ICP-MS by EPA Method 200.8/6020
for Water, Waste, and Soil Analyses
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS/REPORTING
SAMPLE/ CRITERIA
INDICATOR
Sample Soils: 3050 Digestion Meet method QC 1) Reanalyze sample Reporting: Audit review,
Preparation Waters: Turbidity <1 Analyze criteria for the matrix. “Digestion batch ID for each sample

direct, >1 digest using 200.2
Total metals are all digested

and Date extracted available in Dates
Report”.

Instrument Tuning

Daily — before calibration, analyze
tuning solution; conduct mass
calibration, and mass resolution
check. Per method requirements

Per individual method
requirements:

1) Rerun tuning solutions

2) Adjust instrument parameters and
retune

3) Correct Problems

Set instrument parameters for
accurate qualitative elemental
identification. Tuning solution varies
according to matrix and targeted
analytes. Reporting: Audit review

Instrument Initial Daily, or when needed. None None Calibration of instrument. Calibration

Calibration (IC) 2 point calibration and blank validity Tested by ICV and ICB.
Reporting: In data QC report

(ICV) Initial Immediately follows calibration. R% =90-110 1) Recalibrate and rerun Evaluates accuracy/bias in calibration

Calibration Use second source standard. 2) Prepare fresh standards or/ ICV. standards.

Verification

Reporting: In data QC report

Initial Calibration

Immediately follows ICV

<2.2xMDL, or <10% of

1) Repour Blanks, recalibrate and

Evaluates reagent contamination and

Blank (ICB) reporting limit, rerun. instrument carryover and
whichever is greatest. 2) Prepare fresh blank background..
Reporting: In data QC report.
Blanks values reported down to
criteria used.
Low Level Reporting limit standard analyzed R%= 50-150 1) None Verifies instrument ability to
Calibration at beginning and end of run. quantitate analytes at the reporting
Verification (CRI) limit.

Reporting: In data QC report

Interference Check

Run daily

R%=80-120 for

1) Evaluate sample data. Results

Reporting: In data QC report

3) Reanalyze affected samples

Sample “A” per 6020B requirements interferents +/- 2* near reporting limit suspect if failing
(ICSA) reporting limit for ICSA.

analytes 2) Rerun sample as indicated.
Interference Check | Run daily for 6020B R%=80-120 for 1) Evaluate sample data. Results Reporting: In data QC report
Sample “AB” per 60208 requirements interferents near reporting limit suspect if failing
(ICSAB) ICSB.

2) Rerun sample as indicated.

Continuing Run every 10 samples and at end R%=90-110 1) Recalibrate and rerun all samples Evaluates instrument calibration drift.
Calibration of run. since last valid CCV Reporting: Prior CCV In data QC
Verification (CCV) 2) Check for sample matrix problems. report, ending CCV = audit review.
Continuing Run with every CCV and after <2.2xMDL, or <10% 1) Check for high concentration Measures analyte carryover in
Calibration Blank high level samples as needed. of reporting limit, sample instrument and also evaluates
(ccB) whichever is greatest. 2) Reanalyze CCB. possible contamination in reagents

and glassware.

Reporting: In data QC report, Blanks
values reported down to criteria used.

Instrument Matrix

6020: Minimum 1/20 samples .

6020B: %R =75-125

1) Rerun spike

Evaluates affect of matrix on method

Spike Sample 200.8: Minimum 1/10 samples and 200.8 %R-70-130 2) Evaluate LCS performance. performance. Results not evaluated
(MS) for each batch. when sample analyte concentration

Not performed on digested greater than 4X spike level.

samples Reporting: In data QC report.
Instrument Minimum 1/20 Samples in Either 3* PQL or 1) Rerun duplicate/spike Measures method precision. MSD
Duplicate Sample instrument sequence. <10%RPD, whichever 2) Evaluate LCS may be used instead of duplicate.
or Matrix Spike Not performed on digested Is greatest. Reporting: In data QC report.
duplicate. samples %R= See MS

Method Blank or

Digested Samples: Minimum 1/20

< 10% of sample

1) Re-digest samples from batch

Evaluates possible contamination in

EPA Methods 200.

8/6020
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METHOD QA/QC PARAMETERS
ELEMENTAL ANALYSES BY ICP-MS by EPA Method 200.8/6020

samples only)
Also See ICB and

whichever is more frequent.
Direct analyses: Daily and each

<2.2xMDL, or <10% of
reporting limit,

for Water, Waste, and Soil Analyses
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS /REPORTING
SAMPLE/ CRITERIA
INDICATOR
LRB) (Digested samples or for each batch concentration, which fail acceptance criteria. reagents and glassware. Reporting:

Reporting: In data QC report, Blank
values reported down to criteria used.

Pre-digestion for
digested samples.

whichever is more frequent.

soils varies considerably with matrix.

CCB for direct sequence. whichever is greatest.
analyses
Laboratory Control | Digested Samples: Minimum 1/20 | 6020B: %R=75-125 1) Repeat LCS analyses Evaluates method precision and
STEQ? drect se;;n;;les or for eac? batcht 200.8 %R=85-115 g Erep&ll_rtt)e ntew standards accuracy.
= or direc whichever is more frequent. G ecalibrate Reporting: In data OC report
instrument Direct analyses: Daily and each Soils: Within 4) Re-extract and re-analyze samples porting QCrep
analyses sequence. establlsfhed acgfgptance associated with LFB.
(undigested). ranges for cert ied 5) Flag data or re-digest batch

material.
Matrix Spike (MS) 6010: 1/20 samples or 6020B: %R=75-125 1) See LCS Evaluates digestion extraction
(Laboratory 1/Digestion Batch whichever is 200.8: %R=70-130 2) Flag data or re-digest batch efficiency and sample matrix effects
Fortified Sample more frequent. 3) Repeat analyses on analyses.
Matrix (LFM)) 200.8: 1/10 samples or per batch Note MS recovery performance in Reporting: In data QC report.

Matrix Spike or
Digestion duplicate
sample

1/20 samples or 1/Digestion Batch
whichever is more frequent

Either +/- 3*LLD or
10% RPD

%R=See MS

1) See LCS
2) Flag data or re-digest batch
3) Repeat analyses.

Measures method precision. MSD
may be used instead of duplicate.

Reporting: In data QC report.

Internal Standards

Monitor in all standards, samples,
and QC samples.

6010B: 30-140% of IC
for all standards,
blanks, and samples.
200.7: 60-125% of IC
for all analyses.

1) Reanalyze sample

2) Dilute sample and reanalyze.

3) Evaluate associated QC samples
in sequence.

4) Reanalyze sequence

Internal standards compensate for
instrument drift and sample matrix
affects. Internal standards used
depend on parameters and sample
matrix.

Reporting: Audit review

MDL/IDL Studies IDL's Quarterly, MDL's <2.2 X reporting limit 1) Repeat Evaluates overall method detection
semiannually, or both whenever and comparisons to 2) Correct problem limits in clean sample matrix. Actual
instrument changes which might prior studies. 3) Adjust reporting limit to >MDL samples may have higher MDL.
affect sensitivity. Reporting: Audit review

Upper Linear Annually, or whenever there are Comparison to 1) Repeat Used to determine the upper linear

Range Studies instrument changes, which might historical data 2) Correct problem calibration range for the instrument.
affect sensitivity. 3) _AdJu_st upper Reporting: Audit review

calibration/quantitation limit

External PE Semi-annually, WS and WP study | Within EPA specified 1) Repeat External review of analytical method

Samples samples and internal double blind interlaboratory control 2) Correct problem accuracy. Historically, excellent
samples. limits performance.

Reporting: Current study results
available on www. energylab.com
website.

Control Charting
and Proof of
Competency

Annual, statistical review of
method QC data for each analyst.
or as needed

Data statistically within
control limits.

1) Correct method problem
2) Adjust control limits

For statistical process control.
Reporting: Audit review

EPA Methods 200.

8/6020
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ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC PARAMETERS
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS
EPA Method SW-846 8260B for SOIL & WATER
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS/REPORTING
SAMPLE/ CRITERIA
INDICATOR
Sample Methods: Meet method QC 1) Reanalyze sample Waters are introduced into the
Preparation Soils: Extracted by 50308 then criteria for the matrix. GCIMS using Purge & Trap. Soils
analyzed by Purge & Trap are extracted into methanol and the

Waters: 5030B Purge & Trap
Surrogates added to all samples

methanol extract is added to water
and analyzed by Purge and
Trap/GC/IMS

Initial Calibration

5 point initial calibration Range:
2,5,10, 15, 20 ug/L

If %RSD<15 use avg
RF, alternatively use
calibration curve (See
Note #1).

1. Correct problem
2. Prepare new standards
3. Recalibrate

Calibration of instrument and check
of response linearity.

Reporting: Audit review

Calibration (CC)

12 hours to update internal
standard response factors (RF)

CCCs, 30% for all
others. Internal Std
areas R% = 50-150 of
IC, See Note #2

2. Re run instrument tune

3. Re-calibrate and re-analyze all
samples since last valid calibration
check.

Tuning BFB Initially and every 12 hours Meet method tuning 1. Adjust instrument Evaluate mass sensitivity, mass
thereafter. criteria. 2. Recheck tune resolution, isotope ratio, and baseline
(Table 2 SOP ELI 50- 3. Until successful threshold.
006) Reporting: Audit review
(ICV) Initial See LFB using second source Evaluates accuracy/bias in calibration
Calibration standard. standards.
Verification
Continuing Mid-level standard analyzed every | RF +/- 20% of IC for 1. Correct problem -Reanalyze CC. Verifies instrument calibration and

stability throughout analyses.

Reporting: In data validating report
package

calibration.

samples associated LFB.

Method Blank Each batch of 20 samples/matrix <% PQL 1. Repeat analyses once Measures and evaluates possible
or when there is a change of 2. Correct problem contamination in reagents and
reagents, whichever is more 3. Re-extract and re-analyze all glassware used in method.
frequent. samples associated with method Reporting: Routine data reporting

blank. package.

Matrix Each batch of 20 samples/matrix CLP SOW 3/90 1. Repeat analyses Evaluates affect of matrix on method

Spike/Matrix Spike | or when there is a change of %R = 60-140 2. Re-extract and reanalyze MS, (if performance.

Duplicate reagents, whichever is more %RPD = See example sufficient sample). Reporting: Routine data reporting

(MS/MSD) frequent. QA Matrix Spike 3. Evaluate LFB performance. package.

reports

Lab Fortified Blank | Minimum 1/20 samples/matrix and | %R = 60-140 1. Repeat analyses Evaluates method precision and

(LFB) or Lab each batch of samples, whichever | Includes the 65 2. Prepare new standards accuracy. Method specifies 70-130

Control Sample is more frequent. Use second compounds on ELI 3. Recalibrate Reporting: Routine data reporting

(LCS) source standards to check Short List. 4. Re-extract and re-analyze all package.

Internal Standards

Monitor total areas in each

Samples: Area% 50-

1. Repeat analyses

Measures instrument stability and

(including QC)
1,2-Dichloroethane-d4
Toluene-d8
p-Bromofluorobenzene

2. Recalibrate with fresh fortification
standard.
3. Re-extract samples

(Samples and QC) | analyses 150% of IC 2. Correct Problem sensitivity.
Bromochloromethane-d2 3. Re-prepare samples Reporting: Audit review
Fluorobenzene RT = +/- 30 sec of IC. 4. Analyze different sample
Chlorobenzene-d5 5. Re-analyze set of samples.
1,2-Dichlorobenzene-d5

Surrogates Present in all extracted samples %R = 80-120 1. Repeat analyses Evaluates method performance on

each individual sample analyzed.

Reporting: Routine data reporting
package.

Mass Spectra

Review all target analytes in
standards, and also target
compounds found in samples.

Spectra must be
consistent with library
database

1)Verify calibration spectra and
retention times
2) Repeat analyses

Used to qualitatively identify target
compound hits in samples.

Reporting: Audit review

EPA Method 8260B
Page 1 of 2
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ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC PARAMETERS
VOLATILE ORGANICS BY PURGE AND TRAP GC/MS
EPA Method SW-846 8260B for SOIL & WATER
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS /REPORTING
SAMPLE/ CRITERIA
INDICATOR
MDL Studies MDL - Annually for water and soils | MDL< PQL 1. Repeat once Evaluates overall method detection
and initially for each new 2. Correct problem limits in clean sample matrix. Actual
instrument setup or analyst. samples may have higher MDL.
Reporting: Audit review
External PE Semi-annually, WP study Within specified 1. Repeat External review of analytical method
Samples samples. interlaboratory control 2. Correct problem accuracy.
limits

Reporting: Audit review

Control Charting
and Proof of
Competency

Annual, statistical review of
method QC data for each analyst.
or as needed

Data statistically within
control limits.

1. Correct method problem
2. Adjust control limits
3. Replace analyst

For statistical process control.
Reporting: Audit review

Note 1: CCC = Continuing Calibration Check Compounds. Calibration curve (first or higher order), all analytes %RSD<30 then
R2 >0.99, RF for System Performance Check Compounds (SPCCs) >0.3000 for Chlorobenzene and
1,1,2,2-Tetrachloroethane;>0.1 for Chloromethane and 1,1-dichloroethane, and Bromoform.

Note 2: RF acceptance criteria for SPCCs same as for initial calibration.

EPA Method 8260B
Page 2 of 2
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ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-

- Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
TABLE 2.
BFB MASS INTENSITY SPECIFICATIONS (4-BROMOFLUOROBENZENE)®
Mass Intensity Required (relative abundance)
50 15 to 40% of mass 95
75 30 to 60% of mass 95
95 base peak, 100% relative abundance
96 5 to 9% of mass 95
173 less than 2% of mass 174
174 greater than 50% of mass 95
175 5 to 9% of mass 174
176 greater than 95% but less than 101% of mass 174
177 5 to 9% of mass 176

a

Alternate tuning criteria may be used (e.g. CLP, Method 524.2, or
manufacturers' instructions), provided that method performance is
not adversely affected.
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ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC PARAMETERS
SEMIVOLATILE ANALYSES BY GC/MS
EPA Method 8270C
QA

SAMPLE/ FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS/REPORTING
INDICATOR CRITERIA
Sample SW-846 Methods: Meet method QC 1) Re-analyze sample or re-extract Minimum sample volume required
Preparation Soils: 35508 or 3545 criteria for the matrix. sample. If re-extraction outside of per sample. (Additional recommend)
Extraction holding time report both sets of data. Soils: 30 grams

Waters: 3510C or 3520C
Wastes: 3550B, 3545, 3580
Surrogates added to all samples

Water: 1 Liter

Calibration (CC)

12 hours to update internal
standard response factors (RF)

2) Re-run instrument tune

3) Re-calibrate and re-analyze all
samples since last valid calibration
check.

Instrument Initial 5 point initial calibration See Note #1 1) Correct problem Calibration of instrument and check
Calibration (IC) Range:20,50,75,100,150 2) Prepare new standards of response linearity.
3) Recalibrate Reporting: Audit review
Tuning DFTPP Initially and every 12 Meet method tuning 1) Adjust instrument Evaluate mass sensitivity, mass
hours thereafter. criteria. 2) Recheck tune resolution, isotope ratio, and baseline
(Table 3 SOP ELI 50- 3) Until successful threshold.
009) Reporting: Audit review
(ICV) Initial Quarterly or with each new lot# of R% = 85-115 of IC 1) Correct problem Evaluates accuracy/bias in calibration
Calibration standards used for calibration. 2) Prepare new ICV or IC standards standards.
Verification Reporting: In data validating report
package
Continuing Mid-level standard analyzed every | See Note #2 1) Correct problem -Reanalyze CC. Verifies instrument calibration and

stability throughout analyses.

Reporting: In data validating report
package

GC Performance
Analyte
Degradation

Each Tuning:

Evaluate TIC areas of DDT
breakdown products and
chromatographic profile

<20% breakdown

1) Instrument maintenance
2) Re-check tune

Evaluates chromatographic system
for reactivity.

Reporting: Audit review

Re-extract and re-analyze all
samples associated with LFB.

Method Blank Each batch of 20 samples/matrix <Y% PQL excepting 1) Repeat analyses once Measures and evaluates possible
or when there is a change of phthalates 2) Correct problem contamination in reagents and
reagents , whichever is more 3) Re-extract and re-analyze all glassware used in method.
frequent. samples associated with method Reporting: Routine data reporting

blank. package.

Matrix Each batch of 20 samples/matrix CLP SOW 3/90 1) Repeat analyses Evaluates affect of matrix on method

Spike/Matrix Spike | or when there is a change of (Table 9 - SOP ELI50- | 2) Re-extract and reanalyze MS, (if performance.

Duplicate reagents, whichever is more 009) or §t§tistical sufficient sample). Reporting: Routine data reporting

(MS/MSD) frequent. control limits. 3) Evaluate LFB performance. (See package.

%RPD = See example | Note #3)
QA Matrix Spike
reports

Lab Fortified Blank | Minimum 1/20 samples/matrix and | (Table 6 - SOP ELI50- | 1) Repeat analyses Evaluates method precision and

(LFB) each batch of samples, whichever | 009) or statistical 2) Prepare new standards accuracy.

QC Check Sample | is more frequent. control limits. 433 Recalibrate Reporting: Routine data reporting

package.

Internal Standards
(Samples)

Monitor total areas in each
analyses

Acenapthene-d10 Phenanthrene-
d10 Chrysene-d12

1,4 Dichlorobenzene-d4,
Napthalene-d8, and Perylene-d12

Samples: Area% 50-
150% of IC

RT = +/- 30 sec of IC.

1) Repeat analyses

2) Correct Problem

3) Re-prepare samples

4) Analyze different sample
5) Re-analyze set of samples.

Measures instrument stability and
sensitivity.
Reporting: Audit review

Mass Spectra

Review all target analytes in
standards and reported analytes

in camnlac

Spectra must be
consistent with library

1)Verify calibration spectra and
retention times

Used to qualitatively identify target
compound hits in samples.

EPA Method 8270 C
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ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC PARAMETERS
SEMIVOLATILE ANALYSES BY GC/MS
EPA Method 8270C
QA
SAMPLE/ FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS/REPORTING
INDICATOR CRITERIA
in samples. database 2) Repeat analyses Reporting: Audit review
Surrogates Present in all extracted samples CLP-SOW 3/90 1) Repeat analyses Evaluates method performance on
(including QC) (Table 8 - SOP ELI 50- 2) Recalibrate with fresh fortification each individual sample analyzed.
009) or stafistical standard. Reporting: Routine data reporting
control limits 3) Re-extract samples package.
MDL Studies MDL - Annually each for water MDL 1) Repeat once Evaluates overall method detection
and for soils, initially for each new | <0.2X of PQL 2) Correct problem limits in clean sample matrix. Actual

instrument setup or analyst.
Calculated from method validation
study of QC check sample.
%R=60-140, %RSD <30

PQL = 10ug/L or
0.33ug/g with
exceptions (See Note
#4)

samples may have higher reporting
limit.
Reporting: Audit review

Control Charting
and Proof of
Competency

Annual, statistical review of
method QC data for each analyst.
Or as needed

Data statistically within
control limits.

1) Correct method problem
2) Adjust control limits
3) Replace analyst

For statistical process control.
Reporting: Audit review

Note #1

%RSD for CCC (Table 4 SOP ELI 50-009) <30. RF for SPCC's (N-nitroso-di-n-propyl amine, hexachlorocyclopentadiene, 2,4-Dinitrophenol, and 4-
Nitrophenol) > 0.050. If % RSD for a compound is < 15, linearity is assumed and average RF is used. If % RSD > 15 (and less than 30 for CCC), use a calibration curve
with correlation coefficient >= 0.990. Lower calibration levels are not used for certain compounds. PQL’s are adjusted as appropriate.

Note #2 RF for SPCC>0.050, RF of CCC's must be <20% difference from IC. RF of all other compounds must be <30% difference from IC.

Note #3 If any analyte in the MS/MSD fails, QC limits for failed compounds must be within acceptable recovery limits for the blank spike laboratory control sample.

Note #4 PQL for Benzidine, 3,3' Dichlorobenzidine, and pyridine = 20ug/L. 4-Nitrophenol, Pentachlorophenol, 2,4-Dinitrophenol, 4,6-Dinitro-2-methylphenol = 50 ug/L.

EPA Method 8270 C
Page 2 of 2

7/00



Handout 08B

ENERGY LABORATORIES, INC. *1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com
METHOD QA/QC Parameters
Volatile Petroleum Hydrocarbons (VPH) per Massachusetts Method
January 1998 Revision
QA FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS
SAMPLE/ CRITERIA

INDICATOR
Sample Soils: Methanol Preserved vials Meet all method QC | 1) Reanalyze sample VPH surrogates added to all sample
Preparation required. 10 grams Soil/20mL of criteria for the before extraction.

methanol VPH Surrogates added matrix.

to all samples before extraction.

Waters: VOA Vials, preserve to a

PH<2.
Instrument 5 Point calibration to precede 25% RSD of Mean 1. Repeat calibration Used to calibrate instrument response.
Calibration analyses. Use average response Response Factors. 2. Correct problem Consists of a 13 component standard
(IC) factors. Certain compounds are Includes individual 3. Recalibrate containing both aliphatic and aromatic

selected for FID calibration and
other compounds are used for PID
calibration.

compound response
factors and range
response factors.

hydrocarbons

Initial Calibration
Verification (ICV)

Follows valid initial calibration
(See Blank Spike)

1. Repeat once
2. Recalibrate

Second source standard to evaluate
calibration standard biases.

3. Prepare fresh standards
Continuing Every 12 Hours and at the end of 75-125% of Initial 1. Repeat once Analyses of Mid-level calibration
Calibration Check every analytical sequence Calibration for the 2. Correct problem standard to measure drift in instrument
(CCC) CCC preceding 3. Recalibrate sensitivity/method performance.
sample analyses. 4. Reanalyze all samples since last valid
calibration check.
Method Blank Minimum 1/20 Samples % of PQL for target 1. Repeat once Method blank evaluates glassware
analytes 2. Correct problem reagents, and methodology to be free
3. Re-analyze all samples since last of contamination. Soil method blanks
valid method blank. use clean sand.
e L (Recommended) ) . ) ]
Matrix Spike and Minimum 1/20 samples 70-130% Recovery. 1. Evaluate matrix, possibly repeat using | Evaluates affect of matrix on method
Matrix Spike 20% RPD between higher spiking level. performance. Soils are spiked at time
duplicate duplicates. 2. Correct problem of extraction.
(MS/MSD) 3. Verify sample homogeneity for soils.
Laboratory Minimum 1/20 samples R% =70 - 130 1. Repeat once Evaluates overall performance of
Fortified Blank Soils are prepared using a blank 2. Correct problem method on a characterized matrix.
(Blank Spike) sand matrix. 3. Re-analyze all samples since last
valid laboratory fortified blank.
Surrogates TFT spiked into all samples Recovery 70-130% 1. Evaluate sample matrix and surrogate | Evaluates method performance on
analyzed spike level. each individual sample matrix.
2. Repeat once
3. Evaluate LFB performance
Analyte Confirm target VPH analytes by Upon client request. | None Analyte identifications in samples are
Confirmation in GCIMS analyses. not routinely confirmed. GC/IMS
Samples confirmation done only per client

request.

VPH QC Elements
Page 1 of 2
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Volatile Petroleum

METHOD QA/QC Parameters

Hydrocarbons (VPH) per Massachusetts Method

January 1998 Revision

control limits

MDL Studies MDL - Annually for soils and water | MDL<0.3X of PQL 1. Repeat once Method Detection Limit (MDL) studies
and initially for each new 2. Correct problem are used to verify the ability to measure
instrument setup or analyst. 3. Until successful analyte measurements at the minimum

reporting level.

Proof of Statistical review of method QC Data statistically 1. Correct method problem Review of each analyst QC data show

Competency data for each analyst. within control limits. 2. Replace analyst them to be skilled competent analysts.

External PE None Within 1. Repeat External PE samples are not utilized.

Samples interlaboratory 2. Correct problem Laboratory analyzes internal QC

samples as per method.

Control Charting

Annually or as needed

1. Correct method problem
2. Adjust control limits
3. Replace analyst

Data statistically
within control limits.

Surrogate, MS, LCBS %recovery, and
RPD are done biannually. MS/MSD
data not plotted.
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METHOD QA/QC PARAMETERS
Extractable Petroleum Hydrocarbons (EPH) per Massachusetts Method
January 1998 Revision
A
SAMQPLE/ FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS

INDICATOR CRITERIA

Sample Methods: Meet all method QC 1) Re-analyze sample Samples are extracted using

Preparation Soils: 3550 (30 grams to 1mL) criteria for the matrix. Methylene chloride solvent and then

. . the extract is concentrated.

Waters: 3510 or 3520 (1 Liter to 1 Following separation of extract into
mL) an aliphatic and aromatic fraction
1mL of EPH extraction surrogates each fraction is independently
added to all samples prior to analyzed by GC/FID. Sample
extraction. amount and final extract volume may
1 ml of EPH separation surrogates be adjusted based on analyte levels
added to extract just prior to and/or sample matrix.
separation.

Fractionation Per each Lot # of Separation Effective separation of 1. Repeat once Uses aliphatic and aromatic

Check Cartridges Used target analytes into 2. Correct problem (adjust elution hydrocarbon standards in hexane.

appropriate fraction.
R%=40-140 except
the more volatile target
analytes with >20%
recovery.

volumes)
3. Prepare new standards
4. Recalibrate

The more volatile aromatic and
aliphatic compounds may have lower
recoveries than method specified
limits.

verified

2) Retention Time Windows -Use
RRT and analyst discretion for
instrument stability.

resolution: Monitored
against historical
performance levels.
50% separation of
phenanthrene and
anthracene.

2. Adjust column conditions
3. Perform instrument maintenance
4. Replace GC column

Initial Calibration 5 point initial calibration each for 25% RSD MnRF 1. Repeat once Used to Calibrate instrument,

(1) aliphaticg an_d aromatics, external 25%RSD each 2. Correct problem evaluatgs chromgtographic
standardization option of method component. 3. Prepare new standards separation effectiveness, and
chosen. 4. Recalibrate instrument response linearity.
Aliphatic Standard Solution
Aromatic Standard Solution
Range: 5,50,200,500,and 1000
ug/mL.

To precede sample analyses.
Chromatography 1) Each IC or CCC- Resolution is Chromatographic 1. Repeat once Verifies that gas chromatographic

system is operating properly.

Resolution criteria for two selected
PAH pairs are not met as per method
specifications.

Initial Calibration

Follows the IC, using second

+/- 25% of MnRF

1. Repeat once

Evaluates accuracy of calibration

(cce)

Calibration Check

12 hours and at the end of every
analytical sequence

+/- 25% RF each

2. Correct problem
3. Re-calibrate and re-analyze all

Verification (ICV) source calibration standards. +- 25% RF each 2. Prepare fresh standards and standards.
DRO standard used to verify component reanalyze.
aliphatic IC standard and a 3. Recalibrate and re-analyze all
separate PAH standard is used for affected samples.
aromatics.
Continuing Mid-level standard analyzed every | +/- 25% of MnRF 1. Repeat once Verifies instrument calibration and

stability throughout analyses. No QC
criteria for the CC following sample

or when there is a change of
reagents, whichever is more
frequent.

2. Correct problem

3. Re-extract and re-analyze all
samples associated with method
blank.

component ) alldlyst o
samples since last valid calibration analyses.
check.
Method Blank Each batch of 20 samples/matrix <% PQL 1. Repeat analyses once Measures and evaluates possible

contamination in reagents and
glassware used in method.

EPH Method
Page 1 of 2
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QA
SAMPLE/ FREQUENCY ACCEPTANCE CORRECTIVE ACTION COMMENTS

INDICATOR CRITERIA

Instrument Blank Each 12 hour sequence or as <% PQL 1. Repeat analyses once Measures and evaluates possible
indicated, such as after a heavily 2. Perform Instrument maintenance contamination in gas
contaminated extract. A method 3. Re-analyze all associated samples | chromatographic analysis system.
blank analyses can be substituted in sequence where contamination
for an instrument blank. level may affect result.

Matrix Each batch of 20 samples/matrix %R = 40-140 except for | 1. Repeat GC analyses Evaluates affect of individual matrix

Spike/Matrix Spike | or when there is a change of the more volatile 2. Re-extract and reanalyze on method performance and method

Duplicate reagents, whichever is more aromatic and aliphatic MS/MSD, (if sufficient sample) or precision. Poor MS/MSD QC

(MS/MSD) frequent. Fortified with 5 or more compounds which may | select another sample to MS. performance does not necessarily
representative aliphatic and 5 or have lower recovery. 3. Evaluate LFB performance. reject extraction batch group.
more aromatic compounds. Uses | oRpD = 50% Control limits are advisory due to
a second source standard. (advisory) sample matrix effects.

Blank Spike Minimum 1/20 samples/matrix and | %R = 40-140 1. Repeat analyses Evaluates method accuracy. Used

(BLKSPK) each batch of samples, whichever 2. Prepare new standards for ongoing proof of competency.
is more frequent. Same spiking 3. Recalibrate
solution as for MS/MSD 4. Re-extract and re-analyze all

samples associated with LFB.

Extraction Added to all samples prior to %R = 40-140 1. Repeat analyses Evaluates extraction and separation

Surrogates extraction (including QC). Control limits are 2. Evaluate for matrix effects method performance on each
Ortho-Terphenyl (PAH fraction) advisory due to 3. Re-extract samples if method individual sample analyzed. Water
and 1-Chloro-octadecane possible sample matrix batch performance is suspected. samples containing sediment may
(Aliphatic fraction). effects. have reduced analyte and surrogate

extraction efficiency. Extraction
performance alone can be evaluated
from an EPH screening result.

Separation Surrogates added to sample %R =40-140in 1. Repeat analyses Evaluates the effectiveness of the

Surrogates extract prior to fractionation. Aromatic fraction. 2. Evaluate for matrix effects aliphatic/aromatic separation step.
2-Bromonapthalene and 2- Control limits are 3. Re-extract samplgs if method Plroportional Lev_eI of presence of
Fluorobiphenyl. advisory due to batch performance is suspected. enhey surrogate in the aliphatic

possible sample matrix fracuonlsuggests |ncomplet§
effects. separation of the more volatile PAH's
from the aliphatic fraction.

EPH Screening Analyses of extract prior to the %R = 40-140 for 1. Repeat analyses Evaluates method extraction
separation step of the EPH extraction surrogates. 2. Evaluate for matrix effects performance on each individual
method. Full EPH 3. Re-extract samples if method sample analyzed. Target analyte

recommended if TEH batch performance is suspected. levels in result are used to determine
result >0.1mg/L for if full EPH analyses is necessary.
waters or 50ug/g for

soils.

PAH Target Analyses performed by 8270 on Meets 8270 analyses 1. Repeat analyses to meet all 8270 Confirms and accurately quantitates

Analyte Aromatic fraction if PAH target criteria method QC criteria PAH levels in aromatic extract. 8270

Confirmations analytes are present above method isconsidered less sensitive
MTDEQ limits. to false positives than the EPH

method..

MDL Studies MDL - Annually for water and MDL< PQL 1. Repeat once Evaluates overall method detection
soils and initially for each new 2. Correct problem limits in clean sample matrix. Actual
instrument setup or analyst. samples may have higher MDL.

External PE None Within specified 1. Repeat External review of analytical method

Samples interlaboratory control 2. Correct problem accuracy. See BLKSPK.

limits

Control Charting Annual, statistical review of Data statistically within 1. Correct method problem For statistical process control and

and Proof of method QC data for each analyst. | control limits. 2. Adjust control limits demonstration of capability for

Competency or as needed 3. Replace analyst or extractionist analysts.

EPH Method
Page 2 of 2
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Organizational Charts

Corporate Organizational Chart
ELI-Billings Organization Chart
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ENERGY LABORATORIES, INC.
CORPORATE ORGANIZATIONAL CHART

CORPORATE MANAGEMENT

Bill Brown, President
John Standish, Vice President

[ [ | |
QUALITY ASSURANCE ACCOUNTING HEALTH AND SAFETY MARKETING
Andy Valkenburg Ph.D. Tracy Dangerfield CPA Pat Campbell Sheryl Garling
I [ [ [ [ | |
BILLINGS, MT RAPID CITY, SD CASPER, WY GILLETTE, WY HELENA, MT COLLEGE STATION, TX IDAHO FALLS, ID
LABORATORY LABORATORY LABORATORY LABORATORY LABORATORY LABORATORY LABORATORY
John Standish, Manager LJ Hanson, Manager Roger Garling, Manager Terry Friedlan, Manager Roger Pasch, Manager Gary Pudge, Manager Kay Finley, Manager
|__|Organics All Departments | | Organics All Departments All Departments All Departments All Departments
Bill Brown LJ Hanson Steve Carlston Terry Friedlan Roger Pasch Gary Pudge Kay Finley
Inorganics QA/QC | |Inorganics QA/QC QA/QC QA/QC QA/QC
Lisa Bradley Linda Larson Steve Dobos Chris Wilson Jon Hager Julie Rhubottom Patty Tibbetts
Aquatic Toxicity | | Radiochemistry
| Nancy Lorfing Dave Blaida
QA/QC | QA/QC
— | Andy Valkenburg James Yocum
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ENERGY LABORATORIES, INC.
BILLINGS ORGANIZATIONAL CHART

Bill Brown, President
John Standish, Vice President

QUALITY ASSURANCE

Cornelius A. Valkenburg Ph.D.

ACCOUNTING

Tracy Dangerfield CPA

MARKETING/PROJ. MGR
Wynn Pippin

INFORMATION SVCS
Brian Fassett

SAFETY AND HEALTH

Pat Campbell

OFFICE SERVICES J—

Kathi Renier

SAMPLE CUSTODY
Kathi Renier

BRANCH LABORATORIES
Casper, WY

Roger Garling, Manager
Gillette, WY

Terry Friedlan, Manager
Rapid City, SD

LJ Hansen, Manager
Helena, MT

Roger Pasch, Manager
College Station, TX

Gary Pudge, Manager
Idaho Falls, ID

Kay Finley, Manager

INORGANICS
John Standish, Lab Manager

Inorganics Laboratory
Lisa Bradley, Ph.D., Supervisor

Hazardous Waste
Mark Saunders, Supervisor

Aquatic Toxicity
Nancy Lorfing, Supervisor

Soils, Mining and Agricultural
Sonya Mallet, Supervisor

Microbiology
Linda Valkenburg, Supervisor

ORGANICS
Bill Brown, Supervisor

Pesticides and Herbicides
Gary Warren, Supervisor

SVOC's by GC
Mark Waddington, Ph.D., Supervisor

SVOC's by GC-MS
Sean McGrew, Supervisor

VOC's by GC
Bill Watson, Supervisor

VOC's by GC-MS
Steve Dilts, Ph.D., Supervisor
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WILLIAM T. BROWN

President
Director of Organic Analysis Department

Experienced in laboratory methods development, on-site sampling and analysis, and analytical chemistry.

Education & Academic Training

Bachelor of Science in Fish and Wildlife, Montana State University, Bozeman, MT, Management, 1977
Organic Chemistry and Analytical Instruments, Eastern Montana College, Billings, Montana. 1980
Operation and maintenance of Dionex lon Chromatograph, Dionex Corporation, 1977.

Modern Techniques in Gas Chromatography, American Chemical Society Short Course, 1988.

Gas Chromatography Mass Spectrometry, American Chemical Society Short Course, 1989.

Finnigan Mat Company Gas Chromatograph Mass Spectrometry Training Course, 1989.

Analysis of Water & Waste Samples by U.S. EPA Methods, American Chemical Society Short Course, 1990.

Professional Experience

1986 to present, President, Chemist - Energy Laboratories, Inc., Billings, Montana. In charge of the development of the
trace organics analytical department. Develops test methods, selects equipment, and trains technical staff in the analysis of
trace organic compounds in samples of environmental and commercial interest.

1981 - 1987, Manager - Energy Laboratories, Inc., Branch Laboratory, Gillette, Wyoming. Responsible for routine
analysis and quality control of water, natural gas, and petroleum products. Involved in field on site sampling and testing,
meter calibrations, and supervision of branch laboratory staff.

1979 - 1981, Laboratory Technician - Energy Laboratories, Inc., Billings, Montana. Responsible for the natural gas and
petroleum products department of the lab including field natural gas testing. Also involved with various work in water
and soil analysis including formal training in ion chromatography.

1977 - 1979, Fisheries Biologist - Water and Forests Department of the Government of Niger, Africa. While in the Peace
Corps, responsible for developing fisheries management programs in a specific region including monitoring water quality
by on-site testing.

LABORATORIES
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JOHN M. STANDISH

Lab Director/Chief Chemist

Experienced in the examination of many types of environmentally related samples including water, soil, coal, and air
pollutants

Education and Academic Training

Bachelor of Science in Biology, College of Great Falls, Great Falls, MT, 1973
Managing the Chemical Analysis Laboratory, 32 hr seminar, 1979

Financial Management of the Closely Held Business, 8 hr seminar, 1985

Hiring and Firing, 8 hr seminar, 1986

MS-DOS Operating Systems, 16 hr class, 1986

Dale Carnegie Training, 14 week training 1986

Taking Control of Your Workday, 8 hr seminar, 1989

Pittsburgh Conference of Analytical Chemistry, 5 day conference, 1989 & 1992
Unix Operating Systems, 24 hr class, 1991

New Sample Preparation Methods for Chemical Analysis, American Chemical Society Short Course, 1992.

Professional Experience

1981 - Present, Chief Chemist - Energy Laboratories, Inc., Billings, Montana. Coordinates laboratory analysis with client
contracts. Responsible for direction, training, and supervision of the analytical laboratory staff. Involved in new
procedural and equipment development, quality assurance program, client relations, and report preparation.

1974 - 1981, Director of Chemical and Environmental Laboratory - Northern Testing Laboratories, Inc., Billings,

Montana. Responsible for personnel training and supervision, laboratory schedules, client relations and analytical
methodology development. Chief areas of analysis were soils, water, coal, air pollution, and meteorological monitoring.

Professional Organizations

American Society of Testing and Materials
Montana Mining Association

Montana Geological Society

Northwestern Mining Association

LABORATORIES
QA_Manual 2005.10



Handout 08B

Quality Assurance Program
Energy Laboratories, Inc. Billings, Montana

CORNELIUS A. VALKENBURG Ph.D.

Senior Analytical Chemist/Quality Assurance Officer
Education

Ph.D., Analytical Chemistry, Montana State University, Bozeman, Montana, 1987

Bachelor of Arts, Biology with minor in Chemistry, Carroll College, Helena, Montana, 1979
Technical Writing, University of Nevada, Las Vegas, Nevada, 1988

Emergency Medical Training, Hillsboro Medical Hospital, 1981

Mass Spectrometry, Oregon Graduate Center, 1981

Dale Carnegie Management Training, Billings, Montana, 1996

Dale Carnegie Graduate Assistant Training, Billings, Montana 1997

Professional Experience

1992- Present, Analytical Chemist/Quality Assurance Officer - Energy Laboratories, Inc., Billings, Montana. Corporate
Quality Assurance Officer responsible for the Quality Assurance monitoring of laboratory operations. Performs method
development, prepares and updates standard operating procedures, performs technical training, and involved with special
projects. Manages laboratory solvent recycling program.

1989 - 1992, Senior Organic Analytical Chemist - ICF Kaiser Engineers, Las Vegas, Nevada. Provide supervisory and
technical support in the design, preparation, analysis, and multi-laboratory certification of analytical method performance
evaluation materials used to evaluate current and proposed EPA organic analytical procedures. Also review proposed
EPA methods contracts for technical accuracy. Secondary duties as Laboratory Safety Officer.

1987 - 1989, Senior Scientist - Lockheed Engineering and Sciences Company, Environmental Programs (Organic
Chemistry Section), Las Vegas, Nevada. Responsible for research and development projects as applied to improved
methods for the analysis of EPA priority pollutants. Areas of study include: liquid-liquid extractions, solid-phase
extraction, soil leachability modeling (TCLP), chemical derivatives for gas and liquid chromatography, production of
performance evaluation materials, gas chromatographic methods, supercritical fluid chromatography and extraction, and
laboratory automation.

1981 - 1987, Ph.D. Candidate, Graduate Research, Assistant - Montana State University, Department of Chemistry,
Bozeman, Montana. Research in gas chromatographic detector design, modification, and characterization by computer
modeling. Teaching of undergraduate laboratories in the areas of inorganic, organic, and analytical chemistry.

1981 - 1981, Research and Development Chemist - Falls Chemicals, Great Falls, Montana. Methods development for the
analysis of raw materials and formulated products used or produced by Falls Chemicals. Performed optimization studies
for plant chemical processes.

1980 - 1981, Research Technician - Oregon Graduate Center, Beaverton, Oregon. Synthesis and purification of polyamine
dueterated analogues for their use as internal standards in mass spectrometry.

1978 - 1979, Field Technician and Student Researcher - State of Montana Water Quality Bureau and Carroll College,
Helena, Montana. Evaluate the effects of subsurface drainage on saline seep areas.

Summer 1978, Lab Technician - American Chemet Corporation, East Helena, Montana. Quality control for the
manufacture of CuO and CuO,, and the trace analysis of Pb. Methods used were wet chemistry, electrochemistry, and
atomic absorption.

Professional Organizations

American Chemical Society

LABORATORIES
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WYNN PIPPIN

Project Manager

Education
B.S. Microbiology, Agronomy, South Dakota State University, Brookings, South Dakota 1977
B.A. Biology/Chemistry, South Dakota State University, Brookings, South Dakota 1977

Masters credits in Hydrology, University of Wyoming, Laramie, Wyoming 1981-1982

Professional Experience

1997-Present, Project Manager, Energy Laboratories, Inc., Billings, Montana. Duties include Project Management of Safe
Drinking Water Act (SDWA), refinery RFI clients and others. Performs data review of technical reports issued to clients.
Represents Energy Laboratories, Inc. at various marketing activities.

1989-1997, Project Manager, Inter-Mountain Laboratories, Inc., Bozeman, Montana. Analyzed water and soil samples for
VOCs, SVOCs, Pesticides and Herbicides. Supervised laboratory personnel, served as project manager for Safe Drinking
Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), mining and refinery clients. Served as Quality
Assurance Officer for the laboratory.

1981-1989, Chemist, Wyoming Department of Agriculture, Laramie, Wyoming. Analyzed water, soil, tissue samples for
general chemistry, metals, VOCs, pesticides, herbicides, method development for metals in tissue.

1978-1981, Program Director, South Dakota Department of Agriculture, Pierre, South Dakota. Supervised soil/water
irrigation compatibility program.

1977-1978, Chemist, Desert Research Institute, Reno, Nevada. Analyzed water samples for anions, perform cation/anion
balances, experiment with extraction of U wi/resin.
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STEPHEN B. DILTS, Ph.D.
Senior Analytical Chemist
Education

Ph.D., Analytical Chemistry, Washington State University, Pullman, WA, 1993
M.S., Analytical Chemistry, Washington State University, Pullman, WA, 1985
B.S., Chemistry, Montana State University, Bozeman, MT, 1981

Professional Experience

1994-Present, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT.
Volatile organics GC/MS supervisor and analyst.

1993-1994, Senior Analytical Chemist- Energy Laboratories, Inc., Billings, MT.
Supervisor of the organics extraction laboratory.

1989-1993, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman, WA. Performed
field research in the analysis of atmospheric organic compounds.

1986-1989, Chemist- Montana Department of Agriculture-Laboratory Bureau, Bozeman, MT. Performed pesticide,
hazardous waste and toxicological analysis for regulatory purposes.

1982-1985, Research Assistant- Department of Civil and Environmental Engineering, WSU, Pullman , WA. Performed
field research in the analysis of atmospheric sulfur compounds.

1982, Laboratory Technician- Halliburton Services, Inc., Evansville, WY. Performed oil field water, cement, and soils
analysis.

Professional Organizations

American Chemical Society
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NANCY LORFING

Agquatic Toxicologist/Supervisor

Academic Training

Bachelor of Science, Biology (Chemistry Minor), Eastern Montana College, Billings, MT, 1970

Professional Experience

1992 - Present, Aquatic Toxicologist - Energy Laboratories, Inc., Billings, Montana. Responsible for supervision and
management of aquatic toxicology department. Duties include performance of aquatic acute and chronic aquatic toxicity
testing using Ceriodaphnia and Pimephales promelas (fathead minnows), field sampling, and client interaction.

1977 - 1992, Orthopedic Technician - Orthopedic Surgeons, P.S.C, Billings, Montana. Physicians assistant responsible for
patient medical history screening, minor medical procedures, clerical duties and patient file recordkeeping.

1970 - 1975, Biologist - Montana Fish and Game Department, Billings, Montana. Duties included field work on a 5 year
pheasant study and general clerical duties.
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TIMOTHY D. BAILEY Ph.D.
Senior Analytical Chemist

Laboratory instrumentation experience working for a commercial laboratory and for a major international chemical
producer. Tim is knowledgeable with inductively coupled plasma optical emission (ICP-OES) and mass spectrometer
(ICP-MS), and atomic absorption (AA) techniques. He has extensive experience with implementation of EPA Good
Laboratory Practices programs, statistical quality management for laboratory analysis, and EPA SW-846, 500, and 600
series analytical methodologies.
Education
Ph.D., Analytical Chemistry, University of Wisconsin-Madison, Madison, Wisconsin, 1989

Bachelor of Arts, Chemistry, Montana State University, Bozeman, Montana, 1980

Professional Experience

1994- Present, Senior Analytical Chemist - Energy Laboratories, Inc., Billings, Montana.

1989-1994, Project Leader/Senior Research Chemist - The Dow Chemical Company, Midland, Michigan.

1988-1989, Graduate Technical Assistant/Chemistry Department Instrument Center - University of Wisconsin-Madison,
Madison, Wisconsin.

1984-1988, Graduate Teaching Assistant/Analytical and General Chemistry - University of Wisconsin-Madison, Madison,
Wisconsin.

1980-1984, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana.
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LISA A. BRADLEY Ph.D.
Senior Analytical Chemist/Supervisor

Experienced in atomic absorption spectroscopy (AA), inductively coupled plasma optical emission (ICP-OES), and mass
spectrometry (ICP-MS).

Education
Ph.D., Analytical Chemistry, Indiana University - Bloomington, Indiana, 1995

Bachelor of Science, Chemistry, Montana State University, Bozeman, Montana, 1990

Professional Experience

1996- Present, Supervisor, Analytical Chemist - Energy Laboratories, Inc., Billings, Montana. Supervisors inorganics
laboratory. Performs chemical analysis using laboratory instrumentation.

October, 1990-1995, Research Assistant/Department of Chemistry - Indiana University, Bloomington, Indiana.
August, 1990-December, 1992, Associate Instructor of Chemistry - Indiana University, Bloomington, Indiana.
1986-1990, Undergraduate Research Assistant - Montana State University, Bozeman, Montana.

1989, Laboratory Assistant - InterMountain Laboratory, Bozeman, Montana.
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1.0

PURPOSE

The purpose of this manual is to provide written policies and procedures for testing services provided
by Northern Analytical Laboratories, Inc., an analytical services laboratory located in Billings,
Montana. These written policies and procedures communicate the standards of performance
expected within our organization to all our employees and interested clients. Our quality assurance
system addresses persomnel, equipment, facilities, lesting and supervision. A quality control
coordinator has been designated to monitor the program and report discrepancies to the Laboratory
Manager. This quality assurance plan serves as a basis for conformance audits by our clients,
federal agencies, and certification organizations.
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2.0

OBJECTIVES

It is our objective to document the quality of the data generated by our testing services, and thus to
maintain a reputation of quality service, including timely, and within budpet expectations. We intend
to meet these objectives by charging a reasonable fee to our clients and by making a profit for the
owners of Nerthern Analytical Laboratories, Inc.

Specific objectives of our standards of performance are as follows:

] To develop, implement, review, and update laboratory practices and routine methodologies.
This will encompass, among other things, analytical procedures, sample preparation, and
personnel training.

+ To monitor and take corrective action as required, to maintain a performance level consistent
" with our guidelines, client needs, and/or regulatory agency requirements.

+ To utilize persormel who are trained for the tasks assigned and to provide the supervision
and expertise to assure that the analysis complies with standard pracedures and recognized
chemical laboratory techniques,

+ To inventory, maintain, and calibrate testing equipment used in our business. To purchase
supplies and services that provide us with the ability to maintain our testing objectives.

¢ To review all laboratory data to assure it meets our quality requirements before results are
given to the client,

. To participate in performance evaluation studies, inter-laboratory and other round robin

evaluation programs in order to monitor the consistency and level of quality within the
chemical laboratory.
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3.0

ORGANIZATION

31 Laboratory History

Northen Engineering and Testing, Inc. was founded in 1958. In 1987 Northern Engineering and the
Denver based firm, Chen and Associates, were acquired by Huntingdon Intemational Holdings
(HE1). The two firms were merged in 1988 to form Chen-Northern, Inc. Tn 1993 HIH consolidated
all of their United States holdings into one corporate structure, Husfingdon Engineering and
Environmental, Tac. In May, 1995 Huntingdon Engineering and Environmental was purchased by
Maxim Technologies headquartered in Dallas, Texas. On August 4, 1999 Northern Amalytical
I.aboratonm, Inc. purchased the Billings, Montana chemistry laboratory from Maxim Technologies.

32 Operations .
The services provided by the chemical laboratory include drinking water, water and wastewater, soil,
and solid waste analysis. Air quality, indystrial hygiene, asbestos identification, and mining related
soils analysis is also performed.

As our clients require testing and/or the analysis of materials outside our areas of expertise, we will
employ qualified laboratories or' consultants who have demonstrated expertise and qualifications
consistent with the quality of service precepts of Northern Analytical Laboratories, lac.

33 Orgarnizational Structure

The responsibilities and authority of the individual positions in the lzboratory are described in the
following sections. The organizational structure of Northern Analytical Laboratories, Inc. is in
diagram form in Figure 3-1.

33.1 Laboratory Manager

The laboratory manager is responsible for the overall supervision of laboratory personnel,

policies, and procedures, The laboratory manager’s responsibilities include:

+ Personnel snpervision for timeliness, productivity, and performance of appropriate
activity. This includes compliance to quality assurance and safety policies.

¢ Scheduling of testing and services to mect EPA holding times and client
expectations in a timely and efficient manner and to meet Northern profit goals,

. Implementation of carrective actions when nonconforming work is identified This
includes assignment of necessary actions to analytical group leaders, quality
assurance staff, or project management staff.

* Cost control for supplies, laboer, and equipment.
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* Review of laboratory capabilities for proper use of equipment and méthods, use of
equipment to jts full potential, and limitations in capabilities of methods and
equipment. Approval of use of new methods, techniques and equipment after
development of such by the lab staff.

* Review of laboratory quality system to maintain quality policies to the standards
required by our accrediting bodies including ISQ 17025 criteria, EPA’s Drinking
Policies for Certification of Drinking Water Laboratories, NIST Handbook 150 and
AIHA Laboratory Quality Assurance Program Policies.

¢ Management support (o mainlain emplayee moral, client support, and client and.
employee confidence in management, ' '

+ Client communications, including timely response to client requests, timely
teporting of laboratory results, professional communication in both written and
verbal form.

’ Price/fee determinations, including quotations of fees to clients, fair and equal fee

adminjstration, and fee determination based on fair profit expectations,

332 Quality Assurance Coordinstor (QAC)

The QAC is responsible to the laboratory manager for the oversight and implementation of

the quality assurance program as outlined in this manual. The QAC's duties include;

* Daily review of work performed by the laboratory analysts

* Identifying and responding to QA needs, resolving problems, initiating corrective
actions, and answering requests for guidance or assistance

* Overseeing proficiency testing for laboratory accreditations and coordinating on-sile
iospections

] Perform internal audits as deemed necessary by the QAC or the laboratory manager
and submit a written report to the laboratory manager

. Establish quality control acceptance criteria through statistical manipulation of
quality control data or as required by the analytical method

+ Provide oversight and maintenance of the Standard Operating Procedures
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333 Group Leaders
Group leaders are assigned as technical and. scheduling experts for each group of similar
ruethods, instruments or analyte types. Typically, a group leader is assigned to each of the
following groups.
Metals analysis
Inorganics analysis
Organics analysis
The authorities and responsibilities of the group leader include but are not limited to:
* Scheduling of tests to achieve valid analyses within appropriate holding times
* Review analyses performed by members of the group for appropriateness,
. calculation verification, compliance to quality assurance program
* Scheduling of analysis to achieve productive use of all staff members
. Develop and implement new techniques, methods or instraments for approval by
the lab manager for use by the lab staff

334 Chemists

Chemists are assigned semple preparation and analysis duties based on their education,
experience and (aining. Typically, staff members assigned as chemists have bachelors
degrees in chemistry, biology or other related scientific field. While not responsible for

- supervising others, they are assigned to train coworkers.

3.3.5 Laboratory Technicians

Staff assigned as laboratory technicians are assigned sample preparation and analysis duties
based on their education, experience and training. Minimum education requirements vary
but personnel must have education or experence that provides them with adequate
knowledge to perform quantitative analysis under the supervision of a chemist.

33.6 Utility Staff
This title includes staff members assigned as laboratory assistants, log-in clerks and typists.

A high school education is required for this position. Personnel are assigned work at the
direction of a group leader or manager.
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Figure 3-1

Organizational Structure
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4.0

FACILITIES

The laboratory has a total of 5000 square feet of floor space assigned to laboratory service. An
additional area of 1500 square feet is used for support staff’ and fimctions such as lunchroom and
mail processing. Figure 4-1 shows the layout of the laboratory, including labeled areas for specific
laboratory analysis. A floor plan is not provided for the support space.

The air quality of the laboratory is controtled by the use of ventilation. The laboratory is equipped
with three forced air heating systems. Air conditioning is also provided by three ccutml units. In
addition a make up 2ir unit with heating and cooling capabilities can be turned on when addmonal'

flow is needed. Seven fime hoods having face velocities of 80-100 faet per minute provide exhaust
ventilation of noxious fames to maintain air quality. There are also canopy fume hoods for general

elimination of hazardous and noxious vapors from the Atomic Absorption and Inductively Coupled
Plasma Uhits.

Sample refrigeration is provided by four large commercial refriperation units and one small
refrigerator. Tn addition four refiigerator/freezers provide storage of standards and organic extracts.
The temperature of all coclers is monitored deily and kept within a range of 2 10 6 degrees

_centigrade.

Deionized water is provided by a Millipore reverse osmosis system. Type Il reagent grade water is
produced by passing tap water through the reverse osmosis system and Bamnstead polishing
cartridges. Type I water is produced by passing the Type IT water through a Miliipore Super Q four
bed system. Water used for organic analysis is prepared by passing Type IT water through a charcoal

bed or is obtained from a private well which has been demonstrated to be fiee of the analytes for
which we test,
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Figure 4-1
Laboratory Floor Plan

, :
g_! 5 | EJE?. %g;—
N W
e | 535
1
1
' |
Br B2
.
i ]

Page 10 of 81




Handout 08B

50

RECORDKEEPING, CHAIN OF CUSTODY, DOCUMENT CONTROL

Records are maintained in the chemical laboratory which establish the chain of custody, identify the

- sample, request the prescribed analysis, document the analysis, and document the report. Records are

also maintained on personnel qualifications, equipment status, and quality control reports.

5.1 Chain of Custody

Upon receipt of samples in the laboratory, they are forwarded to the laboratory manager’s
representative in the sample log-in area. The condition of the samples upon receipt at the laboratory
is recorded on the Sample Receipt Checklist (Figure 5-1). A copy of this checklist is included with
the final report. For environmental saraples, the temperature of the shipping container is recorded.
The shipping container (ie: cooler, box, mailer, ete) is unpacked and the identifications on the
samples compared against the chain of custody. The chain of custody is signed by the manager’s
repmentatw& The date and time of receipt are recorded. ' If delivered by common carrier, the
carriers name is recorded. Anyldenhtydewahonsamnotedonthechmnofcnstody Also noted are
samples listed but not received or samples received that are not listed.

The pH of the preserved environmental samples is checked with wide range pH paper and additional

. preservative added if necessary. The pH of VOA vials, DRO, EPH, 418.1, and OQil and Grease

samples are checked at the time of analysis.

For air samples coliected on filters or sorbent tubes, the condition of each sample is examined,
Factors that affect validity include cassstie or tube condition, presence of the sealing plugs,
unreadable identifications, and contaminated outside containers. Inspections for punctures, tears,
wetness, particulate loading or other factors that may affect sample validity are made by the analyst.
Notes of these factors shall be made on the sample analysis sheet or Sample Receipt Checklist and
the written report to the client.

For asbestos identification in bulk samples each sample shall be examined at the time of log-in for
factors that affects its validity. Notes of these factors shall be made on the Sample Receipt Checklist,

and include integrity of the sample container and contamination on the outside of the samples.

Sample acceptance/rejection shall be determined by the analyst based on these factors and sample
size or wetness which might have effected discreet layer sizes. The analyst shall complete the
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Sample Receipt Checklist item #9 or the “Comments™ sectian to note if the sample is inappropriate
for analysis.

Clients are contacted by phone or facsimile message when it is determined that the condition of their
samples upon receipt jeopardizes the validity of the samples.

A three part chain of custody is used (Figure 5-2). The original is kept in the Jaboratory with the
sample work order. The pink carbon is kept by the client, the yellow carbon is sent back to the client
as an acknowledgement of sample receipt. A copy of the chain of custody is included with the final
rel-mrt to the client.

5.2 Sample Log-in
The project information accompanying the samples is recorded on 2 sample log sheet and is assigned

an order number. The order laboratory number is recorded on the chain of custody and written on

every ‘sample conlziner along with a fraction code. The fraction code is a letter or letter(s) and
number to designate the type of sample, the container and preservative used for that aliquot of
sample. A list of fraction codes i$ posted in log in section of the laboratory.

Before distribution of the samples to the laboratory, the laboratory numbers written on the sample
bottles are checked against the chain of custody and sample log sheet by a second person. The
sample identification information is then entered into the laboratory information management system
(LIMS): client identification; project number; sample identity; date received; date and time collected;
and sampiers name. The requested tests are then assigned to that sample.

A work order is then printed which Iists the entered information listed above, and the tests assigned
to each sample. The work order copy is posted in the Iaboratory with any packing slips, purchase
orders, chain of custodies or letters of transmittal that accompanied the sample upon delivery, The
tequested tests and holding time expiration (if applicable) are then recorded on the appropriate
tracking charts. Charts are located in the inorpanic, metals, organic, and GC/MS laboratories.
Samples are stored in the laboratory under conditions specified by the method or the SOP until the
test has been performed in a satisfactory manner. The samples are then stored for 2 minimum of
thirty days afier the report has been sent to the client in a sample archive area which is maintained ai
r00m temperature and indoor envirommental conditions. The sample is then either disposed in
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accordance with environmental regulations for solid wastes or returned to the client. Samples will be
retained for longer than thirty days if requested by the client in writing.

53 Document Control

In order to maintain consistency in our work, our laboratory management provides for the control of
all documents that are recognized as having a significant effect on our work. The following
document fypes are controlled for use by qur laboratory quality policy.  Details of the policies are
described herein, g

Quality System docomentation (5.3.1)

Test methods (5.3.2) _ '

Standard operating procedures {5.3.3)

Regulations which affect analysis (5.3.4)

Equipment manuals (5.3.5)

Software (5.3.6)

Laboratory analysis (5.3.7)

Reports of analysis (5.3.8)

Test requests from clients (5.3.9)

Contracts with clients {5.3.10)

Supporting QA documents (5.3.11}

53.1 Document Control for Quality Systex: Documents

Quality system documents are defined as documents that define procedures and policies
used to ensure the generation of analytical resuits of acceptable quality. Examples of
quality system documents are this manual, SOPs, precision and aceuracy critera, and memos
that institute new, or clarify existing quality system guidelines. This QA manual and SOPs
are controlled documents for which distribution lists are kept. When other quality system
documents are distributed the document is dated, initialed, and given an effective date. The
analyst intials are obtained on the QACs capy of the document indicating the document was
received and, where applicable, that old copies of the document are to be discarded.

3.3.2 Document Control for Test Methods

Test methods used by this laboratory are taken from published sources which are directly
related to the client’s need for testing, Sources such as the American Society for Testing
and Materials (ASTM), the United States Code of Federal Regulations (CFR), the
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Environmental Protection Agency (EPA), the National Institute of Occupational Safety and
Health (NYOSE) and others are used for test methods. Written copies of methods from
these sources are maintained by the quality assurance coordinator. When tests are
performed by the laboratory, our standard operating procedures (SOP) are used. If an SOP
is not available, the analyst obtains a copy of the reference method from the quality
assurance coordinator. When writing SOPs or performing tests for which an SOP is not a
available, the analyst is referred to Table 11-1 of this manual. This table directs the analyst
to the appropriate method te use based on the type of sample to be analyzed. Sample types
include drinking water, wastewater and solid waste,

5.33 Document Control of Standard Operating Procedures (SOPs)

Standard operating procedures are written for commonly used methods performed by our
laboratory. These are written and revised in accordance with our SOP for writing and
revising SOPs. SOPs are distributed by the QAC. A central file copy of original current

" revisions of SOPs is maintained by the QAC and kept in the QAC office. Outdated SOP

revisions are maintained by the QAC in a separate file. Three controlled laboratory copies
of the SOP manuals are maintained by the QAC and are available to laboratory personnel.

~ A SOP distribution list is maintained by the QAC. Controtled SOP copies are distributed to

the three lab copies and uncontrolled copies are distributed to the appropriate lab analysts,
The SOP table of contents, maintained by the QAC, lists all curent revisions of the SOPs.
Each SOP is assigned a revision number that denotes the number of revisions of the SOP
and the month and year of the revision. For example, the second revision of a SOP
completed in August of 2001 would be assigned the revision number 02-0801.

5.3.4 Document Control for Regulations
Regulations which effect the production of our test resulis are tracked by the laboratory
manager. On an annual basis, review of the following regulations are made to determine if

our laboratory methods are in compliance with cumrent state or federal regulations.

40 CFR Part 136 for wastewater analysis

29 CFR Part 1910.1000 Table Z for breathing zone contaminants
40 CFR Part 141 for drinking water

40 CFR Part 261 for solid waste analysis
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5.3.5 Document Control for Equipment Manuals

Operators manuals are obtained (when published by the manufacturer) with all equipment
purchased for use in the laboratory. These manuals are stored in two ways. For key
instrumentation like gas chromatographs, inductively coupled plasma spectrometers,
microscopes, block digestors and other devices; the operators manuals are located in the
laboratory with the instrument. These are typically dated when received with the instrument
and are evailable for use by the operator at all times. For other instruments and machines
such as processing equipment, an alphabetical file of operations manuals is kept by the file
clerk. This is located in the reception area and each analyst is advised of its location.
Analysts are advised to obtain the manual from the file when they need to refer to it then
return it to the file clerk for filing when they are finished with the manual,

53.6 Document Control of Software
Software used in our laboratory typically serves one or more of the following four

'opemﬁonal fumctions, Examples of each type are listed with the functions. A complete list

of software with version numbers is provided in our equipment list.
Word processing-Microsoft WORD or Microsoft WORKS
Calculation-Microsoft EXCEL, Microsoft WORKS or Lotus 1-2-3
Instrument operation-Hewlett Packard Chemstation, Perlin Flmer Elan, Astoria
Pacific FASTPAC, Thermo Jarrell Ash ThermoSpec.
Data management-Visual LabPro by Prism, Inc.

The following steps are taken 10 provide for the integrity of data produced by or stored by

software in this laboratory.

¢ Electronic spreadsheets are prepared for use then checked using several scenarios of
entries to check mathematical comectness and to verify the calculated results represent
the true test results. The applicable cells are then locked by the electronic spreadsheet
and password protected by the quality asswance coordinator. Changes in the
spreadsheets are made only by the quality assurance coordinator and then are rechecked
using this process. The approved spreadsheets are dated and initialed by the quality
assurance coordinator.

¢+ Vendor software such as Hewlett Packard’s Chemstation software or Perkin Elmer's
Elan software is used without modification by the laboratory.
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+ Caleulations made in LabPro or Visual LabPro are prepared by an analyst and checked

by the group leader. A record of their verification is stored in the raw data Iog books.
Changes to these calculations require a second review and approval.

5.3.7 Decument Confrol of Laboratory Analysis
Laboratory analysis is documented in one of six ways.

L.

The data is written in a bound paginated laboratory notebook.

Laboratory notebooks in use in the laboratory are bound and paginated either by the
manufacturer or are bound and paginated by our utility staff and sealed for use by the
quality assurance coordinator. Record sheets in method specific formats for data record
keeping are designed and approved for use by the QAC or lab management. These
record sheets are paginated and bound into sets of one hundred pages. The QAC applies
a custody seal prior to distribution for use in the laboratory,

Instrument printouts are used for GC, GCMS, ICP, ICP/MS and auto analyzer data.
Bound and paginated run logs are maintained for these instruments where applicable.
Current auto analyzer instrument printouts are stored in a labeled three ring binder.
When the binder has been filled the printouts are removed, page number stamped,
bound, and a custody seal applied to the bound notebook. GC, GCMS, ICP and ICPMS
instniment printouts attached to the work order or stored in labeled file boxes,

Raw data is recorded direetly in the LIMS as it is generated. ‘The LIMS then calculates
and posts the results. An analytical report of the raw data and final caleulated result is
then printed. Cusrent data is stored in a labeled three ring binder. When the binder as
been filled the printouts are removed, page number stamped, bound and a custody seal
applied to the bound notebook.

Raw data from laboratory notebooks and/or instrument printouls is cntered into

- laboratory approved spreadsheets for caleulation of final results and posting of the

spreadsheet results to the LIMS. The spreadsheets are printed and atlached to the work
order or attached to the associated raw data.

Fiber count data js entered into a electronic spreadsheet and printed. The individual
spreadsheets arc then bound and page numbered in sets of 100 pages. A custody seal is
applied to the bound data_

Bulk asbestos data is recorded on previonsly numbered recordsheets. The comgpleted
recordsheets are then bound in sets of 100 pages and a custody seal applied to the bound
data.
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Notebook pages, record sheets and instrument printouts are initialed and dated by the
analyst. Manual calculations are checked by a second analyst. Data entries inte electronic
spreadsheets are checked by a second analyst.

Upon completion of the analysis, the fest results are recorded on the work order or the
instrument printouts or spreadsheets are attached to the work order. The data is then entered
inthe LIMS. GC, GC/MS, and auto analyzer data is directly downloaded into LIMS from
the instrument. Raw data that is recorded into and calculated by LIMS is posted. All other

results are entered into LTMS by data entry personnel from instrument printouts or the
laboratory notebook. ) o

Laboratory analysis data are stored in our file archive by data or instrument type in
sequential order by date for five years, ten years for environmental lead data, after the data is

produced vnless other amengements are made by the client, The file archive is reviewed on

a semianmual basis and records are dispased at the direction of the laboratory manager.
Rawdatamcordsaredisposeddhecﬂywthesoﬁdwastedmgsterfordisposal at the local
sanitary landfill. )

While electronic records are kept for gas chromatography analyses, these records are not
used by the laboratory as the source of the data which was reported to the client. Use of
thess slectronic records is caly allowed at the direction of the lab management. Then,
review of the storage conditions of the records is made by the manager, quality assurance
coordinator and the apalyst to verify that subsequent analytical determinations made from
the data are appropriate for client use.

53.8 Document Control of Reports of Analysis

Upon completion of all requested analysis, the data produced by the laboratory is
summarized in report form by the LIMS or by a word processor. The data on the printed
report is compared to the instrument data, the manual entries made on the work order or the
record sheets,  Discrepancies are resolved by the reviewer by obtaining the instrament log
and raw data and identifying the valid test resnlt. Any required edits are noted and the edits
made in the LIMS or in the word processed document by word processing personnel. The
edited report is then reviewed and signed by the laboratory manager or representative. As a
result of this process, each report is reviewed by two different authorized reviewers or, if the
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reporl consists of routine analytes and samples it may be reviewed twice by the same
reviewer. For bulk asbestos analysis and fiber counts by NIOSH Method 7400, the analyst
is one of the reviewers. For bulk asbestos reports, only signatories approved by NVLAP are
allowed to routinely review and sign reports.

The laboratory report produced by this laboratory consists of a case namative, pages
containing sample results and quality control sample results and applicable attachments such
as sample receipt checklists and chain of custodies. The case narrative confains the
following information.

identity of the client that is responsible for the samplés

client job number

date the report is prepared

source of the samples by project name or number

 signature by an approved signatory with typed name and title

total number of pages in the report

attachments

identity of others who receive copies of the report

The narmrative will identify the source of the methods used for our testing, define qualifies
which would limit the use of the data and describe the contents of the report. For samples
applicable to our AIHA 'accreditation, the presence of field blanks will be noted with a
description as to how the blank results were applied to the sample results. Should the report
be revised, the revision date will be clearly noted in the top right corner of the case narmative

and will contain a description of the changes made to the report.

The results of our analysis will follow on subsequent, numbered report pages. Reports for
samples relating to our NVLAP and AIHA accreditations will be numbered using the page
number and total number of pages on each page. The project data provided for each sample
will consist of sample description, laboratory number, matrix, date collected and sample
collector’s identity. Analytical results will be documented by analyte name, measured value,
statistical variation of the measured value if applicable, units, method code and date
analyzed. For industrial hygiene samples, the limit of quantitation will be provided with the
results or on the case narrative. Data qualifiers will be provided through the use of footnotes
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or lettered designations whose definitions are spelted out in the case narrative. Results of
quality contro} tests may be provided, their inclusion will be based on client needs.

When multiple report copies are requested or when a copy of a previously published report
is requested by a client, only paper copies of final reports are reproduced for client use. If a
paper report cannot be located, the report preparation and review process is repeated as
described previously to verify all data on the final report. The report is reviewed and signad
as if it were produced for the first time. Electronically stored final reports are not
reproduced for client use without undergoing the complete review process described above.

The original signed report is mailed to the client with copies of attachments which usually

consist of the chain of custody and the sample receipt checklist. A copy of the report, the

work order, and all accompanying attachments are placed in the project file. Project files are
numbered using a two digit number signifying the year the client first requested work to be
performed by the lab. A three digit number follows which is assigned consecutively
throughout the year by the utility staff, An additional two digit suffix may beapplied when
a particular client has two addresses for receipt of reports or multiple projects which may be
more readily filed scparately. Current files are stored in file cabinets in the file room near
the reception area. Dhue to limited space, aged files are stored in file boxes by client number
in the file archive area which is located inside the confires of cur laboratory building. Each
report is retained for ten years, unless otherwise required by regulation or mutual agreement
with our client. The file archive is reviewed semiannually and aged records are disposed
directly to the sanitary landfll to protect the client information contained therein  All
disposal of final reports is performed at the direction of the Iaboratory manager,

53.9 Documentation of Test Requests and Client Communications

Requests for testing should be received in writing from the authorized representative of the
entity paying for the Iaboratory services. Typically, test requests are made on chain of
custody documents, letters of transmittal, purchase orders or in written cantracts. These are
stored with the laboratory data in the client file for the period of storage specified for the raw
data. Verbal test requests or changes in test requests made verbally by authorized client_
representatives are recorded on the chain of custody or the work order by the person
receiving the request from the client. The request is documented in writing with the name of
the client representative, the initials of our employee receiving the request and the date the
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request was made. Efforts by our staff will be made to subsiantiate the validity of the
request if the request is made by someone other than the sample colleclion agent or the
person te whom the report is to be directed.

Other communication from clients which relate fo the performance of the tests will be
recorded with date and initials on the work order. Complaints regarding data or other
aspecs of the testing will be recorded and placed in the file with the work order and report.
The laboratory manager will be notified of the complaint and the resolution of the problem.
A file of customer complaints will be kept in the manager’s possession in order that trends
and frequency of complaints can be evaluated.

5.3.10 Document Control of Contracts
Contracts made with our clients are kept in a central file in the business office. The
applicable scape of work, accompanying quality assurance plan or fest request is provided

" to the laboratory at the time of sample log-in. Reftrences to the contract are made in the

laboratory report if appropriate and on the final invoice. Contracts are disposed after five
years from the date the contract has been satisfied. 'When a contract has not been formally
entered into with a particular client, a statement of understanding is delivered to the client
upon receipt of samples. This statement is mailed with the sample receipt checklist and the
chain of custody if the sample is delivered by courier. 'When samples are hand delivered, a
copy of the statement is given to the person delivering the samples.

53,11 Supporting Quality Assurance Documentation

Additional documentation is maintained to insure that this laboratory meets overall quality

standards,

L. Personnel qualifications - Employee resumes are maintained on file as well as
training files for each employee.

2, Equipment operation and maintenance — A list of approved operators is maintained
for each instrument used to produce analytical results. Maintenance logs are kept
for each major analytical instrament.

3. Corrective action reports and analytical non-conformance reports - A corrective
action report system is maintained by the QAC.

The documentation maintained by this laboratory is extensive and not limited to Lhat

mentioned above.
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Figure 5-1
Sample Receipt Checkist

=
Eralyucadiaderatelics, |1

SAMPLE RECEIPT CHECKLIST

Dear Valued Chient: This checklist documeats the condition of yeur sample{s) 2s it (they) anived at our 1ab, Please tevicw it and familiarize yourself with
ils contents, Should you have any questions ar comments. please contact us. Thank you foc your use of our services,

Client Name Dae/Time Received —
Dae /7 Time
Project Received by
Laboralary Numbes(s) Camier Name
Checklist Completed by Sample Type '
. Tnjtials / Dats
. YES NO -  YES§ NO
1. Shipping container in good condition? —_— —_— 14. pH check pesformed by:

2, Custody scals present on shipping container? _ . 15. Metals bortle(s} pH <27
Condition; frmet____ Broken ____ ’
. 6, Nutrient boutlefs) pH <27
3. Chain of custody presenl?
17. Cyanide botle(s) pH >127
4. Chain of custody sipned when relinquished

and received? 13. Sulfide bottle(s) pH >97 —_ —_—
5. Chain of custody agrees with samgle labels? 15. TOC bottle(s) pH <27 —— ——
s. Cusltxly sealkt nnsunplg bonles? 20. Phenolics bortle(s) oH <27 —_— —

Condition; Tncact . Broken __ 21, Oit & grease boule(s) pH <2? -

7. Samples in proper container/botle?” - ' (checked by analyst)

"
8. Sample conlainicrs intact?* 2 m,:eii&blym; pH <2? —
9. Sufficient sample volume [or indicated tes7*

—_ 23, Voladles (VOA) pH <27

10.Iee/Frozen Blue lee presen in shipping (VOA pH checked by analys)
contin&? (¢ircle onc) ' — — 24, Herbieideg (515) pH <27 —_— —
(checked by analyst)
cootainer emperatars L 2. 3.
* {if <D o> 10) 25, Semivolatiles (525) pH <27 — —_
{checked by amalyst)
11. AR samples rec’d within holding time?* — —
26. Client contagied? —_— —_
12. VQA vials have zero headspage? —_— —_—
® (if contains >5mm headspace) 27. Person conlacied
. 13.Trip Blank received? 28, Date contmcied

BOTES: Samples may be affected when nol lransporied at the temperalure recommended by the EBA [or the test you've selected.
Please contact the 1ab if you have coneeras about the temperature of your samples.

* Critical item - If marked “NO contact lab manager.

COMMENTS:
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Figure 5-2
Chain of Custody
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6.0

QUALITY CONTROL POLICIES -~

Policies which are implemented by the chemical laboratory to achieve and support the quality
objectives are listed in this section. A flow diagram (Figure 6-1), indicates the quality contro} routine
used by this laboratory. This flow diagram govems the actions of the chemists and technicians as
they analyze samples for any parameter.

To verify, conirol, and demonstrate capability as an analytical jaboratory, Northem Amnalytical
Laboratories, Jnc. subscribes to and participates in the following quality andit programs (See section
15.0): _ '

.. Water Supply Performance Evaluation {WS) - Semiannually

¢ ATHA -PAT program - Quarterly

+ ATHA - ELPAT program - Quarterly

* NIST - Asbestos Identification audit - Semiannually

61 Documentation / Data Handling / Data Validation
Many of our documentation and data handling policies have already been discussed in Section 5.

. Complete and current analytical methods and instrument operating instructions are made available to

laboratory personnel. This includes standard operating procedures written specifically for our
equipment and methods of analysis.

Administrative and technical review of laboratory reports and records to assure validity and
uniformity is provided by the QAC, the analyst generating the data, and the laboratory manager.

Raw data such as tare weights, titration volumes, absorbencies, peak heights, ete. are recorded in the
{aboratory notebook or entered directly into the LIMS at the time it s generated. Under no
circumstances shall data be recorded on a separate sheet of paper for later entry into the LIMS orlab
notebooks. Dates, the technician's initiels, and method code are recorded in the laboratory

notebooks, instrument printouts, and LIMS reports.  Notes of unusual circumstances or special
sample treatments are to be recorded.

Page 23 of 81



Handout 08B

Raw data shall be converted to concentration units by using the calculations given in the appropriate
method. Deviations from this are recorded. Data necessary to calculate and verify the data shall be
recorded. This includes normalities, dilutions, spiked ¢concentrations, expected spike and control
sample results, and percent recoveries. Any data generated is to be calculated. Calculations must be
checked by a second analyst or by computer caleulation and this check noted along with the analysts
initials and date.

6.2 Calibration

Analytical instruments are calibrated at regular intervals as recommended by the manufacturer and as
rec.iuired by the method. Calibration of all equipment used, and documentation of the calibration,
will be performed by the analysts or by an independent calibration firm. Refer to the appropriate
standard operating procedure or method for specific step by step instructions. The calibration
documentaticn is kept on file in the chemical laboratory.

Analytical standard preparations are recorded in a standard pr;'.pamtion log book and each standard
assigned a unique identifying number, Standard solutions are labeled with the standard prep number,
date prepared, date expires, concentration and analyst. The standard number is referenced in the
laboratory notebooks so that all standards may be traced back to their original source. Analytical
standards are traceable to a primary standard as defined by the American Chemica Society and/or to
the National Institute of Standards and Technology (NIST). Certificates of analysis received with
purchased standards are placed in a central file maintained by the laboratory file clerk.

Calibrations consist of a minimum of three standards and a blank. The analyst should be aware that
some analytical methods require calibration with more than three standards or do not require a blank
standard in the calibration. Method requirements supersede this document. The calibration is
verified by t_he analysis of a calibration check standard, Where allowsble, it is advisable to prepare
the check standard from a source separate from the calibration standards, The analyst is advised to
refer to the method or standard operating procedure for calibration verification standard source
requirements. The calibration is verified by the analysis of the check standard at a minimum of
every twenty samples. The analyst is advised to refer to the method or standard operating procedure,
as some analytical methods require the check standard to be analyzed more often. Method
requirements supersede this QA manual, When sample concentrations exceed the calibrated range or‘
linear range of the instrument, the sample shall be diluted and reanalyzed.
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Instruments and anciliary equipment, such as microscopes, analytical balances, pH meters and
conductivity meters, ars calibrated, or the calibration checked, according to the manufacturers instructions or
the appropriate standard operating procedures,

63 Analytical Quality Control Requiremenis

This section will present the general quality control policies used by the laboratory to evalate the
data produced by the laboratory. Bach method and/or standard operating procedure specifies the type
and frequency of quality controls to be performed. The method and standard operating procedure
supersedes this document as to the quality control requirements. The quality control acceptance
oriteria for accuracy, precision, and surrogate recovery is given in the tables at the end of this section.

+ Blanks - System contamination introduced by reagents, glassware, efc. is monitored by the
aualysis of a reagent blank. At least one reagent blank is rn with every batch of up to
twenty samples to be analyzed. The reagent blanklslakenthmughtheenmeamlyncal

" process. A calibration blank shall be analyzed at the beginning of each analytical run and at
amixﬁmumofevmytwentysamplesthﬂreaﬂa. Detection of an aralyte in a blank is to be
evaluated and corrective action taken as necessary. Refer to the appropriate method, or
standard operating procedure, for blank acceptance criteria.

¢ Matrix spike - Matrix spikes are used to access accuracy and evaluate sample matrix
interferences. A matrix spike is performed on ten percent of samples analyzed The matrix
spike is taken through the entire analytical process. When applicable, bench spikes {post
digestion) may be performed. The matrjx spike acceptance criteria is generated using data
produced in our laboratory or specified by the method. The matrix spike recovery
acceptance limits are given in the Accuracy and Precision Report at the end of this section.
Recoveries outside ofth&selimitsareevaluatedandoomectiveacﬁmtakm or the data
qualified, 25 necessary. The matrix spike recovery is calculated as follows:
{(SSR-SR)/SA] x 100
Where: SSR = Spiked sample result
SR = Sample result
SA = Spike added

+ Duplicates / Matrix spike duplicates - Duplicates or matrix spike duplicates (MSD)
are used to assess precision. A duplicate or MSD is performed on ten percent of the samples
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analyzed. These are taken through the entire analytical process. The acceplance criteria for
precision is up to twenty percent relative percent difference (RPD) for samples with
concentrations equal (o or greater than five times the practical quantitation limit (PQL).

The RPD is calculated as follows:

[(S-D)((S+Dy2)] X 100

Where: § = Sample concentration

D = Duplicate ooncenh-aiion

The allowable range of duplication for samples with concentrations less than, or equal to,
five times the PQL is one times the PQL. For example, the PQL of nitrate is 0.05 mg/t,
therefare the acceptable range of duplication for samples with 2 concentration of < or= (.25
mg/l is 0.05 mg/l. The duplication acceptance limits are given in the Accuracy and Precision
Report at the end of this section. Recoveries outside of these acceptance limits are evaluated

and correclive action teken as necessary.

Laboratory Control Samples - A laboratory control sample {LCS), also known as a
laboratory fortified blank (LFB) or blank spike, is prepared in ihe laboratory. Reagent water
is spiked with a known amount of analyte and then taken through the entire analytical
process. A LCS or LFB is used to assess the accuracy of the method without matrix
interferences. A LCS should be analyzed at a minimum of once per analytical batch and at
an overall rate of five percent. LCS acceplance limits are given in the Accuracy and
Precision Report at the end of this section. Other limits may be specified in the method or
may be caleulated using data produced in our laboratory. Recoveries outside the acceptance
limits are evaluated and corrective action taken as necessary.

Quality Control Check Sample - A QC check sample is a centified control purchased from an
outside source and is used as an independent check of our analytical procedures and
standards. The frequency of use varies per method from once per batch to once per quarter.
The QC check sample acceptance limits are provided by the QC manufacturer, Recoveries
outside those acceptance limits shall be evaluated and corrective action {aken as necessary.

Surrogate Spikes - System performance and matrix interferences are evaluated by the
addition of a surrogate to samples evaluated by GC and GC/MS. The surropgate is added

prier to extraclion or purging, Surrogate recovery acceptance limits are calculated using
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data generated by this laboratory or are specified by the method and are given in the
Accuracy and Precision Report. Recoveries outside these limits are evaluated and comective
action taken as necessary.

64 Corrective Action

When a quality control indicator or other aspect of our work does not meet the requirements of this
gap, comective action is taken. Two types of corrective action reports are routinely used by this
laboratory; the Analytical Non-Conformance Report (Figure 6-2) and a Corrective Action Report
(Figure 6-3). Either may be initiated by the QAC, lab manager, or the analysts. The QAC maintains
a central log of these reports. ) '

The nonconformance report is used when a batch of samples apalyzed using a particular method
contains quality contro! sample results that do not comply with our published limits or holding times
have been exceeded. The nonconformance repoit includes the corrective action fo be made by the
analyst or report writer. These are typically completed by the analyst, reviewed by the qac and
provided to the lab manager. The comective actions may include re-calibration and reanalysis, re-
preparation and analysis or application of qualifiers to the written report to the client. If data has
been reported to the client for non-compliant batches and the noncoempliance has an effect on the

data quality, the lab mznager will contact the client in writing regarding the validity of the data,

The corrective action report is used when a system routinely fails to support a quality product. That
is, some aspect of our service fails fo meet the client needs or the requirements of this gap. The
corrective action report is injtiated by wanager, qac or analyst. Tt will contain a deseription of the
shortcoming, suggested correstive measures and a due date, The report will be provided to the
manager and affected staff. The staff members assigned to correct the system make necessary
changes to the process or system, describe the steps taken in the corrective action report and retumn
the report to the manager who approves or takes other comrective measures. The completed report is
retumed to the qac to be logged as a completed action. . If data has been reported to the client for
samples analyzed in a system that needs corrective measures and the roncempliance has an effecl on
the data quality, the lab manager will contact the client in writing regarding the vatidity of the data,

A review of the log of non conformances and corrective actions is made in the quarterly review {see:
6.5 below) in conjunction with the customer complaints file to identify repeating problems in the
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quality system. Then, the lab manager, quality coordinator and other appropriate staff review the
problem to identify the root cause of the recurring error. The review should consist of

the nature of the problem (analyiical, clerical, verbal communication, efc.)

the method Northern uses for the action or service and any applicable SOPs

the recipient or users interpretation or actions relating to the service or action provided

the staff members involved in the service or action that is identified as problematic

quality assurance plan policies relating to the problem

This process is then documented in a correclive action report and the cormrective action is
implemented by the appropriate staff members with the lab manager’s oversight. An eniry into the
lab manager’s time file is made to remind the manager to ask foran internal audit by the gac at some
appropriate time interval if follow up is necessary.

65  Quality Reviews

An internal audit of the laboratory’s quality assurance system will be conducted on an anmwal basis.
This review will be conducted by the QAC. A written report will be made to the laboratory manager
of the deficiencies found.  Audits will be conducied using on-site audit cheeklists obtained from the
accrediting body applicable to the service aspect being audited. For example, the following audit
checklist sources will be used:

Drinking Water—Montana Department of Public Health and Human Services
Industrial Hygiene and Lead—— American Industrial Hygiene Association
Asbestos Bulk---National Volurtary Lab Accreditation Program

Internal audits of specific areas of concer or specific methods will be conducted by the QAC as
dirccled by the laboratory manager or as deemed necessary by the QAC. A written report of the
findings will be made to the laboratory manager. Written quality assurance reviews of specific

projects are provided to our clients when requested.

A quarterly report of QC activities is made by the QAC to the Iab manager.
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Figure 6-1

QUALITY CONTROL ROUTINE

ANALYZE STANDARDS, |
AND BLANKS. CHECK
USING LINEAR

GRESSION TECHNIQUES.

UNEARITY & STANDARDS

—1

STANDARD LINE DOES MOT MEET
ACCEPTANCE CRITERIA

PREPARE NEW STANDARDS, BLANKS &
REFERENCE

MATERIALS & REANALYZE OR
REANALYZE STANDARDS, BLANKS & CONTROLS
I

STANDARDS MEET ACCEPTANGE CRITERIA

CALCULATE REFERENCE MATERIAL
ToNs

REFERENCE MATERIALS DO ROT MEEY
ACCEPTANCE CRITERIA

CALCULATE SPIKES & DUPUCATES ,

1

STANDARDS DO NOT MEET
ACCEPTANCE CRITERIA

'SEE YOUR SUPERVISOR

PREPARE NEW MATERIALS OR USE

DIFFERENT SOURCE OF REFERENCE.

— . ]
lizmcemmmuotum -

ACCEPTANCE CRITERIA

SEE YOUR SUPERVISOR

SPIKES & DUPLICATES MEET ACCEPTANCE
CRITERIA

REPORT YOUR RESULTS
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Figure 6-2
ANALYTICAL NON-CONFORMANCE NC. Number
Test: Date Analyzed: Analysf:
Samples Affected:
Cliants Affected:

Non-Conformance: {Check all that apply}
{Describe non-conformance at right)

Initial calibration not acceptable

- CCVY ar CCCISPCC's aut of control
LFB or LCS out of control

Blank out of control

Duplicate out of control

Spike out of control

Surrogates out of control

Compounds outside calibration range

Other {describa at right)

Non-Conformance Response:
(Analyst, indicate your response to the non-conformance)

Reanalyze sample/batch

Reprep and reanalyze sample/batch

. To QA officer for response guidance

Other {describe at right)
Accept data with report flags
Accept data without report flags
Commaents:
Analyst/Date;
QA Officer/Date;
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Figure 6-3
. CORRECTIVE ACTION REPORT

TO:

FROM:
DATE:
CALOGNO.:

TEST:

SAI\IPLI*;S 7/ CLYIENTS AFFECTED:

DEFICIENCY:

REQUIREMENTS / SUGGESTIONS:

CORRECTIVE ACTION TAKEN:

INITIALS:  Analyst Date:
Analyst Date:
Lab Manager Date:
QA Date:

RETURN TO LAB MANAGER BY:
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

Metals by ICP Matrix Spike Laboratory Matrix Spike Lahoratory Duplicate Reporting
Water Recovery Fortified Blank Recovery Fortified Blank Range Limit
(8/08) 60108 §010B 200.7 200.7 % RPD® mg ¢
Aluminum 75 ~ 1264 85-1159 0-13¢® 85-115® 20 0.1
Antimony 75 - 1259 B5-115® 70— 130¢ 85-115™ 20 0.05
Arsenic 75 = 125% BS-115© 70— 130" 85-115 20 0.1
Barium 75 — 125W 85-1159 70-130% 85~ 1154 20 0.1
Beryllium 75 ~ 125 85-115™ 70~ 130™ B5-115% 20 10,005
Boron 75 — 125 85-115® 701309 85115 20 0.
Cadmiom 75 ~ 12510 85-1159 70 - 130 ES— 115 20 0.01
Calcium 75 - 125499 85-115® 70-1309 85— 115t 20 1
Chromium 75 — 125 B5-115® 0-1309 g-115@ 20 0.02
Cohalt 75 —125% 85-115@® 70-130% 85— 115@ 20 0.02
Copper 75 — 125 85-115@ 70-130® B5—115% 20 0.02
Iron 75 — 1254 85-1159 70-130® B5—115% 20 0.05
Lead 75 —125 E5-115® 70-130% 85— 115 20 0.05
Manganesc 75 —125% 85- 1159 70~ 1309 B5—1151% 20 .02
Mognesium 75 —125% 85-1159 70~ 1309 B5—11540 20 |
Molybdenem 75 —125% 85-1159 70— 130 85— 1154 20 005
Nickel 75 — 1254 BS-1159 70130 85— JL15% 20 0.05
Potassium 75 — 1254 85115 70- 130 g5 115W 20 5
Selenium 75 ~125% 85-1159 70-130% 85— 115% 20 0.1
Silver 75 - 1259 85-115® 0-1309 85-115% 20 0.05
Sodium 75 —125® -5 T0-130% 85— 1154 20 1
Vanadium 75 —125W 35-115% 70-130% 85— 1154 20 0.
Zine 75 —125% 85-115% 70130 851151 20 0.02

UF Mean +/- two or three standard deviations

@ 20 % RPD applicable to samples greater than five times the reparting limit. A contro! limit of +£ the reporting limit

shall be used for sample values less than five times the reporiing imit

® Suntistical control limit not calculated

I Micthod defined cantro! limit.

) The repanting limit is a general guidsling but is subject (o ochenge dug o sumplc matrix effecls or MDL studies
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

Matrix Spike Laboratory Matrix Spike Laboraiory Duplicate Reporting
Metals by AA Recovery Fortified Blank Recovery Fortified Blank Range Limit ®
RCRA/CWA RCRA/CWA 245.18DWA | 2451 SDWA % RPD® mgh
Arsenic (3/01) 71-1280 75~ 108 NA NA 20 0.005
Mercury (8/01) 72~ 126 29. 118" 20130 39-115% 20 0.0003
Selenivm (3/01) 80-132® 30-112® NA NA 20 0.005
Matrix Spike Laboratory Mairix Spike Laboratory PDuoplicate Reporting
Lead Matrices Recovery Control Sample Recovery Fortified Blank Range Limit ®
(8io1) ELLAP ELLAP % RPD @
Lead in Air 75-125 EO- 120 NA NA 25 6 ug/filtec
Lead in Scil ~ 75-125 80- 120 NA NA 25 20 mgikg
Lead in Paint 75-125 80- 120 NA NA 25 50 mg/kg
Lead in Wipes 75-125 80- 120 NA NA 25 10 vgfwipe
Moetals by ICP Matrix Spike Laboratory Matrix Spike Laboratory Duplicaie Reporting
Soll Recovery Fortified Blank Recovery Fortified Blank Range Limit®
(8/01) 60108 60108 CLP CcLP % RPD @ mg/kg
Aluminum 75-125%@ B0—120% 75-1256 20~120% 20 30
Antimony 75- 125t 801209 75— 125@ 80-120©@ 2 20
- Arsenic 75-125@ 80-120 @ 75125 80120 20 20
Barium 75-125" 30-120® 75-12500 801200 20 10
Beryllium 75-125@ 80—1204" 5-125W 80— 120 20 2
Cadmivm 75— 1258 BO-120® 75— 1250 £0-120® 20 5
Chromium 75— 1254 30120 T5-125W 80-1209 20 4
Cobalt 75-1254 801209 75-1259 30-120 20 5
Copper 75-1254 30-1209 75125 80~ 120" 20 4
Iron 75-125@ 20—[20® 75125 @ g0~ 120 20 50
Lead 751254 20-1209 751259 20 - 120% 20 20
Mangancse 75-1259 30— 1209 75-125W 80~ 120 20 2
Nickel 75-125 80- 120 751250 80-120® 20 10
Silver Ti-125" 80-120% 75— 1251 261209 20 5
Vanadium 75— 1250 80-120¢ 75-125% 80126 20 10
Zinc 75-125¢® 30-320% 75-125%9 80120 20 10
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

Metals by ICPMS Matrix Spike Laheoratory Matrix Spike Laboratory Duplicate Reporiing
Water Recovery Fortified Blank Recovery Fortified Blank Range Limit
BR1) 6020 6020 200.8 200.8 % RPD® mgfl
Aluminem 75—~ 12549 B5— 5% 70-130 B5-1159 20 0.05
Antimony 75—125" 85-1159 70-130% 85115 20 0.003
Arsenic 751254 85-115® 70-130% 35-1)5 20 0.003
Barium 75— 125 85-115® 701304 85-115% 20 0.005
Beryllium 751250 B5-1159 70136 85-115@ 20 0.001
Boren 75~ 125 85-1159 70130 @ 85-115 @ 20 0.05
Cadmium 75125 8B5-115 70-t304* BS—115M 20 0.0001
Chromium 75— (258 851159 7013349 BS-115% 20 0.001
Cobalt 751254 $s-1159 0-130" . 85-115% 20 0.001
Copper 75— 1259 35115 70-13019 8511519 20 0.001
Tran 75-1254 35~ 115® T0-130" B5-115t0 20 0.05
Lead 75— 125 B5-1152 70139 85~115" 20 0.003
Manganese 75-125W a5~ 1159 70-130%" 851158 20 0,005
Mercyry 7512540 8$-115® 70130 -5 20 2.0002
Molybdenum 75— 1254 85-1159 01300 85115 20 0.05
Nickel 75-1254 BS—~{15¥ 70130 851159 20 0.02
Selenium 75212540 8- 1159 70-130%W BS-I1s® 20 0.001
Silver 75~ 12560 g85-15W 701309 85-115t 20 0.003
Thallium 751259 85-[15™ 70-13¢%? B5-115 ™ 20 0.002
Vanadium 75-1258¢ BS-1159 70-130 4 BS—115# 20 0.05
Zinc 75-1259 35— 115 70-130" 85-115% 20 0.02

O Mean +/- twe or three standard deviations

¥ 20 % RPD applicable to samples greater than five times the reporting limit. A contral limit of +£ the reporting limit
shall be uscd for ssmple valacs tess than five fimes the reponing Hmit,

Y Statistical control limit not caleulated

™ Method defincd control limit.

9 The reporting limit is a gencral guideline bur is subject (o chonge due © sample matix effects or MDL studies
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

Matrix Spike Laboratory Matrix Spike Laboratory Duplicate Reporting
Anjons Recavery Fortified Blagk Recovery Fortified Blank Range Limit®
RCRA/CWA RCRA/CWA SDWA SDWA % RPP® mg/l
Alkslinity (3/01) B-1140 88108 78 - 1140 83-108® 20 1
Chloride-3253 (8401) 85-114W 85-1140 85~ 1141 85-114W 20 1
Fluoride (8/01) 8- 1350 90109 90 - 110 90110 20 0.1
Fluoride distilled 75-1359 75~1250 NA NA 20 0.1
Sulfate-375.3 80- 1209 301209 NA , Na ' 20 5
Sulfute 3752 (8/01) g1-1190 93-114M 9%0-110 50—~ 110 20 5
Sulfats- soil (8/01) 75-1259 T 33.125M NA NA 20 0.01%
Matrix Spike Labaratory Matrix Spike Eaboratory Duplicate Reporting
Nutrients Recovery Fortified Biank Recovery Fortified Blank Range Limi¢®
RCRA /CWA RCRA/CWA, SDWA SDWA % RPD® mgf
Ammonia (8/01) 78-1220 9-110M 9010 93-110M 20 005
Nitrate+Nitrite (8/01) B8-{11™ o5 - 109" S0~ 1109 93 -109™ 20 0.05 -
Nitrite (8/01) 87— 197" 8710790 90--107 9 901071 20 0.05
Onthophosphaic 301200 80-1209 o0-110W 90110 20 0.02 (0.005)
TKN 20-120% 20-1209@ W-1109 90— 110" 20 0.2
Total Phospharous 20-1209 201200 50-110% o0 1104 20 0.02 (0.005)

2 Mean - two or three standard deviations

“) 20 % RPD eppiicable to samples greater than five times the vepoeting fimit. A control limit of +£ the reporting limit
shall be usad for sample values less than five times the reporting limiL

©! Statistical control limit not caleulated '

) Method dcfined coatrol limit,

) The reporting limit is a general guideline bur is subject to change duc o sample matrix effects or MDL studies
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

Matrix Spike Laboratory Matrix Splke Laboratery Dinplicata Roufine
General Chamisiry Rocovery Contral Sample Recovery Contrel Sample Range Reporting

Control Limit Confrol Litit Control Limft | Comirol Limit 4% RFD® Limit

RCRAJCWA RCRA/CWA SDWA SDWA my @
COD (2/01) 86~ 111 B&— 111 NA NA 0 5
Cyanido-Total (201) 38-116W B -1070 %0-1{0® 90— 110 20 0.005
EC NA 90-110™ NA 90— 10 20 10 umhog/em
O & G-water (3/01) 64- 104 61- 1000 NA . NA 20 5
O & Gsail (8/01) 76— 27tH 7%—1270 NA NA 20 001 %
Morcap. Sulfur (8/01) NA 811140 NA NA 20 0.0001 %
Sulfide BO - 120® 80-120® NA NA 20 4
TOS (R/0F) NA 94 - 108 @ NA o4 - 10819 20 20
TSS(8/4) NA 721150 Na 72115 20 5
Turbidiry NA 50-110% NA %0 -110™ 20 GI2NTU

" Mean +/- two or three standard deviations

) 20 % RPD appllcsble to samples greater than Gve times the reporting limit, A controt limil of +£ the wpering limil
shall be used for samplc values bess than five fimes the reporting Brait.

! Siaulstical control limit pot calculated

Y Method defined control limit.

! The reporting limit isa general guideline but is subject to change due to sxmple marix cfects or MDL shudies
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QUALITY CONTROL ACCEPTANCE CRITERIA

— —

ACCURACY AND PRECISION REPORT

e— — — - —— ——
- Matrix Spike Laboratery - - Duplicata Routine
GC Ocganics Recavery Control Sample Range Reporting
Contrel Limit Control Limit % RPDP Limit®
BETXMM k0218 70-130® H-1309 - - 20 lupt
Sughkg
GRQ 50— 5500 50 - 150 @ - - 20 0.5 mgd
| mghkg
DRO 60— 120 60— 120 % - - 20 0.5 mgll
. 10 mg/kg
VPH 70- [30% T 130 — - 20 Varions
EFH |40~ 14040 40— 140 - - 20 Varicus
[ = — — — e e N — -
[ — — — — L —— — — __=
GC Organle Surrogates Water Soll
- — — — — p—
BETXMN 80216 70-1309 06—
Gasollne Range Organics 50-1509 501509 "
Diesel Range Organics 50— 150 50150
VPH 1300 0 - 130
EPH 40— 1409 a0 - 140

® Mem += two ar thive smndard deviatins

® 20 % RPD spplicable 16 samples greater than five dmes the reporting Hmit. A control fimit of *+E the reporting limit

shall be used for samplo values Tess then five iimes the reporting limil.

©} Statisricat control Himit ot caleulated

& Method defined controt limit.

9 The reporting limit 15 & general guideline but §s subjest 1o change duc to sample manix effects or MDL studies
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

— — SRR
COCMS Matrix Spike | Lah Contral | Matrix Splke | Lab Coutrel | Mairix Spike | Lab Control Duplicate
Vaolatiles Recovery Recovery Recavery Recovery Recovery Recovery Range
8260R 2608 624 624 524.2 5342 % RID®
Beazene (9/01) 76- 11240 6-112" | 371519 | a7 5@ 70- 1309 70~ 1304 20
Chlorobenzcoe (901) | B2-112 | 821129 | 37.160% | 47-150® | 70-1302 | 70-j309 20
I,1-Dich-sthenc(9/01){ 50134 | $p— 348 10-234 10-234% | 70-136¢ | 70-130" 0
Toluene (501 - B1— 1 IR 47-150% | g7-150% 70-130% 70-130 20
Trichk-ethene (9/01) B~ SI-111W | 711579 | 7.sr® | 70_130%0 0-1309 20
Other Velatilez NA NA TI-138*W | - j3ge®™ { 7. 3p@ 701300 20
— - — — — —
* See 624 method Table 5 “Range for P for limits not listed here. The 71-138% Limits listed here are the
most stringent listed in  Table 5 and may be used as default limits for all 624 volatiles,
GCvis Matrix Spike | Lab Control | MutrixSpike | Lab Control | Matvix Spike | Lab Control | Duplicate
* BTEXMN Recovery Recovory Recovery Recovery Recovery Recovery Hangs
E260B 82608 624 624 5242 524.2 % RPD ™
Benzens (9/01) TZ~114M 72-114W 37- 1514 I7-is1 0130 H-1309 20
Taluens (9/01) %-1EM | 2-113® 47-150% [ 47 150w 70136 70- 130 0
Ethylbenzene (9/01) 79 - 11549 79-115™ 37-162W 3716289 -1309 70~ 130 % 20
Total Xylenes (5411) 65— 119" 65-119® 50-150% S0 150% T0-130€ - 139 ™ 20
MTEE (%/01) 60 321 6l - 1324 50— 150 50— 15 70130 70 - 130" 20
Naphmm {5/01) 73~ j2740 73-127" 50— 150%™ 50-150™ 70~1309 70~ 130 20
GCMS Volatiles Water Soil
Surrogate Conirol Limits (9/01) (10/00)
I,.2-Dichiorocthome g4 -1 55~ 1351
Toluenc-d8 91— |pa ! BS—[17M
4-Bromofuorobenzene g85—115¢" g2 1220
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPFPORT

— — —— e = e _

Matrix Spike Laboratory Matrix Spike Laboratory Dupllcate Routine

GOMS Recovery Control Sampls Recovery Cantrol Sample Range Reporting

Bemivalatilas Control Limit Control Ebmit Control Limit | Contred Limit % RPD P Limit ™®
(S01) 2700 B2NC 624 525 ugh
Acsnaphithene 2511740 25117 A7- 14540 47- 14590 20 10
4-Chl-3-mesh-phenol 19--143 " 19-743" 2- 147 22-147% 20 10
2-Chlorophenal 26126 26 1264 B-13410 231340 20 i0
1,4 Dichlorohenzere 121200 12-120® 20- 12410 20-124W 20 10
24-Dinttrotoluenc 2-1389 | 22-03® 391399 39— 139 % 20 10
4-Nitrophenq 1098 ™ 1098 10— 312 10- 1329 20 10
N-Nit-d-n-peo-amine 16-1a3 1} 16~ 1488 | jg-230® | j0-2300 20 10
Pentaclarophencl 15—155M i5-155W 14.-176" 14176 20 10
Phesol 10-105W 0~ 105 ™ 10-112¢9 10-1129% | ° 20 (1]
Pyzens 31-15M -5 52-115% 52-115% 0 | {1
1.2 A-Trichl-benzene Bl pr i bl 44 -1420 441429 20 10

Other Sermivolatilas 60112+ 60—112% 60~ 112% 60~ 112% 20 various

PAHs by 8270C 50 115 591154 59— 115°" 59— 115+ 20 various
PAHs by 5252 70130 0 =130 - - 0 o1

SDWA by 5252 0-1309 70-130% - - 0 various

* Sce Table 6, Range for P, in the 8270C and 625 methods for samivolatile limis not Tisted here. The 60-112% limits fisted here mre

the most tringent limitz liged in Table 6 and may be zead as defzult limits for o) sevivolatic compounds, The limtdes giver in Tshle 6
in both the 8270 and 625 methods are identica,

*4 Ses Table 6, Range for P, in the 8270¢ and 625 mohods for individeal PAH limits, The 561 15% lmite Tisted here are the
mast sringent FAH limits Jisted iz Table 6 and may be wsed as default imits for all PAHa, The limits given in Table & in bot
the 8270 and 625 methods are identical.

" Mean +- two or thres standard deviations

@20 % RPD appliceble 1o samples gréater than five fimes the roperting limit. A conrol limit af -+ the reparting limit
ghall be used for semple values less than Rve times e reporting limit,

B gratistical control Hmit not calculaed

“ Meshod defined control Himit.

* The reporting limit is 2 general guidetine but is subject 1o change duc lo sample matrix effeqts or MDL sdies
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QUALITY CONTROL ACCEPTANCE CRITERIA

SURROGATE RECOVERY
r ;MS Semivolatile N Water Soil
. Surrogse Contre] Limits _ o
2-Fluorophenad (9/01) 10-110® 24 -56"

t Phenol-d6 {9/013 10~ 119 26-08
Nitrobenzome-ds (5/01) 27-121 W 3791
2-Fluorobiphenyl (3/01) 47-1270 46-110M

2.4.6- Trtsomophenal (9/01) 361241 34-118W
Tesphenyi-d14 (9/01) 61-133 0 4124
5252 Peryienc-di2 70-1309 NA
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QUALITY CONTROL ACCEPTANCE CRITERIA
ACCURACY AND PRECISION REPORT

—rr— — — — e e T T pe—
Herbicides Matrix Epike Laboratory Matrix Spike Labotatory |. Duplieate Routine
5151/78151A Recovery Control Sample Retovery Control Sample Range Reporting
Control Limtt ControlLimit | ControlLimit | ControlLimit | % RED® Limit®
Water ‘ Water Soil Soll SDWA Trigpe
walcrizoil
v & ke
241 (901) 6248 52—~ 148 W 48-214® 18- 214 ™ 20 0.1,5,50
Dalapon (5/01) 2-pgW 3295 40— 160%™ 40— 1600 20 1,50,100
24-DB 48126 @ 43126 481269 48— 1260/ -5,100
Dicawiba ~38-21320 352306 252 332329 20 -220
Dichlorprap 46-168% | a5-180 46165 %-~168% | 20 —5,150
Dinoseh (A1) 49— 1w 9-123@ 10-24© 10849 20 023,100
MCPA [ a0-1609 40-160" 40-160® 40— 160 20 ~/500,20000
MCEP 40- 1609 40— 160 % 40— 1609 401609 20 =500, FO000
Pentachloraphenol 9117 M 49— 1171 36-2249 35—224 20 0.04,0.5,10
iar)
Picloram 44-1389 441389 441389 441339 20 0.1,50,20
24.5-T 42-26™ 43-226% 42-160 42— 226 O 20 -5,10
24,5TP (5/01) -1 1210 48-214® 43_214® 20 02,2,20
DCAA Surrogate 391060 39— 1050 45117 45- 170 NA -
(g0l

" Mean +- two or thres standard deviations

¥ 20 % RPD applicable 1o samples greater than five times the reporting limit. A control limit of + the reparting limit
shall bo used for sample values less than five times the reporting Tinit,

@ Suasistical control Hmit not caleulated

@ Method defined contral limit

& The reporting limit is ¢ general gtﬂdcline but i¥ subject o change due o =mple matrix cffests or MDE studics
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QUALITY CONTROL: ACCEPTANCE CRITERIA
ACCURACY AND FRECISION REPORT

E&MCB& Matrix Spike laboratory Matrix Spike & | Matrix Spike & Duplicate -_Repnrung 1
508/ 608 / Recavery Coutrol Sample Lab Contral Lab Control Rzope Limle®
8081A / 8082 508 508 Sample Sample % RPD® S0R/608/3081
608 SUB1A/R082 opi & ughkp |
Aldrin 51=121 56-116® 42— 122 @ 70- 130 20 0.20.1/3
a-BHC 571279 62-1229 37- 149 0-130@ 20 ~A.113
BBHC 60— 130 ™ 651259 17. 1479 70-130® 20 -10.173
d-BHC 67-1389 72-1320 19 - 140™ 70- 1309 20 -A.1A
g-BHC (Lindang) 54-18@® 59119 2-17W 70-130@ b} 0.02/0.13
Chiordane £4-1349 69-1290 45~ 1199 70- 1309 0 02/0.173
DoD 72— 14227 771379 N-141@ 70- 130 20 ~0.2f7
DDE §4- 1341 69 1294 30- 1458 70-130® 20 -10.217
DDT 771479 82-142® 25-1609 70- 1309 20 10217
Didddrin 521228 57-117™ 36-136% | 70-1309 20 00207
Eadrin 53-1® 58-118™ 30-[47o 70-13p@ 20 201027
Endrin aldehyde 55-130 58118 Co- 70-130 @ 20 ~/0.6730
Endosuffan ] 521 57-117% 45- 153 70-130™ 20 -0.13
Endosulfan I1 57-tz7™ 621229 10-202% 70-130® 20 -/0.2/20
Endosulfun sulfalc &7-1379" 72-1328 26144 70-1300 20 -10.6/20
Heptachlor 63-1139 68-128 0 M-In® 70-130® 20 | DO4/0.142
Heptoshlor cpaxide 521229 s7T-1119 37-1429 - 130 20 0.0210.1/3
Hexachlorobenzena 64~134 @ 69- 1209 - 70- 1369 0 0.1/~
Hexachloroeyclopent 65— 135 70- 130 - T0. (30 20 0.0
Methoxychlor 70 140 W 75-1350 - 70- 1309 20 0.1/1/33
Taxaphens 65— {35 W 701309 41-126% 0- 1309 20 1266
PCBs B5-135 70— 130 50—t 70-130® 20 0.1/1/33
PCBs in Ol - ASTM 70 14010 - 1™ - - 20 2ppm
e —— ————
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QUALITY CONTROL ACCEPTANCE CRITERIA

SURROGATE RECOVERY
e C—— -— ————
GC Pesticldo/PCB Water Sall
Suggau: Control Limits
—— —_——— rr—

TCMX (9/01) (BOB1/508) 34 — 12 ) 16-1240

(508) 70- 130 €7
DCB (9/01) (8081/508) 10~ 1394 g5 1530

{508) 70— 130 W

™ Mean +- twe of three standsrd doviafions

@anwy RPD applicabile o samples greater than five Smes the reporting Bimit. A control Timit of +£ the reporting Hmit

shall be used fin swmple values less than Gve times the reporting limie
0 Statistical control limitnot caloulated -
) Method defined conmal Bmit.

) The reporting fimit is & geneeal guideling but is subject to cheage dus to sample matrix ¢ffcss or MDL studics
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7.0

MAINTENANCE OF INSTRUMENTS AND EQUIPMENT

Mainlenance log books are maintained for all major laboratory instrumentation  The log
book may consist of a numbered and paginated book or consecutively dated loose leaf
binder. The book shall identify the manufactorer and mode! pumber of the instrument and if
several of the same type are present in the lab, the unit serial number, Puiries into the log
will be in ink with date and initial of the person making the entry, A description of the
reason for the maintenance-{(preventative or comective action) will be provided as well as the
actions taken to make the repairs. Purchase orders, packing list or parts deseriptions shall be
included in the log by aitachment or reference. If maintemance is performed by the
manufachurer’s representative or contracted service, t]'.ze date and identity of the service
provider will be incloded.

Following iz & listing of some of the prcwnhve maintenance pracedures performed on our
major instrumentation.

GCMS

¢ Clean source — every six months or as needed

¢ Replace column — every six months or as needed

¢ Replaceimp {vﬂlahles) every six months or as needed

* Re:place l.mechon port ]mcr clean port, replace septa, cut column (semivolatiles) - daily,
when in uge

4 Bake trap (volaliles) - after each sample

Induetively Coupled Plasma Emission Spectrophotometer (JCPY'
+ Check air flow — daily

+ Profile— daily

¢+ Replace sample tubing — daily

¢ Clean nehulizer — daily

+ Clean air fillers — monthly

+  Fill water circulalor - as needed

+ Replace torch - as needed
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Inductively Coupled Plasma Emission Mass Spectrometry (ICPMS)
+ Auto optimize - daity
+ Clean nebulizer— ag needed
+ Replace torch — as needed
Replace sample tubing — every 8 hours
Replace waste and A/S tubing —as needed
Filf coolant — as needed
Replace pump oil — as needed
.- Clean filters — monthly
Cleanfreplace cones — as needed
Clean/replace lens — s needed

L ]

* &« &+ » »>

Atomic Absorption Spectrophotometer
+ Clean air irfet filiers - monthly

Auto Anatyzer (Alpkem Flow Solution)
+ Replace tubing - a5 needed
+ Clean cartridges - montbly

" ¢ Wipe surfaces - weekly

Gas Chromatograph (direct injection)

¢ Replace septum and liner - weekly or as negded

Cut colummn - as needed

Clean FID - every six months or as needed

Send ECD in for cleaning — annually or as needed

Change oxygen and moisture traps (on gas Lines) - every 2 years or as needed

*» & + &

(ias Chromatograph (volatiles)

¢ Change trap - every 6 months or as needed
4  Clean FID - every 6 tmonths or as needed
¢ Clean PIID - monthly or as needed
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8.0

CHEMICAL AND REAGENT QUALITY

The control of incoming materials, chemicals, and reagents is handled by the individual who
placed the order. Upon receipt of the supplies, the ordering information is compared with the
receiving information. If a discrepancy is found that may affect the quality of the product,
the materials are retumed. If accepted, a label is affixed to the bottle so that the dste
received, date opened, and date expires may be recorded. Purchase orders and packing lisis
are maintained in a central file as a check on materials received. Certificates of analysis are
kept in a central file for each analytical group. Mat&nal safety date sheets are placed in the
MEDS binders and are easily accessible,

The laboratory manager determines the shelf life or, for cerlain chemicals, a shelf Kfe is
provided by the manufacturer, A firstin first-out usage is maintained by the users. The
laboratory manager surveys the siore room monthly for appropriate storage of items kept
thers.

The laboratory svaluates the vendors from which we purchase supplies and services. A list
of approved Vandors is maintained, posted in the laboratory, and available to personnel
purchasing supplies and services,

The qualily of the reagent or chemical used depends upon the analysis for which it is used.
At a minimum "Reagent” grade is used when higher purity grades are not required.  High
purity acids and solvents are used for metals digestions and trace level organic extractions. I
other grades are used, it first must be ascertained that the chemieal is of sufficiently high
purity to permit its use without lessening the accuracy of ihe analysis,. Refer to the
“Purchase of Supplies” standard operating procedure for a list of chemical and reagent
prade/quality to be ordered,

Reagents and solvents are stored in borosilicate glass bofiles, meial, or polyethylene

containers, whichever is appropriate according to method specifications. Reagents and
solventg sensitive to light or temperature are stored in dark bottles or in a cool dagk place.
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Reagent preparations are recorded in a reagent preparation log book and each reagent
assigned a log number. All reagents are labeled at a minimum with the name, reagent log
number, date prepared and date expires where applicable. The concentration and
composition of many reagents are susceptible to change overa petied of time.

Blanks, eomirol, or reference samples are analyzed with sach set of samples for all analytical
procedurcs to insure that the reagents used have not degraded or become contaminated,

Gases used in the laboratory can be classified to serve one of thres fanctions: fuel, oxidant or
cartier, The following is a list of the types of gases wsed:

Type Pammeter Use (fimction)
Alir, zero grade Organic Analysis Oxidant
Argon Metals Analysis Carrier
Helium, UHP Organic Analysis Carmier
Helium, HP Ion Chromatography — Camier
Hydrogen, UHP Organic Analysis Fuel
HNitrogen, UHP Organic Analysis Carrier
Nitvogen Metals Analyzis Carrer
Oxygen Heat of Combustion  Oxidamt
Oxygen Sulfor Analysis Oxidant

A:irmppliudbyammpressorispaswd through a filter to remove any oil, water, and trace

_ metals from the line. This air supply is used only for enriching dilution water for BODs,

Several grades of water are used in the laboratory: Tap Water, Type IT ASTM Reagent
Water, and Type I ASTM Reagent Water and water collected specifically for some of our
organic analyses, A description of the various waters used follows:

1. Tap Water - The tap water used in the laboratory is from the Billings City water
supply. Its primary use is for the washing of glassware and containers,

2 Type I ASTM Reagent Water - This water is produced by passing tap water
through a Millipore reverse osmosis system and Barnstesd polishing cartridges.

3. Organic Free Water - This water is produced by passing ASTM Type V water
throngh a charcoal bed.,

4 Type 1 ASTM Reagent Water — This higher quality water is produced by treating
the Type I water with a Millipore Super Q four bed reciroulating system. This
water is available on demand at up to 3 gpm.
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The electrical conductivily of the deionized water is monilored weekly al various laboratory
outlets to venfy the quality, The electrical conductivity for the ASTM type I "Q3" water is
to be 3 umhos/cm or less. The conductivity of (he ASTM type II water is to be 5 uhmos/cm
or less,

The type of glassware and ils cleanliness are important factors in obtaining accurate
analytical resuits in the laboratory. The cleaning method for the glassware is dependent
upon the substances that are to be removed and the use of the glassware, Special cleaning
tachnicues are published in our Standand Operating Pracedures Manual.
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9.0

TRAINING

Laboratory employees are trined to perform the tasks assigned fo them. This consists of anthe-job
training. Short eourses and specialty conferences are included when appropriate. All technical
personne] are required to attend an indoctrination program administered by represeniatives of the
laboratory magager. The indocirination program covers employment requirements, policies, safety
and Jaboratory pracedures, and objectives of Northemn Analytical Laboratories, Inc. A copy of the
qualityamanmpmgmmispmvidadandﬁmeisassiguedfnritsmview.

All new employees are considered probationary for a period of six months from the fime of
employment. The training program for new personnel is administered by the laboratory manager.
Thehainéeismquimdlormdtheappmpﬁatestandards,methudsormandard operating procedures
and to become familiar with the equipment and measurements used in testing. The trainee observes

mmﬂmﬂpﬁf&m&eﬁsmﬂﬂmmpﬁfﬂmﬁnﬁmﬂmﬂwdmwmnuf
the operator.

Bdbmmymispﬁmmedbyquﬁnmmmmdimmpﬁﬁﬁun,meMmaedmﬂyﬂohm
the trainee performing the test and then initials the trainee's "Persomnel Proficiency Check Sheet*
(Figure 9-1). Maintenance of the proficiency check sheet system is the responsibility of the

-~ labaratory manager. The personne] proficiency check sheets are filad in the employee'’s training file.

A summary of the tests for which any employee has besn trained is placed in the employees training
file and is reviewed annually by the laboratory manager,

1t is Northern Analytical Laboratories® policy to provide for the continning training and development

of its technical persormel, The program is administered by the laboratory manager and provides for
the following

) Selected external programs for attepdance by key perzonnel.

+ Selected special training for specialized positions or for newly created positions
may include assistance for attendance at accredited educational institutions. The
labomatory manager has the responsibility for selecting and recom:nendxng
participation in these prmgrams.

* The laboratory manager will review and evaluate the development programs onee a
year regarding the effectiveness of the programs and changes to be mada.
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FIGURE 9-1

FERSONNEL PROFICIENCY CHECK SHEET

Employee Name: Date of Employment:
Test: Method:
Trainer: Training Period:

The following steps must be completed, initialed and dated by the employee and verified by the trainer,
Mark NA for those items that do not apply.

l. Read Staidard Operating Proceduye Dale read Arnalyst Treiner
Record Lthe name and revision mumber of SQP;

2. Read Methods ‘ Date read Analyst Trainer
Record method names/oumbers: ‘

3. Procedure (Preparation / calibration / analysis)
=  Procadure explained by trainer: Date Analyst Trainer
*  Procedore demonstrated by trainer:  Date Analyst Trainer

*  Procedure performed by analyst under trainer supervision:
Date Analyst Trainer
s Procedure successfully and independently performed by analyst:

Date Analyst Trainer
4. OQualiiy Control
~#  Quality cenlrol requiresments explained by trainer;

Date: Analyst  ~  Trainer

¢ Quality control sample preparation and/or analysis demonstrated by trainer:
Date Analyst _ Tyainer

»  Quality control sample prep. and/or analysis performed by analyst under trainer supervison;
Date Analyst _  Trainer

¢ Quality control sample prep. and/or analysis successfully and independently performed by

analyst:

Date Analyst _ ‘Tryiner
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PERSONNEL PROFICIENCY CHECK SHEET

{Continued)
5. Calgulatinng
~ & Caleulations used to obiain sample and OC results explained and demonstrated by trainer:
Date Analyst Trainer
* Analyst demonstrates understanding of, and successfully pexforms, all calculations:
Date Analyst Trainer
6. Record keeping
* _ Sample prep. and/or analytical results record keeping requirements explained and demonstrated
by trainer: Dute Analyst Truiner
¢ Transfer of results to work order sud LIMS explained and demonstrated by trainer;
Date . Analyst  Trainer
= Analyst demonstrates understanding of record keeping requirements: .
. Date Analyst Trainer
7 emntntion of Profici

*  Attach copy of a successful independent preparation and/or apalysis.
& Aitach copy of four lab control samples or lab fortified blanks prepared and/or analyzed by

employee.
"= Summarize I.CS or LFB percent recovery below: (attach additional sheets as neaded)
Analyte | 1CS 1 % Analyte 2 ICSI_ - %
LCs52 % LCs2 Yo
LCS3__ % LCS 3 %
1C54 Y LCs4 %
1LC8S % LCSs Yo
Avg, Recovery % Avg, Recovery %
RsSD % RSD Y%
8. Comments
9. Authopizstion
The employes has demonstrated that hefshe can successfully perform the above named test,
Trainer Date
Quality Assurance Date
Laboratory Mﬂnager Date
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10.0

SAVETY

Appropriate safety techniques and procedures are required with the confinual expansion and
sophistication of techniques, chemicals and equipment used in an environmentat laboratory. It is
never agsumed that personnel at any level of work have adequate information about laboratory
gafety. For this reason, the need for a taining program is recognized to insure a safe laboratory
eavironment.

This program involves the availability of proper safety equipment and adequate personnel training.
The following is a list of the safety equipment located in the aboratory:

L] Emergency shower

* Eye wash fountain

* Ey;a wash solotion

e Fire extinguishers

¢ First aid kit

+ Thermal gloves

+ Bafety glassey

+ Laboratory coats

* Fume exhaust hoods

4 Face shields

* Explosion shield

Fume hoods are provided in the laboratory for safe use of gaseous or toxie reagents. The reapenits are
stored in proper containers at ambient temperature in specifically dﬁignated areas of the laboratory.
These areas are segrepated 1o avoid contact of incompatible hazardous materials, Proper grounding
of electrical equipment in the laboratory is inspected and monifored as a part of the routine
preventative maintenance program.

A hazard communication program is in place in the laboratory. Full details of the laboratory safety
program is given in the Chemical Hygiene Plan.
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11.0 ANALYTICAL METHODS

The analytical methods used by the laboratory for the analysie of samples have been selosted based
on the needs of the client, Methods validated by U.S. EPA, NIOSH, the OSHA Technical Center,
ASTM or other recognized method publication gwoup will be used. Our laboratory does not design
o validate methods for sample analysis. When methods age maodified for use, modifications are
made based on sound cherical principals and approved by the dirsction of the laboratory manager.

Before 2 new method is used for the analysis of client ssmples, an initial demonstration of capability
(IDC) is performed to demonstrate that the laboratory eau produce accurate and precise results. The
IDC consists of the analysis of four quality control samples and 2 method defection limit study. The
quality contro] sample may be purchased from an outside source or prepared by laboratory
personnel. The individual and avernge recoveries are calcalated aloug with the relative standacd
deviation. These results are compared with critecia specified in the method,

Methods for analysis of water and wastes have been documented by the U.S. Ravicormental
Protection Agency as approved methodologies, under the National Pollutant Discharge Elimination
System (NPDES) Permit Program, Clean Water Act (CWA), Safe Drinking Water Act (SDWA), or

. the Resource Conscrvation Recovery Act (RCRA). Methods for the analysi of materials for

ashastos are from NIOSH Mamusl of Analytical Methods and EPA’s Interim Method for the
Determination of Asbestos in Bulk Insulation Samples, EPA 600/R93/116. Industrial hygiene

samples are analyzed in accordance with methods published by NIOSH, the collection device
manufacturer or OSHA,

The analytical methods used by the laboratery are given in Table 11-1 and are from the following
souTCes!
EPA/600/4-79-020 "Methads for Chemical Avalysis of Water and Wastes"
2. EPA/600/R-94-111 "Meghods for the Determination of Metals in Environmental
Samples” Supplement 1
3 EPA/600/R-93-100 "Methods for the Determination of Inorganic Substances in
Environmental Samples*
4, “Standard Methods for the Examination of Water and Wastewater” 18th edition
5. SW-845 "Test Methods for Evaluating Solid Waste", 3rd Edition with updates I, IT,
A, B, IIT
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10.
i,
12.
1.
14,

I

16.

17.

Code of Federal Regulations , Title 40, Part 136

EPA/G00/R-95-131 "Methods for the Determination of Organic Compounds in
Drinking Water” Suppiement T

3M Company method entitled “Determination of Selected Organic Vapors In Alr”
EPA (992 Draft Methods entitled, “"Gasoline Range Orpanics™ and Diesel Range
Organiey"

US Department of Agniculture Handbook Mo. 60 "Diagnasis and Improvement of
Saline and Alkali Soils"

American Society of Agronomy, "Methods of Soil Analysis" American Society for
Testing Malerials, "Annua! Book of ASTM Standards”

American Society for Testing Materials, “Annual Book of ASTM Standards"
MNIOSH "Manual of Analytical Methods®, 4th Edition

Western States Laboratory Proficiency Testing Program “Sail and Plant Analytical
Methods”, Version 4.0. '

USEPA Contract Laboratory Program “Statement of Work for Inorganics Analysis™
ILM04.0,

Massachusetts Department of Environmental Protection “Method for the
Determination of Volatile Petroleum Hydrocarbons (VPHY”? and “Method for the
Determination of Extraclabie Petroleum Hydrocarbons (EPH)” Jan. 1998.

“Field and Laboratory Methods Applicable to Overburden and Mine Soils™ by A.
Sobek et al

Standard Operating Procedures are written for the tests that we perform. A list of (he laboralories
S0Ps is given in Figure 11-2. At a minimum these SOPs specify-

+

O S

+

appropriate instramentation and equipment
sample handling and preservation
instrument calibration

standard preparation

reagent preparation and standardization
anzlytical procedure

method of calculation of resulis

quality control criterin

The B0Ps are updated as required to remain current with methods of analysis. Outdated SOPs are
maintained in a separate file.
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ANALYTICAL METHODS TABLE 11-1

INORGANIC PARAMETERS
PARAMETER DRINKING CLEAN WATER RCRA OTHER
WATER ACT /NPDES
— ———— - — o ———— R —
Acidity 2510.B* 305.11 . -
AiB
Alkalinity 2320-B1 3t - .
120.R4
Ammonia - 3500= - Soil-KCl
5350
Ejochemicnl - 5210-B* - -
Oxygen Demand 051"
Bromide - 200! - -
Chemial - 4101 - -
Ozygen Demand 410z2!
Chledide 3ngo™t 3252¢ Water Suloble
3253' 3"
Calor AW-BY 220 . .
Cyaride 4500-CN-G * 4500-CN-G * - -
Amenzble 3151 SQBS014
Cyanide 4500.CN-E * 4500-LN-E* -
Toin| 33527 B010R5014 ¢
Cyenide WAD . - . 4500-CN-1*
Electrical 2510-R4 251061 Sat Paste
Conductivity 12041 9050A.% 5-1.204
Fluoride 4500-F-C1 4500-F.C¥ - Water Soluble
3402 3o
Halogens, Tolal - . 5050 -
Hardness - 2B0R¢ - -
Heat of - - - Dz015 %
Combustion E7IR
Ignitability - - 10104 -
10308
Todide - - - 351!
Kjeldahi Nitrogen, ‘Toral 3512 LR - -
Asbestos Fibers - - . 25001
Ashestos Identifeation - - - EPAGO/ERBING
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ANALYTICAL METHODS TABLE 11-1

INORGANIC PARAMETERS
— ——— — — —
DRINKING | CLEAN WATER RCRA OTHER
PARAMETER WATER ACT/NPDES
Mitrate 35327 1532! - Soil KC1
8-3.10¥
Milzite 35123 35321! - Soil KO
53104
Nitrzte + Migte 15323 3532t - Soil KCI
§3.10M
Odor 2150-R 1 - - .
Oil nod Gresse . a3, 9070 * -
o071A ¢
Crgmic - 351.1-350.1 ! - -
Nirogen TKM-Ammonia
Onthy 15511 365.1365.2 - -
Phosphate 4500-P-E4 4500-p-E*
Croygen - 2! - -
Dissolved 4300-0-C*
pH 150.1" - 150" S040BHMSC = SaL Paste
%1 10¥
Paint Filier - - 00954 3 -
Phenols - 201" o065 = .
Phosphemsz - 365.117 - Soil-extraciable
Total 3652 5410
Reactlvity - - gas -
Solids, Scileable - [605° - .
Solidz, Total 25404 2540-¢4 - -
Dlasolved, TDS 160.1"
Solids, Total Suspended, TSS - 602" - .
Solids, Total - 160.3" - -
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ANALYTICAL METHODS TABLE 11-1

INORGANIC PARAMETERS
PARAMETER DRINKING CLEAN WATER RCRA OTHER
WATER ACT /NFBE3
Solids, Total Volatlle - 1604 . -
Spesific Gravity - - - 27105
Sulfate Afsp? 375.3! 0036 7 Water Sgluble
Jc
Sulfids - kr/ 41 Ll TRl -
T 2034 ¢
Sulfite - 37! T -
Surfactants, 5540-C4 55a0.c* - -
Foaming Agents - 425.1°"
TCLY Extraction - - 13118 .
Turhidity 12017 150.11 - -
ANALYTICAL METHODS TABLE 11-1
- METAILS
PARAMETER DRINKING CLEAN WATER RCRA OTHER
WATER ACT/NEDES
Alaminum 200.7 2 200,52 200.7% t2003? 5020 % 60108 $ ZM.?CIJT;M“
7300
Antlmony 200.82 200.7 % ;200,82 6020 7 60108 0.7 CLP-M
Arsenic 200,82 200,7¢ 7200.82 $020%/ 60108 4 200.7 CLP-M ¥
o052 * 7304
Batium 200.7% r200.8 ¢ 200,7° 7200.8° 6020 ¥/ 50108 200.7 CLP-M 1
Beryllium 200.8 % 200,74 720082 6020 % 6010B 200.7 CLP-M v
1360
Botont - 200.7% 12082 020 Y 6010B 4 200.7 CLP-M *
Codmium 200.7%/200.8 200,7% 720082 6020 60108 * 2m.7cu‘-;m "
7300
Caliam 20072120087 200.75/2008 2 60108 * 7 6020 * 7300
Sar Pase 5-1.60 "
Chromium 200.7% 20082 200.7% 120082 6020 % 60108 3 200.7 CLP;;M 1
. 7300
Chromium, R 218 4w! 71964 % I500-CR-D*
Hexavalent
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ANALYTICAL METHODS TABLE 11-1

METALS
PARAMETER DRINKING CLEAN WATER RCRA OTHER
WATER. ACT I NPDES
Cabalt - 2007%/2008 2 6020 % sotop ¢ 200.7 CLIM ¥
7300 2
Copper 20072720082 200.757200.8 2 6020 % 60108 * 200.7 CLP-M '
?300 13
Tren 200.7%7200.3 2 200,75 7200.8 6020 % 50108 # 200.7 CLP-M 1
100"
Lead 200.8 2 200.7% 720052 8620 5 60108 5 200.7 CLP=M ¥
Bm [k ]
Magnesium 20074720082 6020 1 60106 ¥ 7300 ®
Sat. Paste S-1.60 ™
Mengeness 200.72 720082 200.7° 720082 6020/ 6010R * 200.7 CLPM"
7300"
Meroury-water 24512 251" 7470A 3 2451 CLPM ¥
-solf - 4715 2455 CLP-M ¥
Molybdenum - 20074720087 6020% 60108 3 200.7 CLP-M ¥
7300
Mickel 2007 3/ 200,82 200.7 720082 6020 G010 R * 200.7 CLP-M ¥
mn n
Polazsinm 200.7% 720082 5020 5 f 60108 4 Sa Pasie S-1.60 M
Sefeninmy 200.8° 2007472008 60203 s0t05 2607 CLP-M ©
' 7742° 730012
Silica 200.7° 200.7¢ - -
Silver 20087 20074720087 6020 % 60108 3 200,7 CLI:;M 1$
700
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METAILS
— —
PARAMETER DRINKING CLEAN WATER RCRA OTHER
WATER ACT { NPDES
Sodium 200.72 200.7° 720082 60108 * /6020 7300 "
Strentum - 200,7%/20082 6020 *so108 * -
Thallitm 200,82 200.8¢ 60203 7300 °
Tin - 20032 50205/ 601084 -
Titaniism - 200.7° /200.8 % 6020 * 6010B 2K.7 CLP-M ¥
VanaFium . 200,78 720053 5020 % 60108° 2007 CLP-M ©
. 73002
Zine 200.7% 72008 % 200,72 720082 60203760108 3 2007 CLP-M 1
7300
Acid Digestion-Total - 200.7* 30004 CLPA-2
ICFIAA
Acid Digestion-JCP- 200.72 200.7¢ . 3005A% -
AA Totel Recoverable
Acid Digestion-Totl 20022 30204 % 302043 -
ICPMS
A.cid Digestion-Total 20082 200.82 3005A7 -
Remyverable [CPMS i
Acid Digegtion-Soit - - 305081 CLPE-1

* Prefiminary distillation or analysis by the method of slandard additions requiced on NPDES samples
** Thiz method not currently performed by aur labaratory
*td Modified
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ANALYTICAL METHODS TABLE 11-1

ORGANIC PARAMETERS
PARAMETER DRINKING CLEAN WATER
WATER ACT /NPDES RCRA OTHER
— — —_———— —1
BETX - 02 503087 VPH %
g021B° 1500¢] 501
Mt
L)
DRD!FEH - - BRISE H DR’O
EDH and DBCP 504.17 - - -
EPH - . - EPH '
GROTPH - . - EUISB’ GRD!
, 1500™
3M*
Hobicides 51517 . _ 815145 -
Oil and (reasc . 4131 o0’ -
9071A %
PegicidesPCBs 508’ b #0%1A° p4059 2
52521 8082 %
Semivolarites . sasz’ - 625¢ s270C* -
TRPH - . 418.11! - .
Volatiles 52427 6245 52608 3 1500, L1501, 1003
am?
YPH - - - VPH %
Samplc Bxtraction-warer |  Applicable Method | Applicable Method 35100 % EPH ™
Sumple Extrasiian-soil - - 3550B * EPH ™
T T ——— — S

EPA/600/-79-020 "Methods for Chamical Analysiz of Water and Wagtcs"

EPA/GDO/R-94-111 "Mcthods for the Deteminaticn of Metals in Environmentat Samples® Supplement 1

EPA/GO/R-93-100 "Methods for the Determinarion of Inorganic Substances in Envircamental Somples™

*Standard Methads for the Examination of Water and Wastewnter™ 15th Edition

SW-B45 "Test Methods for Evaluating Solid Waste™ 3rd Edition with apdates 1, I, t1A, TIS

Code of Federal Regulations, Tule 40, Port 136

EPAJGOO/R-92-125 "Methods: for the Detezmination of Organic Compounds in Drinkdng Water” Supplemen 111

M Company method entitled “Determinarion of Selected Organic Vapors in Air*

EPA 1993 Draft Methods entitled "Casoline Range Organics" and Diesel Range Crganics™

* US Department of Agricultare Handbook No, 60 "Dizgnosis end Improvemcnt of Raling and Alkali Sails"

"' Amcrican Sociery of Agronomy, "Methods of Sail Analysis" ‘

" American Society for Testing Materials, "Aanual Book of ASTM Siandands™

" NIOSH “Manual of Analytica! Methods”, 4™ Edition.

" Westam Statcs |aberatory Proficiency Testing Program “Soil and Plant Amalytical Methods™, Version 4.0.

¥ USEPA Contract Lebomuory Program —Statement of Work for Inorganics Analysis®, ILMOS.0

" Massachusctis Department of Envicoamentsl Protection “Mcthod for the Determinstion of Volatile Pemaloum
Hydrocarbons (VPH)" Jan. 1998 and “Mcthod for the Determination of Extractable Petrolonm Hydracarbans (EPH)” Jan. 1993
"' “Fletd snd L abocatory Mcthods Applicable to Overburden snd Mine Soils” by A. Sobek et a}

B M s W ok W e
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FIGURE 11-2
NORTHERN ANALYTICAL LABORATORIES, INC.

STANDARD OPERATING PROCEDURES

Table of Contents

VOLUME | TNORGANICS

Classificati
Inorganic

Title

Acidity
Alkalinity-Titrimetric

*Alpkem Flow Splution Computer Operation

Ammonia Mitrogen, Automated Phenate

. Biochemical Oxygen Demand

Bromide- Titrimetrie
Bromide-Colodmetgic

Chemical Oxygen Demand-Low and Mid Level
Chloride-Automated Ferricyanide
Chloride-Titrimetric

Color

Corrosivity Characterisite

Corrosivity Towards Stee]

Cyanide-Total & Amensble

Cyanide-WAD

Flashpoint

Fluoride-Ton Selective Blecooda

Halogens, Total by 5050

Heat of Combustion

Ignitability Characteristic

Mercaptan Sulfur

Nirrate+Nitrite, Nitrats, Nitrite Nitrogen by
Automated Cadmium Reduction

Oil & Grease-Rep funnel

0il & Grease-Soxhlet Extraction

PH-Electrometric

PH-Electrometria

Paint Filter Liuids Tesr

Phenolics

Phosphorous, Orthe & Total, Automatsd & Manpal
Reactivity Characteristic

Silica-Colorimenie

Solids, Towl

Solide, Total Digzolved

Solids, Total Sattleabls

Solids, Total Suspended

SBolids, Tatal ‘Volatile

Specific Conductance
Sulfate-Automated and Gravimeiric
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Accepted for Usa
by Lab Manager

(Dute) (Initiale)

Revisi

01-0494
020593
01-0494
01-0401%2
02-122192
01-0793
010793

020703
01-0494
02-HD595
02-0294%
01-04019
20394
03-0301
Pending®

02-0193
02-0401
01-0798
01-0301
Q1-040192
01-015%9
03-0201

02-1296
Pending®
03-0696
02-0193
01-0793
01-040192
01-0401
01-0401982

01-6593
02-0193
03-0401
02-0696
02-0453
01-0583
04-00301
03-0401

]

Ll R e Y LELRLES VYR PR P FL N It ke B B3 B BT b D ba et P mm puma el

h LA A L LA LA b A



Handout 08B

FIGURE 11-2
CONTINUED
Sulfide-Titrimetrie
Sulbte-Tilrimetric
Surfaclants-MBAS

Total Kjeldahi Nitrogen- Automated Fhenate
Total Kjeldahl Nitrogen-Block Digester
Toxicity Characieristic Leaching Procedure
Turbidity

tI) SOP typed and currently under review
@ SOP not yet written
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FIGURE 11-2 CONTINUED

NORTHERN ANALYTICAL LARORTORIES, INC.
STANDARD OPERATENG PROCEDURES

Table of Contents
v 1 3/8
Accepted for Use
by Lab Manager
Clasgification  Tids (Datg) (Initialsy Revision Section
Metals Arzenic by Hydride Generation 03-0194 7
“Calcium by EDTA Titration , Draft 01-0207% 7
Hardnegs by ED'TA, Titration Dmaft 0102970 7
Hexavalent Chromiom DIi-D406 7
ICP - 200.7, 6010B, 7300 05-0301 T.
ICPMS - 200.8 . 01-0301 7
ICPMS — 6020 Pending® 7
Mercury-Cold Vapor 040398 8
Metals Digestion 030102 8
Metal; Glassware Cleaning 02-0793 &
Potagzium and Sodium by Flame AA 01-0297 8
Selenivm by Hydride Generation 03-0297 g
Soil Testing ~ Alkaline Earth Carbonates (CaC0) Draft 0104948 ¢
Catian Exchange Capacity (CEC) Pending™ 9
Coarse Fragments 010299 9
DTPA Extraction of Trace Metals 01-0492 9
Molybdenum, Available 01-0492 2
Neutralization Potential Pending™ 5
Organic Matter 01-0693 8
Farticle Size Analysis (PSA) Pending® 10
Potentizl Reactivity 010494 10
Sample Preparation & Processing 01-0492 10
Saturated Pasie Extracts for pH, EC Pending® 10
% Sat, Cafons/SAR
Sicving for Soil and Duost Baps 010381 10
SMP Buffer pi, SMP Lime Requirement Pending® 10
Sulfur, Tors! and Sulfur Forms by LECO Fumace Pending® 10

)

sop iyped and currently under revicw

S0P not yet writicn

ndataMypingsop'suableofoo menurevi 70 1 doe
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FIGURE 11-2 CONTINUED

NORTHERN ANALYTICAL LABORATORIES, INC.

STANDARD OPERATING FROCEDURES

Table of Contents
OLU oI O C3
Accepted for Use
by Lab Manager
Classification  Tile Doz} (Initials) Revision Section
GC/MS Semivolatiles by GSMS 8270C | 02-1093 i
Semivolatiles by Method 5335.2 030301 I
Volatile Organic Compounds by 82608 03-0503 1
Volatle Organic Compounds by 524.2 05-0298 1
GC Aromatic Volatils Organics (BETXMN) 05-1058 2
by 8021B and 602
Diesel Range Orgagics 06-1098 2
Extractable Petrolenm Hydrocarbons (RPH) 01-0201 2
Gasoline Fange Organics 035-1193 2
Recoverable Patroleum Hydroearbons (418.1) 04-0498 2
Volatile Crganie Compounds in Ajr 02-02%7 2
Volatile Organic Compounds in Tedlar Bags Draft 01-0295" 2
Volatile Petroleum Hydmcarbons (VPH) 02-G201 2
GC/ECD EDB and DRCE by 504.1 02-0599 3
DCR by 508.1 | Draft 01-0300™ 3
Herbicides by 8151A 01-1198 k|
Herbicides by 515.1 01-0300 k!
Pesticldes/PCHz hy 808 1A/8082 02-1198 3
Pesticides/PCBs hy 505 02-0699 3
Pesticidas/PCB= by 508 01-0601 3
PCB in Insulating Liquids 02-0301 k]
Preparauon/ Organic Glassware Cleaning 03-0498 4
Extraction Cleaning of Boiling Chips and Glass Wonl 01-0301 4
8270, Pesticide, PCH Soil Exwaction Procedurn: 02-1198 4
Separstory Funnel Extraction of Water 02-1198 4

in

for 8270, Pesticides, PCBs

SOP typed and currently under review

hid SOP pot yet written

adata:Mypingigop'siablcofconlentsrevir?dtdoe
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FIGURE 11-2 CONTINUED

NORTHERN ANALYTICAL LABORATORIES, INC.

STANDARD OPERATING PROCEDURE

Table of Contents

VOLUME [V INDUSTRIAL HYGIENE, ASBESTOS. MISC.

Classificgi

Title

Sample Collestion

Air Sampling.Charcos] Tube Sorhent Method
Air Sample Collection, Filter Cassettes

Ajr Bampling-Tedlar Baps Method

Pump Calibration with Filter Cascette

Sample Recaiving/Shipping/Reporting

Lab Pro Computer Operation
PCM Asbestos Log-in

FLM Ashestos Log-m

Printing Numbers for Log Sheets
Sample Log-in

Shipping

Miscellaneons Procedures

Asbestos

ay

Computer Connection to OFf Site Modnm

Control Charts from VLP

Downloading Information for Helena

General Glassware Cleaning

Meathod Detection Limit Studies

Purchase of Supplies

Purchase Order Ufse

Respirator Fit Testing

Scanning Documents

Standard Operating Procedure — Prep. and Review

Bulk Analysis

Fiber Counts by NIOSH 7400

Permanent Mounting, Fiber Conpt Reference
Microscope Adjustment-Phase Contrast
Microscope Alignment-Bulk

Report Wriling (Asbestos)

TEM Shipment ro Asteco -

PLM Ashestos Control Chares

SOP typed and cunemly under review

SOP not yer writlen

ndataMypingsop'suablesfconienlsrev 7 doc
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by Lab Mamnager

Revision

01-92
01-059%
02-0253
01-22

02-1092
03-0197
03-0197
01-0295
02-0458
Pending™

01-0295
01-0301
01-1193
Pending™
07-021400
0i-1101
01-0293
01-92
¢1-0801
110801

04-090701
04-0301
021197
02052692
03-092801
02052932
05201993
0L-0799
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12.0

SIGNIFICANT FIGURES

The primary objective is to report all results in such a way that they can be interpreted properly with
reference to the accuracy of the test, Mumerical data can be caleulated with more digits than are
justified by the test’s accuracy or precision. Data should be rounded fo the number of hgores
consistent with the confidence that can be placed in it. After rounding the last digit of the reporied
result is doubtful. For example: if the analytical resull is reparted as 75.6 mg/1 the 75 should be
quite certain while the 0.6 is uncertain.

When calculating results, the number of sigmificant figures in the reported result cannot be more than
the factor that contained the fewest significant figures.
Forexample: 0.22 x 100=20.62822...
1.06565
but should be rounded to 21 as 0.22 contains ﬁe least amount of significant figures (two).

Reunding Off Numbers: The following rules shoutd he used for rounding off numbers to the corect

significant places: Examples

Hnumber ends in i-4, round offto 364 10 360
smaller number;

If number ends in 6-9, round off'to 487 10 490
larger number:

If number ends in 5, round off to 3635 to 360
even nimber: 37510 380

Then two or more figures are to the right of the Last figure to be retained, thay are to be considered as
a group it rounding decisions, For example: 2.4(501) would be rounded to 2.5 as the group (501} is
greater than 5. 2.4(499) would be rounded to 2.4 as the group(499} is less than 5.
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130 SAMPLE COLLECTION, CONTAINERS AND PRESERVATION

Inorderﬁomaintaintheintegritynfthasampla from the time it is collected until it is received in the
laboratory for analysis, we recommend the use of preper semple containers and preservatives o our
clients for the collection of samples. Upon request, we will supply onr clients with appropriate.
sample containers and preservatives. Instructions for sample preservation are given ag are material
safely data sheefs for each preservative supplied,

The EPA provides guidelines for sample preservation and holding times. A sample preservation
table is provided in this saction for the aialyses that this labofatory performs, This tahls Jists

preservation, holding times, sample container, and sample volume required.

Iheanalymofﬂxmpmmmwnhshmholdmgpmuds 48 bours or less — are piven
pnumyandcompletedasqmoklyaspossible.
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NORTHERN ANALYTICAL LABORATORIES, INC.

P O Box 30315 - Billings MT 59107 - Phone: (406) 254-7226 Fax: (406) 254-1389

SAMPLE PRESERVATION
PFARAMEIER PRESERVATION HOLDING TIME CONTAINER TYFE
SAMPLE VOLUME
Acidity Coal, 4°C 14 dayx ¥/G 200 mis
Allealinity Coal, 4°C 14 dayg P/G 200 mls
Ammoania Nitrogen Caal, 4°C 28 dayz PG S0mls
H,580, topH =2
BETXMN in waler Cool, 4°C 14 days 3-40ml VOA vials
) HCL 1o pH<2 no head space
BETXMM in soll Cool_4°C lddays Class, 100 gms
minimal headspace
Biorhernieal Coal, 4°C 48 hours PG 1000 mis
Oxygen Demand )
Bremide Cool, 4°C 28 days P/G 100 mls
Caticns HNO, ta pH =2 S months PG 100 miz
Ca, Mg, Na, X
Chemical Coal, 4°C 28 days PiG 200 mils
Oxygen Demand H80, to pH <2
Chleride Cool, 1°C 28 days P/G 100 mis
Color Cool, 4°C 43 hours PAG 100 mls
Cyanida Cool, 4°C 14 days PIG 500 mis
MaCH o pH =12
Dricsc] Range Coaol, 4°C 7 days o exrraction Glaas, 1000 mis
Organics, water HClto pH <2 40 days o enalysis
Diezel Range Cool, 4°C 14 days w cxmction Glass, 100 gms
Organics, soil 40 days to analysis
EDB and DECP Coal, 4°C ! 28 days 4 - 40 ml VOA vials
by 504 no headspace
Eieotrical Conduclivity Coot, 4°C 28 days PG 100 mig
EPH in wartcr Cool, 4°C L4 days to extraciion Glase, 10060 mlg
HCL to pH=2 40 days Io analysiz
EPH in =pil Coal, 4°C 7 days to exiriction Glass, 100 mms
40 days to anulysis minimal keadspace
Fluoride Coof, 4°C 28 days P/G 100 mils
Crasoline Ronge Conl, 4*C 14 days 2 - 40 ml VOA vials
Orponics, water HCliopH <2 no headspace
Gasaline Range Cool, 4*C 14 deys Glass, 100 gms
COrpani=, sl mirtimal hedapace

! [T 1he water sample is chlorinated, add sodiom thiosulfare
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NORTHERN ANALYTICAL LABORATORIES, INC.

P O Box 30315 - Biilings MT 59107 - Phone: (406) 254-7226 Fax: (406) 254-1389

SAMPLE PRESERVATION
a—— — — —
PARAMETER FRESERVATION ROLDING TIVME CONTAINER TYTE
SAMPLE VOLUME
Halogens, Total None Mane given Glass, 10 gms
minimal headspace
Hexbicides by 8151A Cocl, 4°C 7 duys [0 extrmction Glazz, 1000 mls
water 40 days 1o analysis
Herbicides by 81514 Codl, 4°C 14 days to extraction Glass, 100 gins
sail 40 days to analysig
Herbicides by 515.1 Coal, 4 ¢ 14 days to extraction Glass, 1060 mls
28 days to analysis
Hexavalent Chromium Cool, 4°C 24 hours F/Q 200 mls
Tadide Cool, 4°C 24 hours P/G 200 mix
Kjeldah] Nitmgen Coal, 4°C 28 days  P/G 100 mils
Toul H,50, to pH <2 i
Metals, Dizcalved Filier, then & months P/3 500 mls
{except Mermury) HNCh tapH <2
Mctals, Total HNO, 1o pH <2 6 months P/G 500 mals
(&xcept Mercury)
Methzne Coal, 4°C 14 days Gilasz 1/3 headspace
. Miercury Coal, 4°C 28 days P/G 200 mls
HNO,y 1o pH <2
Nitrate + Nitrite Coal, 4°C 28 dayz P/ 100 mis
B850, o pH <2
Mitrite Coal, 4°C 4R hours PG 10 mls
Odor Cool, 4°C 24 hours Glasg, 200 mls
Qil and Grease Cool, 4°C 28 days Glass, 1000 mlg
H,80y 1o pH <2
Organic Carbon, Caool, 4°C 28 duys Glasz, 100 mis
Tatal HCl o pH <2
Organic Niwggen Cool, 4°C 28 days PG 100 mls
H;50, wpH <2
Ortho Phosphate Cool, 4°C 43 hours B/G 100 mis
Oxypen, Dissnlved Call laboratory analyzs immediately Glass, 300 mis
Fix O, on site no headspace

! If the water sample is chlarinand, add sodium thiosulfate
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NORTHERN ANALYTICAL LABORATORIES, INC.

P O Box 30315 - Billings MT 59107 - Phone: (406) 254-7226 Fax: (406) 254-1389

SAMPLE PRESERVATION
PARAMETER PRESERVATION HOLDING TIME CONTAINER TYPE
SAMPLE VOLUME
PAH by 5252 Cool, 4°C 14 days to extraction Glass, 1000 mla
HC! to pH«2? 30 duys ta analysis
PesticidesPCBs Coal, 4°C 7 dayz to eximaction Gluss, 1000 mils
by 8081 & 8082, water 40 days to analysis
Pesticides/PCRs Coanl, 4°C {4 days 10 extmction Glass, 100 gms
by 8081, sail 40 days to znalysis
Pesticides by 508 Coal, 4°C? 14 days 10 extaction 3 - 40 ml VOA vials
ad analysis no headspace
pH Cool, 4°C 24 hovrs P/G 100 mis
Phenolics Copl, 4*C 28 days Glags, 1000 mls
Copper slfite & PO, . ‘
Phesphorus, Total Cool, 4°C 25 days /G 100 mis
HzE0, topH <2
Recovemble Pet, Cool, 4 C 28 days Hass, 1000 mls
Hydocarbons, TRPH HC to pH =2
Semnivolatiles by 270 Cool, 4*C 7 days lo extraction Glase, 1000 mis
water 40 days 10 analysis
Semivolutiles by 8270 Cool, 4°C 14 days to extraction Glags, 100 gms
zoil 40 days to analysiz
Semivolatiles by 5252 Coal, 4°C2 14 days lo extraction Glass, 1008 mis
HClwo pH <2 30 days to analysis
Solids, Settable Cool, 4°¢C 48 hours PIG 1000 mls
Solids, Tatat Cool, 4°C 7 days FAG 1000 mls
TDS, TVE, TS, T8
Sulfhic Cool, 4°C 23 days PG 200 mis
Sulfide Codl, 4°C 7 days F/G 500 mis
NaOH & ZrAcetnte
to pH >9
Sulfite Cocl, 4°C analyze immediately PG 200 mls
! m| EDTA solution minimal hkeadspace
per 10mls, call lab avoid geration
Surfactants Cool, 4°C 48 hours PAG 500 mils
Turbidity Cool, 4°C 48 hours PG §00 mls

! Wwater is chitorinated add sodivm hipsulfae.
2 If water is chlorinated, add sodium suifite.
? If water is chlerinated, 2dd ascorbic acid.
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NORTHERN ANALYTICAL LABORATORIES, INC.
O Box 30315 - Bilitngs MT 59107 - Phone: (406) 254-7226 Fax: (406) 254-1389

SAMPLE PRESERVATION
S I — —_ ——
PARAMETER PRESERVATION HOLDING TIME CONTAINER TYPE
SAMPLE VOLUME
¥olatile Orpanics in Water Coal, 4°C 14 daye 3 - 40 ml VOA vinls
HCI to pi <2 2 no headspace
Volatile Orpanies in Soil Caol, 4°C 14 days Glacs, HI0 s
rninimal headspace
VPH in Water Cool, 4°C 14 dayg 340 ml VOA vials
HCl to pH<2 ‘ 10 headspacs
VPH in Sail . Cool, 4°C 7128 days* Cilass 100 pms
no headspace
Lead in Soil None 180 dayx P/G 50 grams
Lead in Paint Chips None ' 180 days PAG § grams
Lead fn Wipe Semples None 130 deys - Use ASTM approved wipe
include blank wipe
Lead in Afr None 150 days 0.8 um cellulass ezter membrane
i ’ melude blank filter

: ¥ the water sample is chiorinared, add sscorbio acid

' Preserve in methang| within 7 days of caflection, analyze within 28 days
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140 EQUIPMENT LIST

Following is a list of equipment currently used by the leboratory. Noles are included as to make,

model, and generalized calibration requirements. Authorization for individoal staff members to

use the key instruments in the laboratory iz obtained from the laboralory manager. A record of

the authorization is kept with our equipment records. This record system includes the identity of

devices in use by the labortory, operators manual location (if one is provided) and notes or
commets about the instrument*s use,

Spectro-
photometer

Twrbidimeter

Infrared Speciro-
photometer

Centrifuge

Shaker

Air Compregsor
Water Cooler
Bomb Colorimeter

Emission Speclro-
photometer

ICP/Mass Spectrometer

Sulfur Analyzer

Atomic Absorplion
Spectrophotometer

Mode]
Wooden Cabinet

255D

200A

Muffle Fumacs
630F

13710F

 Muffle Fumnace

146A
GAIll10
Top loader
A-30
7224DA
AEL00
A-200DS
Navigator

Speactronic 301
Micro 1000
FT 57

1241

ICAP 6]
ELAN 6100
S144-DR

Video 12E
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Mapufacturer
Clessic WoodSam Walter

Fisher -

Blue M

Sybron
Despatch
Fisher

VWR
Thermolyne
Fisher Scientific
OHAUS

American Scienlific Products

Mettler

Fisher Seientific
Mettler

Fisher Scientific
QHAUS '

Milton Roy
HF Instrumenis

Biorad

Marathon
Eberhach

Sanborn

Thenno Jarrell Ash
Parr

Themo Jarrell Ash
Perkin Elmer
Leco

Thermo Jarrell Ash

Calibration
Frequency
None
Eash Tlge
Each Use
Each Use
Each lse
Each Use
Each UJza
Each Use
Pach Use
Daily
Daily
Daily
Daily
Daily
Daily
Daily

Each Use
Each Use

Each Use

None
None
None
MNone
WNone

EachTlze
Each Use
Each [fge

Each Use
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140 EQUIPMENT LIST (cont):

Type

3 - Microscope

3 - Microscope

Conductivity Bridge

PH Meter/Ionanalyzer

PH Meter/lonanalyzar

pH Meter

PH Meter

1 - Gas Chromatograph

3 - Gas Chromatograph

2 - Gas Chiomatograph/
Mass Spectrometer

1- Purge and Trap

3 -Purge and Traps

3 - Purge and Traps

3 - Autosamplers

2 — Autosamplers

1- Aumtosampler

5 - Autoinjectors

3 - Heater Jackets

Auto Analyzer

Flash Point Tester

Hot Water Bath
Sonic Bath
Sonifier
Sonifier

TCLP Extractor/Rotator

TCLP Extractor/Rotator

3 - Zero Headspace
Exiractors

2 - Micro Kjeldahl
Distillation Apparatus

Block Digester

Block Digestor

20 - Personal Computer
7 - Printers

Maode} Manufacturer
BHT/2 Olympus

SPT Fisher

AR 50 Agpcumet

501 Qricn

42048 Orior

301 Orion

AR 50 Aceumet

9000 Tremetrics

5830 Hewlett Packard
5890/5971 Hewlett Packard
3100 Tekmay

4460A O.L Analytical
LEC 2000 Tekmar
MPM-16 Q.1. Analytical
ALS 2016 .* Tekmar
AquaTek 70 Tekmar ‘
7673 Hewlett Packard
MHC-15 O.L Analytical
Flow Salution Alpkemn
Al/CYSO4MNO3 N TEN/POS
Pensky-Martens Kochler

- Intedge

3200 Branson
450 Branson

— Heat Systems
= Millipora

— Qur Manufactire
-— Milkipore

-—_ Labconco
BD-46 Lachat
Mod Block CP1

— Various Models
- Various Models
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Calibration
Frequency

Each Use
Bach Use
Each Use
Each Use
Eack Use
Each Use
Each Use
Each Use
Each Use

Each Use
MNone

Bach Use
Each1Jse

Each{Jse

Each Usze
MNona
None
MNone

Fach Use
Each Uze
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14 EQUIPMENT LIST (cont.):

L - Birip Chart

Recorder -
3 - Refrigerators Isotemp
| - Refriperator Explosion Proof
4 « Refrigerators Under Counter
2 -Fume Hood Safety Flow 93-290BQ
4 - Fume Hoods _—
Biological Hood .
Deionized Water System Reverse Osmosis
Deionized Water System Milli-Q
Evaporator TurboVap 500
Microsoft NT
Visual Lab Pro
Mierosofl Word
Microzoft Excel
Lotuy 1-2-3
Hewlett Packard Chem Station for GC
Hewlett Packard Chem Stations for GC/MS
Fast Pac by Alpkem
Obsolete or not in use:
High Pressure Liguid

Chromatograph Walters 600
IV Detector 757
Ton Chromatograph 20001
1 - Gas Chromatograph/ ,

Masse Spectrometer 5890/50T0A
2.0Ovens -
Conductivity

Bridge Model 35
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Linear

Fisher Scientific
Lab Line
Kenmore

Fisher Scientific
Varigus Madels
Labcoaco
Millipore
Millipore
Zymark -

Microsoft
Prism, Inc,
Microsoft

© Microzofl

Loius

Hewlett Packard
Hewlett Packard
Alpken/Astora -

Miltipore
Applied Biosystems
Dionex

Hewlett Packard
Manufacturer unknovn

YSI

None

Daily
Daily
Daily

Amnally
Annually
Annually
Weekly
Weekly

Each Use
Each Use
Each Use

Each Use
Each Use

Each Use
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15.0

AUDIT PROGRAMS/L.ABORATORY ACCREDITATIONS

Northem Analytical Laboratories, Ing. participates in mamy performance evalnation programs, These
audits ¢an take the form of simple round robin anatyses or formal audits by regulatory agencies. The
following is a list of audit programs in which we are currently enrolled:

* Water Supply (WS) Audit - Semiannuatly
+ NIOSH ELPAT Progravus for Lead in Paint Chips, Soil, & Dust Wipes Crarterdy
. NIOSH PAT Program for Fiber Analysis by Phase Contrast
' Microscapy, Solvents, and Metals - Querterly
*.  NIST Ashestos Identification for Bulk Material - Semiannually

The NIOSH PAT and NIST andit programs support the Iaboratories industrial hygiene and asbestos
services. The WS and NJIOSH ELPAT audit programs suppaort the chermical services provided by this
laborafory, '

Performance evaluation (PE) saniples are given a laboratary number and submitted to the lab for
analysis in the same manuer as a regular client sample. Sample preparation instructions recaived

with the samples are given to the lab steff Ino:dertoenmethatthePEsamplcsampmpared

correctly, preparation instructions are to be read and concumed with by two analysts and a second
analyst is (0 observe the preparation. PE samples are to be analyzed in the same manner as a client
sample. Multiple analyses of PE samples are niot to be conducted and 2 single, unaveraged, result is
to be reported. Al required calculations are to be checked by a second analyst. The results recorded
on the PX report fnm are to be checked by a second person for comeciness before submiital.

This laboratory is currently accredited by three federal or state regulatory agencies. A list of (hese

acereditations is give in Table 15-1, Copies of accreditation certificates can he provided upon
request.
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TABLE 15-1

NORTHERN ANALYTICAL LABORATORIES, INC.
LABORATORY ACCREDITATIONS

American Industrial Hygiene Association
2700 Prosperity Ave, Suite 250

Fairfax, VA 22031

Fibers, Melals, Solvents— PAT

Lead - ELPAT

State of Montana

of Environmental Quality
Cogzwell Building, 1400 Broadway
Helena, MT 59620
Drinking water

National Voluntary Laboratory Accreditation Program
National Inatitnte of Standards and Technology
Building 411, Room A162

Gaithersburg, MDD 20899

Bulk Ashestos
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160 RECIPIENTS OF QUALITY ASSURANCE PLAN

A distribution list of all recipients-of the quality assurance plan is maintained by the quality assurance
officer. The list is not printed herein to maintain client confidentiality.
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17.0 DEFINITION OF TERMS

Accuracy - The closeness of agreement between an observed value and its know or reference

value,

Calibration - To establish a plot of conceutrations of known smalyte standards verses
instrurnent response 1o the analyte,

Calibration blank - An analyte free water, matrixed and prepared in the same manner as a
calibration standard.

Calibration slandards - A scries of known concentration analyte solutions used for the

calibration of an instnyment,

Corrective Action - To respond to and comvect a condition that does not meet established
quality standards.

Duplicate - A second aliquol of a sample that is reated in the same manner as the orginal
zample in arder to delermine the precision of the method.

Laboratory Control Sample (Laboratory fortified blank) - A contrl sample of know
concentration prepared by laboratory personnel that is analyzed using the same preparation
and analytical methods ag the samples. Used to assess accuracy.

Matrix Spike - A second aliquot of 2 sample to which a known amount of analyte(s) is added.
The snatrix spike is prepared and analyzed in the same manner as the sample and is used to

delermine aceuracy and matrix sffects.

Method Blank - An aliquot of analyte free matrix that s prepared and analyzed in the same
paanner as the samples.
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10.

11.

12.

13.

14.

Method Detection Limit (MDL) — A, statistical caleylation of the minimum concentration of a
substance that can be measured and reported with 99% confidence that ihe analyte
concentration is greater than zero, The MDL is determined by analysis of seven samples
prepared at known concentration and taken through the entire analytical process.

Qualify Control Sample - A control of certified concentration purchased from an outside
vendor.

Practical Quantitstion Limit (Reporting Limit) - The minimum concentration of analyta
reported to the client. The PQL/RL is project specific and js determined by the laboratory
methed detection limit, applicable regulatory Limits, client requirements and sample matrix.

Precision - The agresment among 2 set of replicate measurements without assamption of

knowledge of the trie value,

Swrrogate - An organic compound added by the laboratory 1o the sample prior to extraction
andanalysxs whlchbehavesmammﬂarmannermﬂletargmanﬂ!yMSMWhmhmmt
normally found in environmenta) samples. Used to access accuracy and matrix effects.
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180

REVISIONS

The Quality Assurance Manual is reviewed annually and revised as needed to stay current with the
requirements of the regulatory agencies, methods, and laboratery practices. Revisions to the mannal
ar: made by the laboratory manager or the QAC then reviewed by the other. Both are signatories for
the publication of the manual. This section provides an overview of the revisions made in this

version of the QA manual as dated on the cover page.

10.
11,
12,
13,
14,
15.
16,
17.
18,
19,

20.

Section | — Revised wording in “Purpose™ section..

Section 3 — Description of responsibilities of Chemists, Laboratory Technicians and Utility
Staff added,

Section 5 -- Revised and added wording to Section 5.1 “Chain of Custody”

Section 5 — Revised and added wording to Section 5.2 “Sample Log-in

Section 5 - Revised heading of Section 5.3 from “Dournentation of Anaglysiz” to “Document
Caontrol™

Section 5 — Added s=ctions 53,1 through 5.3.10

Section 5 - Revised section desigination of “Supperting Quality Assurance Documentation™
from section 5.5 to section 5.3.11,

Section 5 — Deleted section 5.4 and incorparated contents of 5.4 inte section 538

Section 5 - Added figures 5-6 to 5-12, examples of final report fhrmats

Seclicn 6 - Added matrix spike caleulation

Section 6 — Updated and revised the table “Quality Control Acceplance Criteria”

Section 6 — Added figure §-4 “Standard Praparation Label™

Seclion 6 — Revised section 6,4, described corrective action and non-conformance reporis
Section 7 — Added description of maintenance log books

Section 8 — Added figure 8-3, chemijcal and reagent Iabels

Section 8 — Deleled Table 8-1 “Reagent Shelf Life”

Section 11 ~ Added method validation criteria

Section 11— Revised “Analytical Methods Table 11-1"

Section 11 — Updated and revised figure 11-2 "Standard Methods for the Examination of
Water and Wastewater”, 18th Edilion. ]
Section 11 — Updated and revised figure 11-2 “Standard Operating Procedure Table of
Contenls™
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2L Section 13 — Add lead maltrices to “Sample Preservation™ Table
22 Scction 14 — Updated equipment list
23, Section 15 — Updated Table 15.1 “Laboratory Accreditations™ list
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APPENDIX E

STANDARD OPERATING PROCEDURES

Surface Water Sampling

Field Measurement of Electric of Specific Conductance (EC/SC)
Field Measurement of pH

Field Measurement of Water Temperature

Field Measurement of Dissolved Oxygen

Sample Packaging and Shipping

Field Forms

Equipment Decontamination

Sample Documentation

Monitoring Well Construction

Monitoring Well Development

Groundwater Sampling

Field Measuremnt of Ground Water Level

Soil Sample Collection

X-Ray Fluoresence (XRF) Spectrometer Use and Calibration
Soil Sample Preparation and Preservation

Field Measurement of Volatile Organic Compounds Headspace
lonization Device (PID or FID) Operation

Collection of Asbestos Samples

Collection of Lead-Based Paint Samples

EPA Low-Flow Sampling Procedure
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Maxim Technologies SOP-03

STANDARD OPERATING PROCEDURE NO. 3
SURFACE WATER SAMPLING

Equipment List:
DH-48 or D-74 sediment sampler
Sample containers

EQUAL DISCHARGE INTEGRATED SAMPLING

1.

2.

Visually check DH-48 or D-74 sediment sampler for damage. Replace or repair parts as necessary.

Decontaminate all parts of the sampler including nozzle, body, gasket, sample collection bottle, and
handle using the procedure outlined in SOP-11.

Following streamflow measurement, and utilizing the same tag line or surveyor's tape stretched across
the stream, divide the stream into an appropriate number of sections of equal discharge based on
stream gaging results. At the mid point of each equi-discharge section, lower the sampler into the
stream with one continuous motion making sure the sample handle is vertical. Lower the sediment
sampler to the streambed at a rate based on the rating curve for the nozzle size used and the velocity
of the stream. The sample bottle should be just under half full upon encountering the streambed.
Raise the sampler at a rate similar to the descent rate. Low velocity streams are slow to fill the sample
bottle; repeat the procedure until sampler is nearly full. The sample bottle should not be completely full
upon removal from the stream. Pour contents of sample bottle into a churn splitter or into an
appropriately sized compositing container.

Repeat procedure for the other equal discharge sections identified, composite collected samples.
Mix composite sample, fill out bottle labeling information, and fill the appropriate sample bottle.

Fill out appropriate field form documenting sample location, time, and other pertinent information prior to
leaving sampling site.

GRAB SAMPLING

Decontaminate sampling container in accordance with SOP-11.

Locate sampling point if feasible at the interval in the stream which exhibits the largest volume of flow
and/or highest velocity. More than one interval may be sampled.

Submerge sample container at sampling point such that mouth of container is under water surface 2 to
3 inches, if possible. If sampling inorganics, allow container to fill partially; rinse container by shaking
and discharge this water away from sample site. Repeat this procedure three times. Do not rinse
sample bottles for organics analysis.

Collect sample and transfer into compositing container. Transfer water from compositing container into
pre-labeled sampling bottles.

Fill out appropriate field form(s) documenting sample location, time, and other pertinent information
prior to leaving sampling site.
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Maxim Technologies SOP-03

SURFACE SAMPLING

1.

This sampling procedure is to be used when sampling for organic constituents that float on top of water
(e.g. oil and grease).

Decontaminate sampling container in accordance with SOP-11. The sampling container should be a
wide mouth jar.

Submerge the sampling container in such a manner that leaves the mouth of the container half-way out
of the water. Wait for container to fill.

Transfer directly into sampling bottles.

Fill out appropriate field form(s) documenting sampling location, time and other pertinent information
prior to leaving the sampling site.
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Maxim Technologies SOP-05

STANDARD OPERATING PROCEDURE NO. 5
FIELD MEASUREMENT OF ELECTRIC OR SPECIFIC CONDUCTANCE (EC/SC)

Equipment List:

EC/SC meter

D-cell batteries

De-ionized water

Potassium chloride (KCI) solution standards
200 ml glass beaker

Screw driver

De-inonized water

Polyvinychloride bottle with de-ionized water

INSTRUMENT CALIBRATION (for non-temperature compensating meters)

At the beginning each day of making measurements, determine the cell constant for the meter in the field or
lab.

1. Turn on machine and check red line and zero point on meter. Adjust as necessary. If unable to reach
red line, or zero point, replace D cell batteries.

2. Plug probe into jack, and rinse probe with deionized water.

3. Measure conductivity and temperature of two KCI solution standards which best bracket the expected

EC/SC of the sample.
4. Calculate EC/SC using the following chart to adjust conductivity measurement for temperature
correction.
TEMPERATURE CORRECTION TABLE

TEMP EC FACTOR TEMP EC FACTOR TEMP EC FACTOR
-1 1.89 8 1.46 17 1.18
0 1.84 9 1.42 18 1.15
1 1.79 10 1.38 19 1.13
2 1.74 11 1.35 20 1.10
3 1.68 12 1.32 21 1.08
4 1.63 13 1.29 22 1.06
5 1.58 14 1.26 232 1.04
6 1.54 15 1.23 24 1.02
7 1.50 16 1.20 25 1.00

5. Use the following procedure to calculate cell factor:
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Maxim Technologies SOP-05

SC of Standard @ Temperature of Standard
Instrument Reading Temperature Correction Factor (from above table)
Temp.Corrected SC (b) Cell Correction Factor

[divide (a)/(b)]

The cell factor is calculated for each standard and then averaging the values from the two standards.
The cell correction factor is the ratio of the actual conductivity of the standard KCI solution(a) to the
computed conductivity(b). Use the averaged value of the two standards to adjust the measured field
conductivity for each sample taken during the day.

FIELD PROCEDURE

1.

Turn on machine and check red line and zero point on meter. Adjust as necessary. If unable to reach
red line, or zero point, replace D cell batteries.

Rinse decontaminated glass beaker with approximately 50 milliliters of sample water three times.

Place approximately 150 ml. of sample in decontaminated glass beaker.

Rinse probe with deionized water and place conductivity probe in sample water.

Immerse conductivity probe in sample so that vent hole is submerged. Move probe around in sample
to displace any air bubbles. The probe should not be touching the sides of the beaker. Turn instrument
to appropriate scale for sample being analyzed. Multiply reading by the correct multiplier from the dial
and record to the nearest ten micromhos/centimeter. Measure sample temperature to nearest 0.5°C

from conductivity meter.

Record temperature and conductivity reading on the sample field form. Compute the adjusted specific
conductivity using the following procedure:

Water Temp. Observed SC (a)

Temperature Correction (from table) (b)
Cell Correction Factor (from above) (c)
Adjusted Sample SC [multiply (a)(b)(c)]

Remove probe from sample and rinse probe with DI water. Store probe in deionized water to protect
coating.

MAINTENANCE

1.

Store meter in its case during transport. Store probe immersed in deionized water (a poly bottle with
rubber stopper works well).

Check batteries before taking meter into the field. Carry spare batteries and screwdriver.
Inspect conductivity electrodes regularly for cracks or other damage.

If platinum black has flaked off, a sharp end point cannot be achieved or readings are erratic. Return
probe to factory so it can be re-platinized.
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Maxim Technologies SOP-06

STANDARD OPERATING PROCEDURE NO. 6
FIELD MEASUREMENT OF pH

Equipment List

pH meter & electrodes

Distilled or deionized water
Calibration solutions (7.0, 4.1, 10.0)
Potassium Chloride (KCI) solution
Batteries

Screwdriver

INSTRUMENT CALIBRATION

1. Calibrate pH meter before leaving for the field and each day in the field when pH will be measured.
Calibrate using following procedure:

>

>

Rinse pH electrode and temperature probe with distilled water.

Immerse electrode and temperature probe in bottle of commercial calibration solution of pH buffer
7.0. Calibrate meter to within 0.1 standard unit (s.u.).

Remove electrode and temperature probe from solution, rinse with distilled water.

Immerse electrode and temperature probe in second pH calibration buffer having a pH of 3 units
higher or lower than the first, bracketing the expected range of field sample pH.

The pH meter should be recalibrated during the field day, especially when air temperatures are
changing by 5 or more degrees. To recalibrate pH meter, measure pH of the 7.0 buffer solutions. If
the measured value differs from expected value by more than 0.1 units, recalibrate meter using
according to meter instructions.

FIELD PROCEDURES

6.

7.

Rinse decontaminated glass beaker with approximately 50 milliliters of sample water three times.

Rinse pH electrode with deionized water.

Check meter using 7.0 pH buffer. Re-calibrate meter, if not within 0.1 pH units.

Fill beaker with sample water.

Immerse electrode and temperature probe in sample, agitate probes to provide thorough mixing.
Continue to agitate until reading has stabilized. Read pH to nearest 0.1 s.u.

Record the sample pH. Note any problems such as erratic readings.

Rinse probe with DI water and store according to manufacturer's directions.

MAINTENANCE

1. Store meter in its case with electrode immersed in a KCl or pH 7.0 buffer solution.

2.

If meter is not used often, inspect bi-weekly to make sure electrode is immersed in one of the solutions
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Maxim Technologies SOP-06

described above.

3. Check batteries each time meter is used. Carry a spare battery pack and a screwdriver into the field in
the pH meter case.

4. ltis wise to keep an additional pH electrode available in case of probe malfunction or breakage. Usually
probes are replaced as their sensitivity becomes weakened. If stabilized readings take an unusually long
time to reach, or the meter cannot be calibrated.
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Maxim Technologies SOP-07

STANDARD OPERATING PROCEDURE NO. 7
FIELD MEASUREMENT OF WATER TEMPERATURE

Equipment List

NBS-calibrated thermometers
250-ml glass beaker

Field log book or field data sheets
De-ionized water

1.

2.

Carry two NBS-calibrated thermometers inside cases, into the field.

Check thermometer for cracks or gaps in the solution. Do not use thermometers if either cracks or
gaps are visible. (Some gaps can be closed by submersing tip in a beaker of boiling water, or placing
thermometer in a freezer).

When possible, measure temperature of surface water at midstream submersing the thermometer for
approximately one minute or until temperature stabilizes. Temperatures should be collected from
moving water, avoiding still pools which may be warmer than actual conditions.

When in situ temperature measurements are not possible, draw sample of at least 200 mL into a
decontaminated beaker or sample bottle as soon after sampling as possible.

Place thermometer in sample. Do not allow thermometer bulb to touch sides of beaker. Allow to
equilibrate (about 1 minute).

Record temperature to nearest 0.5°C in field log book or on field data sheet.
Rinse thermometer with deionized water.

On a quarterly basis, check field thermometers against a NBS-certified laboratory thermometer.
Agreement should be within 0.5°C.
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Maxim Technologies SOP-08

STANDARD OPERATING PROCEDURE NO. 8
FIELD MEASUREMENT OF DISSOLVED OXYGEN

Equipment List

Dissolved oxygen meter & repair kit with membrane and electrolyte solution
Batteries

Screw driver

Deionized water

250-ml glass beaker

1.

Inspect dissolved oxygen (DO) meter for damage. The probe end should be examined to be sure the
membrane is intact. Repair as necessary according to manufacturer's instructions.

Rinse probe and cable with Deionized water.

Prepare probe and DO meter in accordance with instrument manufacturer's operating procedures (in
meter box). Make certain probe contains sufficient electrolyte and the oxygen sensor membrane is in
good repair.

Calibrate probe and meter using the fresh water - air calibration method. Correct calibration value for
temperature and altitude; adjust meter accordingly.

When possible place probe directly into the stream, or water to be measured. If not possible, place
probe into beaker filled with sample. Manually raise and lower probe through sample about 1
foot/second. Allow sufficient time for probe to stabilize to sample temperature and dissolved oxygen
concentration.

Read dissolved oxygen value. Record appropriate data on field forms.
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Maxim Technologies SOP-09

STANDARD OPERATING PROCEDURE NO. 9
SAMPLE PACKAGING AND SHIPPING

All environmental samples collected should be packaged and shipped using the following procedures:

Equipment List

Coolers

Ice or frozen blue ice packets

Absorbent cushioning material

Chain-of-custody

Shipping forms

Fiberglass strapping tape

Resealable bags

Paint cans filled with vermiculite (for hazardous materials/waste)

PACKAGING

1.

4.

5.

Label all sample containers with indelible ink (on the side, not on the cap or lid). Place labeled sample
bottles in a high quality cooler containing an adequate amount of ice and/or frozen blue ice (appropriate
for the season), making sure the cooler drain plug is taped shut.

Place the samples in an upright position and wrap the samples with absorbent, cushioning material for
stability during transport. Samples should not be loose; the cooler should be able to withstand rough
handling during shipment without sample breakage.

Fill out the appropriate shipping forms, and place the paperwork in a ziploc bag and tape it to the inside
lid of the shipping container. Shipping forms usually include: 1) a chain-of-custody form, documenting
the samples included in the shipment; 2) an analysis request form, specifying the laboratory analyses
for each sample. If more than one cooler is used per chain of custody, put a photocopy in the other
coolers and mark them as a copy.

Close and seal the cooler using fiberglass strapping tape.

Secure the shipping label with address, phone number, and return address clearly visible.

SHIPPING HAZARDOUS MATERIALS/WASTE

Hazardous materials need to be shipped using procedures specified under Federal Law. Samples need to
be shipped in Ziploc bags or paint cans filled with vermiculite, depending on the level of hazard. Special
package labeling may be needed. Consult the project manager for specific shipping procedures.
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Maxim Technologies SOP-10

STANDARD OPERATING PROCEDURE NO. 10
FIELD FORMS

All pertinent field investigations and sampling information shall be recorded on a field form during each
day of the field effort and at each sample site. The field crew leader shall be responsible for ensuring that
sufficient detail is recorded on the field forms. No general rules can specify the extent of information that
must be entered on the field form. However, field forms shall contain sufficient information so that
someone can reconstruct all field activity without relying on the memory of the field crew. All entries shall
be made in indelible ink weather conditions permitting. Each day's or site's entries will be initialed and
dated at the end by the author.

Equipment List:

Indelible ink pens (pencils or write-in-the-rain pens)

Field Notebooks

Field logs

At a minimum, entries on the field sheet or in field notebook shall include:

1. Date and time of starting work and weather conditions.

2. Names of field crew leader and team members

3. Project name and type

4. Description of site conditions and any unusual circumstances.

5. Location of sample site, including map reference, if relevant

6. Equipment ID numbers

7. Details of actual work effort, particularly any deviations from the field work plan or standard operating
procedures

8. Field observations

9. Field measurements made (e.g., pH)

For sampling efforts, specific details for each sample should be recorded using Maxim Technologies, Inc.
standardized field forms. Surface water and groundwater field forms contain fill-in-the-blank type
information in order that all pertinent information shall be recorded. In addition to the items listed above,
the following information is recorded on field forms during sampling efforts:

1. Time and date samples were collected

2. Number and type (field, duplicate, QA/QC) of samples collected

3. Analysis requested

4. Sampling method, particularly deviations from standard operating procedures

Strict custody procedures shall be maintained with the field forms. Field forms shall remain with the field
team at all times, while being used in the field. Upon completion of the field effort, photocopies of the

original field forms will be made and used as working documents; original field forms shall be filed in an
appropriately secure manner.
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Maxim Technologies SOP-11

STANDARD OPERATING PROCEDURE NO. 11
EQUIPMENT DECONTAMINATION

The purpose of this section is to describe general decontamination procedures for field equipment in contact
with mine/mill tailings, soil, or water. During field sampling activities, sampling equipment will become
contaminated after it is used. Sampling equipment must be decontaminated between sample collection
points if it is not disposable. Field personnel must wear disposable latex or vinyl gloves while
decontaminating equipment at the project site. Change gloves between every sample. Every precaution
must be taken by personnel to prevent contaminating themselves with the wash water and rinse water used
in the decontamination process.

Table A-1 lists equipment and liquids necessary to decontaminate field equipment.
The following should be done in order to complete thorough decontamination:

1. Set up the decontamination zone upwind from the sampling area to reduce the chances of windborne
contamination.

2. Visually inspect sampling equipment for contamination; use stiff brush to remove visible material.

3. The general decontamination sequence for field equipment includes: wash with Liquinox or an
equivalent degreasing detergent; rinse with deionized water three times; 10% dilute nitric acid rinse;
deionized water rinse; rinse with sample water three times. (Note: When collecting rinsate blanks, the
rinsate blank will be collected prior to rinsing the equipment with sample water.)

4. Rinse equipment with methanol in place of the nitric rinse if sampling for organic contamination. Follow
with a deionized water rinse.

5. Decontaminated equipment that is to be used for sampling organics should be wrapped in aluminum
foil if not used immediately.

6. Clean the outside of sample container after filling sample container.

Alternatively, field equipment can be decontaminated by steam cleaning, rinsing with 10% dilute nitric acid,
and rinsing with deionized water.

All disposable items (e.g., paper towels, latex gloves) should be deposited into a garbage bag and disposed
of in a proper manner. Contaminated wash water does not have to be collected, under most circumstances.

If vehicles used during sampling become contaminated, wash both inside and outside as necessary.

TABLE A-1. EQUIPMENT LIST FOR DECONTAMINATION

5-gallon plastic tubs Liquinox (soap)

5-gallon plastic water-container Hard bristle brushes

5-gallon carboy DI water Garbage bags

1-gallon cube of 10% HNO; Latex gloves

1-gallon container or spray bottle of Squeeze bottles
10% Methanol or pesticide grade Paper Towels

acetone for organics
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STANDARD OPERATING PROCEDURE NO. 12
SAMPLE DOCUMENTATION

Sample documentation is an important step to ensure the laboratory, project manager, and field personnel
are informed on the status of field samples. Depending on the specifics required for each project, a number
of forms will need to be filled out. Most sample documentation forms are preprinted carbonless triplicates,
enabling copies to be filed or mailed from labs or offices. The forms will be completed by field personnel,
who have custody of the samples. The office copy will be kept in the project file and subsequent copies sent
to the laboratory, or other designated parties. The responsibility for the completion of these forms will be
with each field crew leader. It is important the field crew leader is certain field personnel are familiar with the
completion process for filling out forms, and the expected information is included.

Potential documents to be completed clearly in ink for each sample generated include:
1. Field Form

2. Chain-of-Custody

3. Custody Seal

If working on Superfund activities, the following additional forms will also be prepared:

1. EPA Sample Tags
2. Sample Identification Matrix Forms
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STANDARD OPERATING PROCEDURE NO. 12
SAMPLE DOCUMENTATION

Sample documentation is an important step to ensure the laboratory, project manager, and field personnel
are informed on the status of field samples. Depending on the specifics required for each project, a number
of forms will need to be filled out. Most sample documentation forms are preprinted carbonless triplicates,
enabling copies to be filed or mailed from labs or offices. The forms will be completed by field personnel,
who have custody of the samples. The office copy will be kept in the project file and subsequent copies sent
to the laboratory, or other designated parties. The responsibility for the completion of these forms will be
with each field crew leader. It is important the field crew leader is certain field personnel are familiar with the
completion process for filling out forms, and the expected information is included.

Potential documents to be completed clearly in ink for each sample generated include:
1. Field Form

2. Chain-of-Custody

3. Custody Seal

If working on Superfund activities, the following additional forms will also be prepared:

1. EPA Sample Tags
2. Sample Identification Matrix Forms
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STANDARD OPERATING PROCEDURE NO. 16
MONITORING WELL CONSTRUCTION

Equipment List

Equipment supplied by drilling company:

Drill rig and applicable casing and equipment suitable for type of drill rig and project
1.4-inch inside diameter split spoon sampler

140 pound hammer

Well casing and screens

Inert silica sand

Bentonite chips

Cement

Surface casing

Well caps

Maxim personnel

Field notebook or field forms
Personal protective equipment
First aid kit

Health and safety plan

Arrive on-site with properly sized drilling equipment and materials for site conditions. All drilling
equipment and materials should be properly decontaminated prior to its arrival on-site. Decontamination
usually includes steam - or hot water-cleaning methods.

Drilling muds or drilling solutions of any kind are not to be used during drilling activities in conjunction
with monitoring well construction. Acceptable drilling techniques include air-rotary, cable tool, or hollow-
stem auger. If unconsolidated material is encountered, it may be necessary to drive steel casing during
drilling to maintain borehole integrity. It is suggested threaded steel casing be used in lieu of welding
joints together to minimize this source of potential well contamination. Hydraulic jacks or the drill rig can
be used to pull back the steel casing following emplacement of plastic casing.

A detailed lithologic log shall be completed during drilling activities. Water bearing characteristics of the
formations should also be denoted on the log. In addition, details of monitoring well construction should
also be described on the well log including total depth, perforated interval, sizes and types of
construction materials, etc.

Seven- or ten-inch outside diameter hollow-stem augers can used in drilling shallow exploration drill
holes in many situations. Care is taken to avoid contamination due to oil and grease from the drill rig
and split spoon sampler. Appropriate decontamination of the drill rig between drill holes is performed.
Soil and sediment samples are collected using a standard 1.4 inch inside diameter split spoon sampler
and a 140 pound drive hammer. The number of blows necessary to obtain an 18 inch length of sample
is recorded on the exploration log. Appropriate decontamination of the split spoon sampler is
accomplished between samples.

Either a single- or multi-completion monitoring well can be constructed in a single borehole where
hollow-stem auger drilling is not used. Backfill with chemically-inert silica sand to above the perforated
interval and emplace a bentonite plug above the sand. Install factory-screened and blank PVC (or
stainless steel or PTFE for organics) well casing into the borehole. Where appropriate, begin pulling
temporary steel casing out of borehole. Emplace silica frac sand above and below any perforated
sections in the borehole; install bentonite plugs above and below sand pack around perforated sections.
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Backfill remaining well annulus with a bentonite slurry or with grout to the surface. Monitoring well
development is presented in SOP-17.

5. Place locking well protector over PVC casing(s) after outer steel casing has been removed from the
borehole if necessary. Place bentonite plug below bottom of well protector; grout well protector in place
and lock with high quality lock.

6. Many states now require certification and licensing for monitoring well drillers. Be sure you know the
State's regulations before arriving on-site, especially if drilling outside your own State.

7. Safety equipment required on-site of the drill rig is mandatory. Personal protective equipment includes
(at a minimum): hard hat, safety glasses, steel toed boots, gloves, first aid kit, and site safety plan - with
routes to hospitals known by all personnel on-site.
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STANDARD OPERATING PROCEDURE NO. 17
MONITORING WELL DEVELOPMENT

Equipment List

Stigners, air hoses, surge block, bailer

Liquinox solution

Nitric Acid

Deionized water

10% methanol

Field meters (pH, specific conductivity, temperature)
Field notebook or Field forms

1.

2.

Visually inspect all well development equipment for damage - repair as necessary.

Decontaminate all stingers, air hoses, surge blocks by scrubbing with brush and Liquinox solution,
rinsing with dilute nitric acid solution, and rinsing with deionized water. If sampling for organics, replace
the nitric acid rinse with 10% methanol as per SOP 11.

If using compressed air method for well development, make certain compressor utilized does not
produce air laden with hydraulic fluid for lubricating purposes. This may affect the integrity of the
monitoring well for producing viable water quality data.

Develop well by using surging techniques (surge block or bailer) followed by well evacuation. Repeat
this procedure until evacuated water is visibly clean and essentially sand-free. In most cases,
evacuated water can be disposed of on-site.

If specified in the project workplan, during evacuation process, collect water samples for field
determinations of temperature, specific conductivity, and pH. Continue developing well until field
parameters stabilize to within +5% on three consecutive measurements.

Report field observations and volume of water removed on standard form.
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STANDARD OPERATING PROCEDURE NO. 18
GROUNDWATER SAMPLING

EQUIPMENT:
5-gallon bucket graduated in gallons pH meter/thermometer (optional)
coolers and ice specific conductance meter (optional)
sample bottles bailer(s)
preservatives bailer rope or teflon reel
filter apparatus field sampling forms
decontamination equipment & fluids indelible marker
water level probe stop watch
purge pump(s) generator
discharge hose fuel

All sampling equipment shall be inspected for damage, and repaired if necessary, prior to arriving on-site.
GENERAL PROCEDURE - PURGING

Purging must be performed on all wells prior to sample collection. If required by the project workplan, the
stability of pH, specific conductivity, and temperature will be evaluated. A minimum of three volumes of
groundwater in the well casing shall be withdrawn prior to sample collection. The volume of water present in
each well shall be computed using the length of water column, monitoring well inside diameter, and casing
diameter. The total volume of water in the well (gallons) can be approximated using the following formula
(depth and water level measurements in feet; borehole diameter in inches):

(1/25)(Total Depth - Measured Water Level)(Casing Diameter)2 =gallons

Several general methods are used for well purging. Well purging may be achieved using bailers, bladder
pumps and submersible pumps. The specific pumping method shall be chosen based on depth to
groundwater, diameter of well, existing well configuration and contaminant(s) of concern. Specific
conductance, pH, temperature, and purge volume values will be entered on the Field Sampling Forms. If
sampling for hydrocarbon compounds, wells shall be checked for the presence of free product prior to
purging and sampling.

If specified by the project workplan, field parameters will be measured periodically during well purging. The
well is ready for sampling when either or both of the following conditions are met: 1) measured field
parameters stabilize at plus or minus five percent of the reading, over three successive readings or, 2) three
to five casing volumes have been evacuated from the well.

If the recovery of a low-yield well exceeds two hours after purging, the sample shall be extracted as soon as
sufficient volume is available in the well for a sample to be extracted. At no time will a monitoring well be
pumped dry if the recharge rate causes formation water to cascade down the well casing causing an
accelerated loss of volatiles and change in pH.

COLLECTING WATER QUALITY SAMPLES

1. Generally, wells shall be sampled from the least contaminated to the most contaminated, if known.
Open well and measure water level (SOP-20).

2. Decontaminate sampling equipment using the following procedure: scrub with brush and Liguinox
solution; rinse with 10% dilute nitric acid; rinse with methanol, if sampling for organic compounds; rinse
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three times with deionized water. Use disposal latex or vinyl gloves throughout decontamination and
sampling procedure and new gloves for each sampling point.

Sampling Monitoring Wells

a. To collect a water quality sample, use a decontaminated disposable polypropylene, stainless steel,
or teflon bailer and a spool of polypropylene rope or equivalent bailer cord (teflon-coated stainless
steel cable). Tie a bowline knot through the bailer loop to secure.

b. Slowly lower bailer or other sample collection device to the bottom of the well and remove an
additional 5 feet of rope from the spool. Secure end of rope to steel well casing or wrist.

c. Purge well by bailing or pumping, collecting evacuated water in a graduated 5 gallon bucket to
measure the total volume discharged.

d. Collect a sufficient quantity of water using the bailer or pump into a decontaminated one gallon
sample container to fill all sample bottles.

Sampling Domestic Wells

a. Turn-on household fixture (preferably an outside faucet without a hose connected) that is on the
well-side of any household water conditioning device.

b. Using the above equation, calculate the volume of water to be evacuated. Measure the discharge
rate from the faucet in a graduated 5 gallon bucket, or other suitable container, to compute the rate
of discharge. Calculate the time needed to evacuate the predicted volume from the well. Record all
measurements and calculations on field forms.

c. Samples should be collected directly from hydrant or faucet and prior to entry of the water through
any water conditioning devices. Do not collect samples through rubber hoses.

If specified by the project work plan, measure pH and specific conductance (SOP-05 and SOP-06).
Continue monitoring field parameters (pH and specific conductance) periodically during purging
process. The well is ready for sampling when either or both of the following conditions are met: 1) the
purged volume is equal to three to five casing volumes and/or, 2) measured field parameters are within
plus or minus five percent (+ 5%) over three successive readings.

If sampling for dissolved metals, field filter sample according to SOP-04.

Label each sample container with project number, sample location, well owner, date, military time,
sampler's initials, preservative, and analysis required. For inorganics samples, rinse sample
containers, without preservatives, three times with sample water before final collection. Do not rinse
containers for organics analysis.

Pour the sample into the appropriate sample containers and and any needed preservatives in
accordance with SOP-42. Also see ("Handbook for Sampling and Sample Preservation of Water and
Wastewater”, EPA-600/4-82-029; "Guidelines Establishing Test Procedures for the Analyses of
Pollutants Under the Clean Water Act", 40 CFR 136; and "Test Methods for Evaluating Solid Wastes,"
EPA SW-846). A few common sample preservatives are listed below:

Dissolved Metals Add 3-4 ml. Nitric Acid to 500 ml. sample

Nutrients Refrigerate to 4EC; Add 3-4 ml. Sulfuric Acid to 500 ml.sample
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10.

11.

Common lons Refrigerate to 4EC

Hydrocarbon VOA Refrigerate to 4EC; Add 3-4 drops HCI*
Diesel Range Organics Refrigerate to 4EC; Add 80 drops (4ml) HCI
Fluorescent Tracer Dye Refrigerate to 4EC; Prevent exposure to light

For additional bottling and sample preservation information, consult the Maxim Technologies, Inc.
laboratory.

For volatile analyses add preservative to sample vial and fill vials at the rate of 100 milliliters per
minute (24 seconds for 40 milliliter vial); form positive meniscus over vial brim and cap. After
capping, invert vial, gently tap and look for air bubbles. If bubbles are present, un-cap vial, add
more water and repeat procedure.

If required by the project workplan, perform field parameter tests including pH, SC, Eh, and
temperature on water sampled from the well. Record field measurements on field forms.

Complete the necessary shipping and handling paperwork, and record all pertinent information on
Field Sampling Form in accordance with SOP-10.
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STANDARD OPERATING PROCEDURE NO. 20
FIELD MEASUREMENT OF GROUND WATER LEVEL

Calibrate well probe to a steel tape prior to and following each data gathering episode. Note any
corrections to well probe measurements on field forms.

Check well probe prior to leaving for field for defects by placing probe in water and testing buzzer and
light. Repair as necessary. Make certain the well probe, a tape measure calibrated to tenths of feet
and extra batteries are in the carrying case.

Measure all wells (monitoring and domestic) from the top of the well casing in the north quadrant or
from a designated measuring point, as appropriate. Measure and record distance from measuring
point to ground level. Make sure measuring point is labeled on well, so future measurements can be
made from the same location.

Obtain a depth to water from measuring point to the nearest hundredth of a foot. Record data on
appropriate field forms.

Decontaminate well probe between each measurement by rinsing with deionized water. Additional
decontamination, such as liquinox scrubbing, may be required for certain wells; consult the project work
plan.
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STANDARD OPERATING PROCEDURE NO. 22
SOIL SAMPLE COLLECTION

This SOP describes the field equipment and sampling methods for surface and subsurface sampling of soil
material. Methods explained in this SOP may be different from those identified in the project specific
Sampling and Analysis Plan (SAP) and the project specific SAP should be referenced for additions or
deletions to the methods noted below. All sampling equipment should be cleaned before arriving on site.

FIELD EQUIPMENT

Sharp shooter and clean-out shovel

Stainless steel mixing bowl and sampling trowel
Dilute (10%) hydrochloric acid

Hand lens (10) power

Steel tape (10 foot)

pH and electrical conductivity meters (if required)
Munsel color book (if required)

No. 10 sampling screen

Field forms and field book

Bucket augers

SURFACE SAMPLING

Surface soilltailings samples are collected from the surface to a depth of one inch unless otherwise specified
in the project specific SAP. Sufficient sample will be collected for the analysis that will be performed but
generally this will be on the order of one gallon. Soil samples will be collected in either wide mouth glass
jars or resealable polyethylene bags (ziploc or equivalent).

Samples should be described according to the procedures outlined in the Unified Soil Classification System
(USCS; method ASTM D2487) or the Soil Conservation Service (SCS) classification system. Soil texture
should be classified by either the USCS or U.S. Department of Agriculture (USDA) classification.
Descriptions shall be recorded in field books or on standard morphological description logs as provided in
the SAP.

Samples should be collected from an area of approximately six square feet by digging up the top inch with
the sampling trowel and placed in the mixing bowl. The sample should be screened with the 10 mesh sieve
if coarse fragments are to be excluded from the sample. If a sod or duff layer is present, this layer should be
pealed back to the top of the mineral soil.

The sample placed in the mixing bowl! shall be well mixed and then a portion of the sample placed in the
sample container. To select a sample from the mixing bowl, quarter the sample in the bowl and place an
equal volume of soil from each quarter in the sample container. When sampling soil for organics, the
samples should not be mixed.

All equipment used in the sampling of surface soils will be decontaminated using the procedures in SOP-11.
All necessary paperwork will be filled out in accordance with SOP-12.
SUBSURFACE SAMPLING

Subsurface sampling will be completed using a bucket auger, split spoon sampler, or hand dug or backhoe
excavated pits. Sampling procedures for each type of equipment is described below. Sample collection,
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homogenation, and transfer to sampling containers should follow the same procedures as outlined for
collection of surface samples.

Bucket Auger

1.

4.

5.

Arrive on-site equipped with stainless steel auger rod and several sizes of stainless steel bucket augers
(e.g. 2-inch, 4-inch, 6-inch, etc.).

Bucket auger holes can be drilled as one size or in a telescoping manner if contamination between
sample intervals is a concern. If a single sized, advance the bucket auger to the desired sampling
interval depth and empty the contents of the auger in a stainless steel mixing bowl. For the telescoping
method, advance the largest auger to an approximate depth of three feet, collecting specified depth
increment samples as the auger is advanced. Install temporary decontaminated PVC casing with a
diameter slightly smaller than the borehole to keep the hole open and reduce possible cross-
contamination between depth intervals. Using the next size smaller bucket auger, repeat the process.
Select sample intervals for packaging for laboratory analysis in accordance with procedures described
in the SAP.

Fill out appropriate paper work and bottle labels as necessary prior to leaving site.

Decontaminate all equipment between sample locations.

Split Spoon Sampler

1.

Arrive on-site equipped with at least two standard 1.4 inch inside diameter split spoon samplers. |If
geotechnical information is desired, a 140 pound drive hammer is required.

Install sampler into borehole and advance to the desired depth with the 140 pound drop hammer or
equivalent means. Record number of blow counts to complete sampling over each 18-inch interval, as
necessary. Retrieve sampler and place on work table. Using the other sampler, repeat this sequence.

Record lithology and percent recovery from cores retrieved from split spoon sampler.
Based upon the project work plan or sampling and analysis plan, composite like core intervals by
mixing in stainless steel bowl in a similar manner as described for surface sampling. When sampling

for organics, the sample should not be mixed.

Decontaminate sampling equipment between each interval sampled if required by the SAP.
Decontaminate sampling equipment between sampling sites.

Backhoe or Hand Dug Excavations

1.

Locate the site to be sampled and insure that equipment can safely access the site. Minimize off road
travel to prevent off site damage to surrounding vegetation.

Orient excavation to maximize use of the angle of the sun to illuminate the pit for photographs. Place
excavated material a sufficient distance from the excavation.

Excavate to the prescribed depth. If the pit exceeds five feet in depth, OSHA construction standards for
shoring or sloping must be observed to prevent accidental burials. Sampling personnel should enter
the pit with care during and after excavation.

Page 2 of 3



Handout 08B

Maxim Technologies SOP-22

4.

Soil profile descriptions shall be made from a hand cleaned surface along the pit wall. Complete profile
descriptions and take photographs before pit is sampled.

Soil samples shall be collected from depth intervals specified in the SAP. When a depth interval is
sampled, an equal volume of soil should be collected from the entire interval exposed on the pit wall.
Soil samples will be collected with the stainless steel trowel and mixing bowl according to methods
described for surface soil sampling. When sampling for organics, the sample should not be mixed.

After sampling is completed, the pit should be backfilled with excavated material in the reverse order
that it was excavated so that topsoil material is returned to the top of the pit. When backfilling is
complete the area should be cleaned-up to its original condition.

Decontaminate sampling equipment between sampling sites. Excavation equipment should be cleaned
between sites with water (where possible) or with a shovel to remove accumulated dirt and mud.

“Daylighting” using a Vacuum Truck

1. Select excavation site.

2. Collect surface soil sample, if needed, prior to excavation with vacuum truck.

3. Vacuum truck should employ dry excavation method (no water). Excavate with vacuum truck to desired
depth interval. Remove vacuum truck tube from excavation.

4. Hand excavate the subsurface soil sample interval, no greater than 6-inches, with a hand auger.

5. Place soil sample in appropriate containers for laboratory analysis and/or PID screening.

6. Record lithology and not odor and visual observations.

7. Advance to next depth interval and repeat hand sampling steps.

8. Decontaminate sampling equipment between sampling sites.
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STANDARD OPERATING PROCEDURE NO. 23
X-RAY FLUORESCENCE SPECTROMETER (XRF) USE AND CALIBRATION

Equipment List

XRF spectrometer & Analysis kit

2 milimeter (No. 10) non-metalic sieve

Soil split samples that have been analyzed by an analytical laboratory for the metals required for site-specific
analysis

Field Notebook or field forms

Oven

The chemical characterization of soil samples in the field will be determined by the field portable X-ray
fluorescence (XRF) Spectrometer ATX-100 instrument manufactured by Aurora Tech, Inc, Salt Lake City,
Utah. The instrument uses low level self-contained and shielded radioactive sources that produce spectral
peaks whose position (energy level) is specific to an individual element and whose peak height or area
which is indicative of the concentration of that element within the area exposed to the source. Two sources
will be used, cadmium-109 (15 millicuries) and Iron-55 (100 millicuries) emplaced by the manufacturer.
These sources allow semiquantitative determination of the copper, zinc, arsenic, iron, manganese and lead
concentrations.  Additional elements that will be monitored include chromium, barium, cobalt, nickel,
selenium, and molybdenum.

The detection limit for each parameter is a function of source strength, geometry/particle size, counting time,
and the concentration of other elements. Since the source strength and instrument geometry are constants,
the detection limit is dependent on geometry/particle size, counting time, and concentration. It has been
demonstrated that 80-mesh particle size dominantly composed of a siliceous or calcareous skeletal matrix
will give analytical results within 20 percent. The larger the particle size, the larger the error. A rock made
up of fine-grained minerals, however, will essentially have the same precision and accuracy as a finely
ground sample.

Soil samples will be screened and all particles greater than 2 mm (No. 10 sieve) will be removed.

The counting time also affects the detection limit. In general, the longer the counting time, the lower the
detection limit, and certainly the higher the precision and accuracy. The instrument has controllable time
units of 10, 30, 100, 300, and manual control seconds. The 30 second counting time will likely be the
standard for this test. The time may change for either or both sources depending on the actual sample
matrix encountered in the field.

The primary operator will receive one day's training on the proper use of the instrument particularly for health
and safety purposes. The manufacturer's statement on radiation safety is also attached. Each operator will
have a gamma film badge service (monthly) and will have the dates and times used logged in the record
book specifically kept for this purpose.

Calibration of the unit will be provided by the following method.

The XRF will be calibrated before being taken in the field by developing response curves of index values
verses actual concentrations of metals in soils. Response curves will be developed using site-specific soil
samples, where available. Otherwise, archived soil samples will be used. Numerous samples have been
analyzed through the CLP program for metals content and splits of these samples are archived in Helena.
These splits will be used to develop the response curves so that the index values that are generated in the
field can be converted into concentrations. These concentrations will then be used to help direct the soil
sampling program for laboratory samples. The XRF will also be calibrated using the internal standards as
recommended by the manufacturer. This internal calibration will be performed, each day of use, in the
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morning, at noon and at the end of the day. Time, temperature and calibration data will be noted during
each calibration in the field logbook. Data for Cu, Zn, Fe, Mn, Pb, As, and Ni will be recorded in the field
logbook or on standard forms. To obtain the best quantitative XRF results, a uniform volume of soil material
of generally the same patrticle size will be used. The sample should be prepared in the following manner:

1.

2.

3.

4.

5.

6.

Disaggregate and homogenize field moist sample, foreign objects such as rocks, twigs, roots, etc.
Dry sample (preferably overnight) in an oven set at approximately 105°C.

Cool sample to room temperature.

Sieve sample through a 2 mm nonmetallic sieve.

Homogenize sieved sample.

Place sample in a 2-inch petri dish.

The soil material will be well packed in the petri dish and the top surface should be uniformly smoothed to
the level of the petri dish edges. The head of the XRF should then be placed over the petri dish.

If soil is sticking to the XRF, place a piece of Saran Wrap over the petri dish. If any dust sticks to the head of
the XRF, clean it with a fine-bristle paint brush.
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STANDARD OPERATING PROCEDURE NO. 24
SOIL SAMPLE PREPARATION AND PRESERVATION

This SOP applies to EPA Superfund and Brownfield projects.

The Document Control Officer (DCO) will direct all packaging and shipping procedures in the field. Each
of the three field scientists will be responsible for a specific task to ensure consistency.

Equipment List

Custody seals

Sample tags/labels

Indelible ink pen/marker

Packed with vermiculite or other soft packaging material
Chain-of-Custody

Air bill for shipping

Re-sealable bags

Fiberglass tape

PROCEDURE

1. All soil sampling, decontamination, QA/QC samples, sample splits, and pH and SC measurement
should be completed for each sample.

2. Upon filling a soil sample container, a field scientist will place a completed EPA custody seal over the
top of the container. The custody seal serves two purposes. It secures custody of the sample and it
secures the lid of the container.

3. An EPA sample tag is completed by a field scientist, and is taped securely to the sample container.

4. The soil samples will then be placed into a cooler labeled "SOIL SAMPLES", with the site
identification and date also written on the cooler top. Since soil samples will be in glass ICHEM jars,
they will be packed with vermiculite or other soft packaging material to prevent breakage. The cooler
will be packed full, so there is no empty space for the contents to move about.

5. When the cooler is full, or when the sample collection is complete, the correct Chain-of-Custody can
be completed at a later date. A pre-numbered airbill will be assigned to that cooler.

6. The DCO will double check the forms to assure those samples mentioned on the COC are all present
and accounted for in the cooler. He/she will document this on the Sample ID Matrix.

7. The cooler will be clearly marked "FRAGILE/THIS SIDE UP" on all four sides and the top as
appropriate.

8. The DCO will then place the proper COC, Sample ID Matrix, and Packing Lists in a ziplock bag,
taped to the inside roof of the cooler.

9. The DCO or field scientist will then close the cooler and affix the airbill to the top of the cooler.

10. The DCO or field scientist will then seal the cooler and place the appropriate custody seals (one in
front and one in back), signed and dated, on the cooler.

11. The field scientist will then place fiberglass tape over the custody seals and around the cooler,
making sure everything is secure.

12. The cooler will be labeled as to type of samples and date of sampling, with a large felt-type pen. A
label should also be placed on top of the cooler so the laboratory will return the cooler to you.
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13. The cooler(s) will then be transported to a secure storage facility, where they can be kept under
custody until they are shipped.
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STANDARD OPERATING PROCEDURE NO. 27
FIELD MEASUREMENT OF VOLATILE ORGANIC COMPOUNDS HEADSPACE

Equipment List
Photoionization detector (PID)
Clean canning jars

Aluminum foil

New Ziplock (resealable bags)
Batteries

Grease pencil

INSTRUMENT CALIBRATION

Calibrate meter before leaving for the field and each day in the field when headspace will be measured.
Calibrate using one of the following procedures:

1. HNU (PID)
A. Connect probe to the body of the instrument and turn selector switch to desired sensitivity
range (typically 0-200)
B. Zero instrument and connect span gas.
C. Adjust span setting to read appropriate concentration for gas type and photoionization bulb.

2. Photovac Microtip (PID)
A. Assemble instrument and turn on.
B. Press calibrate button and follow instructions as they appear on the screen.

3. Foxboro OVA (FID)
A. Assemble instrument, open H2 supply valves, put operation and pump toggle switches to
"on" position.
B. Allow to run for 3-5 minutes and push in the ignition button for 1/2 second. Check unit with
span gas or known volatile to assure instrument is operating.

FIELD PROCEDURES

1. Place sample to be tested in clean canning type jar. Cover the sample tightly using aluminum foil and
the outer ring of the jar lid. Alternately, a new ziploc bag maybe used. Be sure to mark container
with sample location (boring/test pit # and depth)!

2. Allow sample to come to room temperature (approximately 70 - 80 _F) by placing in warm location
not in direct sunlight. This can be accomplished by placing the container under the heater vent of the
vehicle in winter or in a closed vehicle in summer.

3. Insert probe through foil or ziploc opening and record maximum reading.

NOTE: Consistency in results is enhanced by using approximately equal portions of material,
similar jar or bag sizes and similar test temperatures. Moisture content may also affect readings
using some instruments.

MAINTENANCE

1. Disassemble and store meters in their case.

2. Charge batteries after each use as described in user's manual.
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3. Occasional routine maintenance may be necessary ie. cleaning or replacing filters. Any maintenance
you feel unqualified to perform should be handled by an authorized service representative.
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STANDARD OPERATING PROCEDURE
IONIZATION DEVICE (PID or FID) OPERATION
Equipment List:
Photoionization detector or Flame lonization Detector
Supply bottle with calibration gas
1. Before taking the instrument to the field check the following:
e Test the condition of the battery and recharge if necessary.

e Make sure you have calibration gas.

e If you are using the FID, check the hydrogen pressure and refill from the supply bottle if
below 1000 psi.

e Check the integrity of the instrument and its accessories. Repair or replace broken parts
and clean the sampling tip. On the PID clean the inlet filter.

e Make sure you have all the accessories you will need for sampling.

2. Arrive on-site with decontaminated equipment in working order. During transport, keep
the instrument temperature stable and moderate.

3. Follow the manufacturer's instructions for starting up the instrument. Turn the
instrument on and let it run for a few minutes, allowing the electronics to stabilize.

4. For the FID, let the electronics warm up for about 5 minutes and the pump to run for at
least 3 minutes before attempting to light the flame. After lighting the flame, test the
instrument with a known hydrocarbon to make sure the flame remains lit.

5. Calibrate the instrument by setting the zero and span against the calibration gases. To
zero the instrument you may use clean air, if available, or a cylinder of compressed zero
gas.

6. Complete your organic vapor readings and record the results according to the SOP

covering the test procedure you are using.

7. Shut down the instrument according to the manufacturer's instructions. Decontaminate
and carefully pack the instrument before leaving the site.
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8. See Table 1 for comparisons of different instruments.
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TABLE 1
COMPARISON OF ORGANIC VAPOR ANALYTICAL FIELD INSTRUMENTS
Instrument Advantages Disadvantages Limitations
Foxboro/Century OVA- 1. Measures total hydrocarbon content |1.Maximum concentration of hydrocarbons must |1.Hydrocarbon concentration must be less than 1000
128GC (FID 2. Has fast response. be less ppm in the sample stream.
3. Instant readout of organic vapor level than  [2.A single battery/hydrogen charge will last between 6
4. Unaffected by condensing vapor in 1000 and 8 hours.
sample gas. ppm. |3.Strong breezes will blow out the flame through the
5. Has simple calibration procedure. 2.Instrument is heavy and awkward to use. flame arrestor on the chamber inlet.
3.Individual hydrocarbons cannot be identified  |4.High hydrocarbon concentrations will make the flame
unless used in GC mode. go out. The only indication of this will be a constant
4.GC mode is difficult and very slow to use. below zero reading.
5.Requires hydrogen gas as fuel. 5.No filter on the sample probe will allow dirt and dust to
6.Analog readout. be sucked into the instrument.
6.Recommended temperature operating range 10 to 40E
C.
7.Accuracy 10 to 20% of full scale reading.
Photovac Microtip MP-100 1. Has fast response. 1.Susceptible to inaccurate readings due to 1.Hydrocarbon concentrations limited to less than 2000
(PID) 2. Instant readout of organic vapor level. moisture condensing on the UV lamp. ppm in the sample stream.
3. Has simple calibration procedure. Condensing moisture causes the reading |2.Accuracy approximately V 2 to 4 ppm for O # C # 100
4. Lightweight and very portable. to slowly rise until it reaches a high plateau ppm, V 20% for 100 # C # 1000 ppm, and V 25% for
5. Retains the last maximum reading in level or goes off-scale. 1000 # C # 2000 ppm.
memory. 2.Measures only hydrocarbons with activation 3.Water vapor condensing in the instrument will disable it
6. Contains a built-in filter on the sample energies below the rating of the lamp (10.6 for hours or days. Immediate disemploy and cleaning
tip to prevent dirt and dust from eV for the standard lamp), will make it useable again.
entering the instrument. 3.Liquid water or condensing vapor in the 4. Recommended operating temperature range O to 40E
7. Lighted digital display. instrument will cause readings to become C.
increasingly erratic. Eventually the 5.A single battery charge will last 6 to 8 hours.
instrument will refuse to operate, giving a
"FAULT" message.
4.Not recommended for freezing temperatures.
HNU PI-101 (PID) 1. Has fast response. 1.Susceptible to inaccurate readings due to 1.Hydrocarbon concentrations limited to less than 2000
2. Instant readout of organic vapor level. moisture condensing on the UV lamp. ppm in the sample stream.
3. Has simple calibration procedure. Condensing moisture causes the reading |2.Accuracy estimated to be approximately vV 20% for full
4. Lightweight and very portable. to slowly rise until it reaches a high plateau scale reading.

level or goes off-scale.
2.Measures only hydrocarbons with activation

3.Water vapor condensing in the instrument will disable it
for hours or until cleaned out.
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TABLE 1
COMPARISON OF ORGANIC VAPOR ANALYTICAL FIELD INSTRUMENTS

Instrument Advantages Disadvantages Limitations

energies below the rating of the lamp (10.2 |4.Recommended operating temperature range - 10 to
eV for the standard lamp; An 11.6 eV lamp 40E C.
is available). 5.A single battery charge will last up to 10 hours.
3.Liquid water or condensing vapor in the
instrument will cause readings to become
increasingly erratic. Eventually the
instrument will refuse to operate.
4.Not recommended for freezing temperatures.
5.Analog readout.
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STANDARD OPERATING PROCEDURE NO. 45

SPECIALIZED SOIL SAMPLE COLLECTION AND HORIZON
DESCRIPTION FOLLOWING XRF ANALYSIS

Equipment List

1-foot square board

Plastic trowel

Plastic tub

Stainless steel knife
Laboratory provided sample jars
Mechnical soil splitter

Field notebook or field forms
Stiff brush

Deionized water

Paper towels

Soil samples will be collected from the upper inch of the soil profile at locations where there is no or
minimal vegetation. At each location, a one foot square board will be placed on the ground and an equal
volume of soil from each corner of the board collected. Soil will be scraped from the ground with a plastic
trowel and deposited directly into a plastic tub where it will be mixed and any clods broken up. At
locations where grass or other vegetation is present, the sod root zone will be peeled back with a
stainless steel knife and the upper inch of soil will be sampled as described above.

At each location selected for soil sampling (i.e.: one residential lot, one playground), three individual sites
at that location will be sampled if average XRF readings for metals from that location are within 50
percent of the highest readings obtained. Samples from each of the three sites will be combined in a
plastic tub and mixed. If a particular location selected for soil sampling has one or two sites with XRF
readings greater than 50 percent of the average of all the XRF readings at that location, only the one or
two sites with the highest readings will be sampled.

Sample splits will be taken for use as replicates, pH, Eh, and SC determinations and XRF measurements.
Samples will be split by mixing and dividing on a plastic sheet or by use of a mechanical soil splitter. Sail
samples will be placed in 8-ounce I-CHEM jars with a plastic trowel. After each soil sample, all
appropriate paperwork will be completed before moving to the next sample location.

Between sample collection, all equipment will be cleaned thoroughly with a stiff brush and rinsed with
distilled water and paper towels. Equipment rinsate samples will be collected after decontamination as a
cross-contamination blank at a frequency specified in the Field Sampling Plan (FSP). Bottle blanks,
consisting of distilled water used for decontamination placed into a sampling jar, will also be inserted into
the sample train at a frequency specified in the FSP.

Soil horizons will be described using standard morphological descriptions in use by USDA-SCS. In
addition, the grain size of the soil will be described using the Unified Soil Classification System.
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STANDARD OPERATING PROCEDURE NO. 46
COLLECTION OF ASBESTOS SAMPLES

EQUIPMENT

Ladder to access areas.

Flashlight to aid in visibility.

Air tight sampling containers (film canisters, centrifuge tubes, zip lock baggies).

Spray mister bottle with water to spray the area to be sampled.

Plastic drop cloth to spread beneath the area to be sampled.

Knife, linoleum cutter, cork borer, or other tool appropriate for extracting samples.

Caulking gun and compound for filling holes once a sample has been extracted.

Spray acrylic or adhesive to encapsulate sample extractions.

Duct tape for repairing thermal system insulation jackets.

Cloth (pre-moistened) for cleaning up debris and tools.

Vacuum cleaner equipped with high efficiency particulate air (HEPA) filters.

Indelible ink pen for labeling sample containers.

Camera for photographic documentation.

Disposable protective clothing, gloves and bootees.

Personal respirator, either a negative pressure full or half mask with HEPA cartridges.

Safety glasses for eye protection
PLANNING PHASE
Prior to commencing building inspection activities the following tasks should be performed.
1. Contact management of the facility to inform them as to what will take place during the inspection.
2. Hours of operation of the facility.

3. Develop a project schedule agreeable to the building owner including arrival time at the site and time
of initial meeting with building personnel.

4. Review existing as-built drawings, if available to become familiar with the facility as to the mechanical
system layout, and materials used in construction. Develop scaled drawings from as-built drawings, if
provided by the building owner, for use in the inspection.

5. Review any previous asbestos inspections that may have been conducted in the past.
INSPECTION PHASE

Inspections should be performed using the currently recognized standard protocol developed for schools
under AHERA. General guidelines for conducting the inspection are as follows:

1. Conduct on-site informational meetings with facility personnel to inform them of what will transpire
during the inspection. Discuss bulk sampling protocol with maintenance personnel and determine
sampling locations that will be acceptable to the owner.

2. Perform an initial walk through of the building accompanies by a maintenance person if possible.

3. Observe the building layout and whether the building was built in phases or all at once.
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Observe where the divisions are between construction phases.

Locate all mechanical areas.

Document location of and access to all pipe chases, pipe tunnels, crawl spaces, attics, and roof(s).
Walk completely around the outside of the building.

Fill out asbestos inspection checklist sheet (Appendix D).

© © N o g &

Fill out building information sheet (Appendix F).

10. Fill out homogeneous area summary sheet (Appendix E).
11. Fill out room by room sheets (Appendix G).

12. Prepare a building diagram.

NUMBER OF SAMPLES

Nine samples per homogeneous sampling area are recommended. With nine samples, the likelihood of
detecting asbestos when it is present is very high. Cost or other constraints, may limit the number of
samples that can be collected. If nine samples cannot be collected, use the following table to determine
the minimum number as required by AHERA Rules.

Friable Surfacing Material

The number of samples collected from friable surfacing material will be determined based on the
following protocol developed under AHERA.

e 1,000 square feet or less — 3 bulk samples
e 1,000 to 5,000 square feet — 5 bulk samples
e Over 5,000 square feet — 7 bulk samples

Thermal System Insulation

Thermal system insulation will be sampled in a randomly distributed manner, with at least three bulk
samples collected from each homogeneous material. At least one bulk sample will be collected from each
homogeneous material of patched thermal system insulation that is not assumed to be ACBM.

Bulk samples will also be collected from each insulated mechanical system where cement or plaster was
used on fittings, such as tees, elbows, or valves. The number of samples will be sufficient enough to
determine whether the material is asbestos containing. Generally, three samples will be collected from
each homogenous area.

Bulk samples will not be collected from any homogeneous material where the inspector determined that
the thermal system insulation is fiberglass, foam glass, rubber, or other non-asbestos containing building
material.

Miscellaneous Material

Bulk samples will be collected from each miscellaneous material. The number of samples will be
sufficient enough to determine whether the material is asbestos containing. Generally, three samples will
be collected from each homogenous area.

Non-friable Suspected ACBM

The number of samples collected from non-friable suspect ACBM will sufficient enough to determine
whether the material is asbestos containing. Generally, three samples will be collected from each
homogenous area.
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SELECTION OF SAMPLES

Sample locations are selected so that they are representative of the sample area. When nine samples
are collected, they will be distributed evenly throughout the sampling area. If fewer than nine samples are
collected, a random sampling scheme will be used to determine their location. Choosing sample locations
according to personal judgment produces samples, which may not be representative and can lead to a
wrong decision about the presence or absence of asbestos. The sampling scheme described here avoids
this problem and controls the frequency of mistakes.

Divide the sampling area into nine equally sized sub areas. This is done by dividing the length and
breadth of the sampling area into three equal lengths and drawing a grid over the diagram (see Appendix
C). This can be done carefully by eye. Exact measurements are not needed. If the sampling area does
not easily fit into a rectangular shape, parts of the grid might not be in the sampling area. This is not a
problem in most cases. If, however, a large part of the grid falls outside the sampling area, it is advisable
to divide the sampling area into two or more separate sampling areas, each of which is approximately
rectangular, and select sample locations by applying the sampling scheme to each sampling area. If three
samples are going to be collected, take them from the sub areas marked 1,2,3,4, and 5, and so on.

For each sampling area, use a new diagram. If you have more than 18 sampling areas, start again at the
top of the random number diagram (sample area #1) to determine sampling locations for sampling area
19.

IDENTIFICATION OF SAMPLES

Assign a unique sample ID number to each sample location. This ID number will be on the sampling
container when it goes to the certified laboratory for analysis. Record the ID number and the sample
location on the sample area diagrams and also on room by room summary sheets.

This must be done carefully so that there is no uncertainty about the location and identity of each sample
collected. Make sure that no two samples have the same ID humber. Non-sequential numbers are used
to prevent the laboratories from knowing which samples come from the same sample areas or the same
buildings. On the other hand, non-sequential ID numbers make organizing the analytical results by
homogeneous area much more difficult. Suspect material sheet is provided in Appendix E.

SAMPLE COLLECTION

1. Personal protective equipment should be utilized. Since inhalation of asbestos fibers during hundreds
of asbestos inspections and sampling projects may pose a serious health hazard, the use of personal
protective equipment by building inspectors is crucial during the sampling process. As a minimum
level of protection, inspectors should wear a respirator, either a negative pressure full or half mask
with HEPA cartridges. Disposable clothing should be worn during sampling if the sampling operation
is likely to dislodge pieces of suspect material or if the environment is extremely dusty. Inspectors
should have plastic bags, twisters, and labels with them to handle the disposal of cartridges,
protective clothing, wet cloths, and debris. These waste materials should be stored pending survey
results. If laboratory reports establish the presence of asbestoscontaining materials, these waste
materials should be disposed of as asbestos containing waste.

If possible, collect samples after hours or when the building is not in use.
Spread the plastic drop cloth and set up other equipment.

Put on protective equipment.

a M W DN

Label containers with its ID, sample location, and type of material sampled on a sample data form.
Always place the label on the container itself. If using ridged containers always place the ID on the
container, not on the lid, as lids can be inadvertently switched by a laboratory when handling
numerous sample containers.
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6.

10.

11.

12.

13.
14.

Mark the location of the sample on the sampling diagram and record the sample identification number
on the plan diagram as well.

Moisten area where sample is to be extracted (spray the immediate area with water).

Extract sample using a clean knife to cut out or scrape off a small piece of the material. Be sure to
penetrate all layers of material. Be careful not to disturb adjacent material.

Place sample in a container and tightly seal it.

Wipe the exterior of the container with a wet wipe to remove any material which may have adhered to
it during sampling.

Clean your tools with wet wipes and wet mop or vacuum area with a HEPA vacuum to clean all
debris.

Fill hole with calking compound on highly friable material and/or spray with an encapsulant (to
minimize subsequent fiber release) or for appearance.

Repeat the above steps at each sample location. Place sample containers in plastic bags.

Discard protective clothing, wet wipes and rags, filter cartridges, and drop cloth in a labeled plastic
bag.

SAMPLE HANDLING

1.

After placing a sample in a container according to the procedures outlined earlier, enter the ID
number on the Chain-of-Custody Sheet. A sample Chain-of-Custody Sheet is located in Appendix J.

Upon receipt of samples from the inspector, the laboratory should check and sign the Chain-of-
Custody Sheet(s), copy same and return original(s) to the inspector. It is important that this, or a
similar arrangement for sample accountability be agreed upon by the laboratory prior to sending
samples for analysis.

Each individual or laboratory engaged in asbestos identification shall participate in the Proficiency
Analytical Testing Program, the Asbestos Analyst Registry or equivalent.

Polarized light microscopy (PLM) according to EPA Method 600/R4-93-116 is the approved method
for analyzing bulk materials for asbestos. This method of analysis is relatively inexpensive. PLM
utilizes a light microscope equipped with polarizing filters. The identification of asbestos fiber bundles
is determined by the visual properties displayed when the sample is treated with various dispersion
staining liquids. Identification is substantiated by the actual structure of the fiber and the effect of
polarized light on the filter, all of which is viewed by the trained technician. The limit of detection of
asbestos by PLM is about 1% by area. Samples containing lower levels of asbestos are not reliable
detected by this technique.

QUALITY ASSURANCE

After inspection is completed perform a field quality assurance program as indicated by the following
tasks.

1.

Review all inspection forms for completeness. (Remember a physical street address is required by
AHERA).

Walk through building one last time to verify that you have identified all the suspect homogeneous
areas.

Review Chain-of-Custody document for completeness and verify the number of samples and sample
numbers for the suspect materials collected during the inspection.
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STANDARD OPERATING PROCEDURE NO. 47
COLLECTION OF LEAD BASED PAINT SAMPLES

EQUIPMENT

X-Ray Florescence Spectrum Analyzer (XRF)

Ladder to access areas.

Flashlight to aid in visibility.

Air tight sampling containers (film canisters or centrifuge tubes).

Plastic drop cloth to spread beneath the area to be sampled.

Heat gun, scraper or other tool appropriate for extracting samples.
Required forms

Cloth (premoistened) for cleaning up debris and tools.

Vacuum cleaner equipped with high efficiency particulate air (HEPA) filters.
Pen and indelible ink pen for field forms and labeling sample containers.
Camera for photographic documentation.

Disposable protective clothing, gloves and bootees.

Personal respirator, either a negative pressure full or half mask with HEPA cartridges.

Safety Equipment required for the particular site (safety glasses, hearing protection, hard hat, steel-
toed boots, etc.)

Radiation Dosimeter Badge
Laptop for downloading XRF readings

PLANNING AND PREPARATION

Prior to commencing building inspection activities the following tasks should be performed:

1.

Schedule the inspection with the site contact so adequate notice can be given to building occupants
and/or tenants and review historical information regarding any previous lead-based paint activities at
the site. This step will often involve the following tasks:

a. Determine the hours of operation for the facility.

b. Develop a project schedule agreeable with the building owner, including arrival time at the site
and time of initial meeting with site personnel.

c. Review any previous lead-based paint inspection reports, lead risk assessments, or lead-
hazard screens.

Collect all materials necessary for the inspection.

Ensure that all the XRF components are in its case. Equipment in the case should include; XRF with
battery, spare battery, battery charger, charger cords, bar-code reader wand, XRFComputer interface
cable, building component barcode pages, lead calibration pages, leak test documentation, and XRF
source documentation.

Ensure that both batteries are fully charged and ready to go. Note that batteries will slowly lose a
charge from sitting in the case and should be recharged before going into the field.

Obtain the XRF Performance Characteristic Sheet for the instrument to be used for the inspection.
Review the XRF Performance Characteristic Sheet to determine the inconclusive range for the XRF.
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6. Follow all Maxim radiation safety procedures when handling or using the XRF, as it is a potential
source of radiation. Radiation dosimeter badges are assigned to personnel who routinely use the
XRF instruments.

7. For multi-family buildings, determine how many units can be considered homogeneous, based on the
HUD Guidelines and determine the number of units required to be sampled.

INSPECTION

Inspections should be performed using the currently recognized standard protocol developed by HUD.
General guidelines for conducting the inspection for lead-based paint are as follows:

1.

10.
11.

12.

Calibration. Take at least three calibration check readings prior to the commencement of the lead-
based paint inspection. These calibration check readings should be repeated every four hours, every
time the XRF is turned on, or at the conclusion of the sampling job, which ever is more frequent.

The XRF calibration check readings are taken on the red 1.02 mg/cm2 Standard Reference Material
(SRM) paint film, developed by the National Institute of Standards and Technology (NIST).

These films can be obtained by calling (301) 975-6776 and referencing SRM #2579.

Calibration check readings should be taken through the red 1.02 mg/cm2 SRM paint film when the
film itself is at least 12 inches away from any source of lead. For example, the red NIST SRM film
should not be placed on a tool box or suitcase or on a surface coated with lead-based paint to take
calibration check readings.

The red NIST SRM film should be attached to a wooden board measuring about 6 inches long by 4
inches wide by 1 inch thick or attached directly to the XRF probe. Readings can then be taken while
standing further than a foot from the wall. Alternatively, the red NIST SRM film can be placed on top
of a 12 inch piece of styrofoam or some other lead-free material as recommended by the
manufacturer before taking readings.

Each time calibration check readings are made, three nominal-time readings should be taken on the
red NIST (1.02 mg/cm2) SRM film and the results recorded. The average of the three calibration
check readings should be computed and also recorded.

Large differences of calibration check reading averages from 1.02 mg/cm2 may alert the lead-based
paint inspector to problems in the instrument's performance. The calibration check reading averages
should not differ from 1.02 mg/cm2 by more than the calibration check tolerance specified in the XRF
Performance Characteristics Sheet for the specific instrument used.

If the observed calibration check average minus 1.02 is greater than the calibration check tolerance,
the instructions provided by the manufacturer should be followed in order to bring the instrument back
into control before any more XRF testing is done. All readings taken by the suspended instrument
since the last successful calibration check test should be repeated. If a backup XRF instrument is
used as a replacement, the backup instrument must successfully pass the initial calibration check test
before retesting the affected test locations.

Single-Family Housing
Obtain a drawing of the building and exterior areas.

Perform a walk-through of the building with building personnel to familiarize yourself with the layout of
the building.

Determine the testing combinations in each room equivalent or on each exterior building component.
An inventory of the painted surfaces in interior rooms, on exterior walls, and on surfaces in other
exterior areas, such as fences, playground equipment, and garages, should be conducted. An
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13.

14.

15.

16.
17.

18.

19.

20.

21.

inventory of a house should be completed prior to any XRF testing. It may be also done on a room-
by-room basis during testing.

A testing combination is characterized by the room equivalent, component, substrate, and visible
color of the paint. A completed inventory of the painted components in a room equivalent is a list of
the testing combinations in that room equivalent.

A room equivalent is an identifiable part of a residence, such as a room, a house exterior side, or an
exterior area. Hallways, stairways, and exterior areas, such as porches, back yards, and each side of
the house, are all examples of room equivalents. Closets or other adjoining areas to room equivalents
should be designated room equivalents if large (for example, a walk-in closet) or if obviously
dissimilar (for example, a different color) from the adjoining room equivalent. In most closets are not
considered room equivalents.

Each room equivalent is made up of components. Components can be located inside or outside the
dwelling. For example, components in a bedroom could be the ceiling, floor, walls, a door and its
casing, the window sash, and window casings. All components that are coated with paint, varnish,
shellac, stain, or other coating should also be tested. Some components may be grouped if painting
histories are identical as described below.

Take at least one XRF Reading on each testing combination.

Using the XRF Performance Characteristic Sheet, determine whether or not a substrate correction is
necessary for that testing combination. If necessary, determine the substrate correction value using
the method specified in the HUD Guidelines.5

The substrate is the material underneath the paint. Substrates are generally classified into one of six
substrate types: brick, concrete, drywall, metal, plaster, and wood. These substrate types are
intended to include a broad range of materials. For example, the concrete substrate type includes
poured concrete, precast concrete, and concrete block. If the true substrate is not one of the six
types, the substrate type that most closely matches the true substrate should be selected. For
substrates on top of substrates, such as plaster over concrete, the substrate directly beneath the
painted surface should be used.

XRF results are corrected for substrate bias by subtracting a correction value determined separately
in each house for each type of substrate. The correction value is an average of XRF readings taken
from test locations that have been scraped clean of their paint covering. A criterion for selecting these
test locations is that their initial XRF results are less than 2.5 mg/cm2. If test locations with XRF
results equal to or greater than 2.5 mg/cm2 were selected, the outcome might "overcorrect” XRF
results. Therefore, only test locations with initial XRF results less than 2.5 mg/cm2 should be chosen.
If all initial readings on a substrate type are above 2.5 mg/cm2, the locations with the lowest initial
reading should be chosen. This will help ensure that XRF readings taken from nonrepresentative
portions of substrates and other underlying materials, such as hidden nails and pipes, are not used to
compute the substrate correction. It is important to note that some XRF results may not need to be
corrected for substrate bias depending on the specific instruments used and the specifications in the
XRF Performance Characteristics Sheet.

Using the same XRF instrument, take a reading on the first bare substrate area. Record the substrate
and XRF readings. Repeat this procedure for each bare substrate area and record the readings on
the same form. A variant to this step is to first cover the bare area with an NIST SRM film prior to
taking the readings. The need for this variation will be specified in the XRF Performance
Characteristics Sheet for affected XRF instruments and instructions will be provided explaining how
to compute the correction value when this variation is used.

Compute the correction value for each necessary substrate type in the house by computing the
average of all readings.
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22. Classify the XRF results as negative, positive, or inconclusive.

23. For inconclusive readings, collect a bulk sample of the inconclusive paint for laboratory analysis. If
sampling is not desired, inconclusive readings must be assumed positive.

24. Record the locations, component, substrate, and color of materials found to be positive for lead or
assumed to be positive for lead.

25. Location of the material should include room and side of the room.

26. Component should be the component being tested. Examples of components are listed earlier in this
section.

27. Substrate should be one of the six substrate types explained earlier in this section.

28. For practical purposes, paint is almost always differentiated by color. Since more than one color may
be observed when paint is peeling or the substrate is damaged, both "white" and "blue over green"
would be acceptable color entries.

29. Multi-Family Housing
30. Obtain a list of all units, common areas, and exterior site areas.
31. Obtain a drawing of the building and exterior areas.

32. Perform a walk-through of the building with building personnel to familiarize yourself with the layout of
the building.

33. Determine, using the HUD Guidelines, the areas that can be grouped together and the minimum
number of units to be inspected. The minimum number of units to be sampled can be determined by
using Table 7.3 located in Chapter 7 of the HUD Guidelines.

34. Select units to be inspected using the random technique explained in the HUD Guidelines.

35. For each unit, common area, or exterior site to be tested, determine the testing combinations in each
room equivalent.

36. Take at least one XRF Reading on each testing combination.

37. Using the XRF Performance Characteristic Sheet, determine whether or not a substrate correction is
necessary for that testing combination. If necessary, determine the substrate correction value using
the method specified in the HUD Guidelines.

38. Classify the XRF results as negative, positive, or inconclusive.
39. Record the locations of materials found to be positive for lead or assumed to be positive for lead.
FORMS

Since the information required for a lead-based paint inspection report is gathered in the field, accurate
and complete forms are required so the report can be completed in a timely manner.

This section describes the forms to be used and completed during Maxim’s lead-based paint inspections.
Forms described in this section are located in the appendices of this SOP.

Chain-of-Custody Form. This form documents the individuals who have had possession of bulk samples
from the time of collection to receipt of the laboratory. This form should be completed by the individual
who collected the sample. Information included on this form includes; sampler name, date, size of sample
(cm2), analysis required, contact information, location of sample, homogeneous area number, and
signatures of persons who have had possession of the sample. The Chain-of-Custody form described in
this section is located in Appendix D.

Page 4 of 5
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LABORATORY TESTING OF PAINT CHIP SAMPLES

For XRF results that fall into the inconclusive range and for areas that cannot be tested using XRF
instruments, a paint-chip sample should be removed and sent to a laboratory for lead determination
according to TCLP procedure (EPA Method 1311). Results should be reported in mg/cm2, the primary
unit of measure. Results should only be reported as percent by weight if the dimensions of the surface
area cannot be accurately measured or if all paint within the sampled area cannot be appropriately
removed. In these cases, results should not be reported in mg/cm2, but in pg/g or weight percent.

1. Collection of Paint Chip Samples. If it is necessary to remove a paint-chip sample for laboratory
analysis, only one paint-chip sample is needed for each testing combination. The paint-chip sample
location should be representative of the paint on the entire testing combination. If the testing
combination is replicated, one representative paint-chip sample should be taken from one randomly
selected replicate.

2. Collect at least a 4-square-inchs of material to ensure that the laboratory has a sufficient sample to
conduct the analysis and that it is representative of the testing combination being sampled Samples
collected are placed in sealable rigid containers such as screw top, plastic centrifuge tubes rather
than plastic bags which generate static electricity. Paint-chip collection should include, as a priority,
collection of all the paint layers from the substrate, while minimizing any collection of actual substrate.
If substantial substrate material is included, results should definitely be reported in mg/cm2 to avoid a
downward bias in results.

3. ldentification of samples: Assign a uniqgue sample ID number to each bulk paint sample collected.
This ID number will be on the sampling container when it goes to the certified laboratory for analysis.
Record the ID number and the sample location on the sample area diagrams, the room by room
summary sheets, and the chain-of-custody form. This must be done carefully so that there is no
uncertainty about the location and identity of each sample collected. Make sure that no two samples
have the same ID number.

QUALITY ASSURANCE
After inspection is completed perform a field quality assurance check by performing the following tasks.
1. Review all inspection forms for completeness.

2. Walk through building one last time to verify that you have identified all the homogeneous areas of
paint suspected to be lead-based.

3. Review Chain-of-Custody documents for completeness and verify that the number of samples, the
sample numbers for the bulk samples collected.

Page 5 of 5
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STANDARD OPERATING PROCEDURE NO. 48
INVESTIGATION-DERIVED WASTES

Equipment List:

55-gallon drums with lid and seal ring
Wrenches
Drum labels

SOIL

Investigation-derived waste originating from test pits will be returned to the test pit. Material removed
from the test pit will be replaced back into the test pit in the approximate same depth and location as from
where it was removed.

For soil borings, soil will be screened on-site via visual and olfactory sense and using a PID or FID, where
appropriate to determine whether the soil should be containerized for possible disposal at an appropriate
landfill. If on-site screening with a PID or FID detect organic vapor at a concentration of 250 ppm or
above, the drill cuttings will be containerized. As an alternative, field personnel may choose to
containerize all drill cuttings, depending on known site history and/or known contaminants of potential
concern.

Soil with no physical signs of contamination will be thin spread on the ground surface near the borehole.
Contaminated soil will be containerized in 55-gallon drums or other appropriate sealable containers until
sample analytical results are received from the analytical laboratory. The drums will be labeled
appropriately and securely sealed. The drums will be removed and disposed of in accordance with state
and federal regulations after receipt of soil analytical results. This may include disposal of RCRA-listed
hazardous waste substances

GROUNDWATER

Groundwater purged from wells during development and sampling will be released to the ground surface
away from the well. If water purged from the well has a sheen, indicating free product in the well, the
water will be containerized in 55-gallon drums or other appropriate sealable containers until sample
analytical results are received from the analytical laboratory. Once the results are reviewed, Maxim will
determine the appropriate disposal method for the water. The drums will be removed and disposed of in
accordance with state and federal regulations after receipt of soil analytical results. This may include
classifying the water as a RCRA-listed hazardous waste substances and disposal at a hazardous waste
disposal facility.

Page 1 of 1
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION I

LOW STRESS (low flow) PURGING AND SAMPLING PRCCEDURE
FOR THE COLLECTION OF GROUND WATER SAMPLES
FROM MONITORING WELLS

I. SCOPE & APPLICATION

This standard operating procedure (SOP) provides a general framework
for collecting ground water samples that are indicative of mobile
organic and inorganic loads at ambient flow conditions (both the
dissolved fraction and the fraction associated with mobile
particulates). The SO a;ré\phaslzes the need to minimize stress low
water-level drawdowns, and low pumping rates (ugually less than
litex/min) in order to collect gamgles with minimal alterations to
water chemistry. This SOP is aimed primarily at sampling monitoring
wells that can acgept a submersible gump and have a screen, or open
interval length of 10 feet or lesgs (this is the most common
situation). However, this procedure is flexible and can be used in a
variety of well construction and ground-water yield situations.
Samples thus cbtained are suitable for analyses of ground water
contaminants (volatile and semi-volatile organic analytes,
pesticides, PCBs, metals and other inorganies), or other mnaturally
occurring analytes.

This procedure does not address the collection of samgllﬁg from wells
containing light or dense non-agueous phase ligquids ( La and
DNAPLs) . For this the reader may wish to check: Cohen, R.M. and J.W.
Mercer, 1993, DNAPL Site Evaluation; C.K. Smoley (CRC Press), Boca
Raton, Florida and U.S. Environmental Protection Agencg, 1992, RCRA
Ground-Water Monitoring: Draft Technical Guidance; Washington, DC

(EPA/530-R-93-001) .

The screen, OY ogen interval of the monitoring well should be
optimally locate (both laterally and vertically) to intercept
existing contaminant plume(s) or along flowpaths of potentia
contaminant releases. It is presumed that the analytes of interest
move (or potentially move) primarily through the more permeable zones
within the screen, or open interval.

Use of trademark names does not imply endorsement by U.S.EPA
but is intended only to assist in identification of a specific
type of device.
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Proper well construction and development cannot be overemphasized,
since the use of installation techniques that are appropriate to the
hydrogeologic setting often prevents “Eroblem well" gituations from
occurring. It is also recommended that as geart of development or
redevelopment the well should be tested to determine the appropriate
pumping rate to obtain stabilization of field indicator parameters
with minimal drawdown in shortest amount of time. With this
information field crews can then conduct purging and sampling in a
more expeditious manner.

The mid-point of the saturated screen length (which should not exceed
10 feet) is used by convention as the location of the pump intake.
However, significant chemical or rmeabllltgecont;ast(s) within the
screen may require additional field work to determine the optimum
vertical location(s) for the intake, and appropriate ?umping rate(s)
for purging and sampling more localized.target zone(s) . Primary flow
zones (high{er) permealability and/or high(er) chemical
concentrations) should be identified in wells with screen lengths
longer than 10 feet, or in wells with open boreholes in bedrock.
Targeting these zones for water sampling will help insure that the
low stresa procedure will not underestimate contaminant
concentrations. The Sampling and Analysis Plan must provide clear
instructions on how the pump intake depth(s) will be selected, and
reascn(s) for the depth(s) selected.

Stabilization of indicator field parameters is used to indicate that
conditions are suitable for sampling to begin. Achievement of
turbidity levels of less than 5 NTU and stable drawdowns of less than
0.3 feet, while desirable, are not mandatory. Sample collection may
still take place provided the remaining criteria in this procedure
are met. If after 4 hours of purging indicator field parameters have
not stabilized, cne of 3 optional courses of action may be taken: a)
continue purging until stabilization is achieved, b) discontinue
purging, not collect any samples, and record in log bock that
stabilization could not be achieved (documentation must describe
attempts to achieve stabilization) c) discontinue purging, collect
sa;ngles and provide full explanation of attempts to achieve
stabilization (note: there is a risk that the analytical data
obtained, especially metals and strongly hydrcs:hoblc organic
analytes, may nct meet the sampling objectives).

Changes to this SOP should be proposed and discussed when the site
Sampling and Analysis Plan is submitted for approval. Subsequent
requests_for modifications of an apgroved plan must include adequate
technical justification for proposed changes. All changes and
modifications must be approved before implementatiom in field.

II.EQUIPMENT
A. Excraction device

Adjuscable rate, submersible pumps are preferred (for example,
c_a. . agal or rniadder punp constructed of stainless steel or



Handout 08B

- samples

SOP #: GW 0001
Region I Low Stress
(Low Flow) SOP
Revision Number: 2
Date: dJuly 30, 1396

Page 3 of 13

Teflon}.

Adjustable rate, peristaltic pumps (suction) may be used with
caution. Note that EFA guidance states:  "Suctlon pumps are not
recomniended because they may cause degass:.ng, pH ication, and
loss of volatile compounds" (EPA/540/P-87/001, 1987, page 8.5-11).

The use of inertial Eumps is discouraged. These devicea frequently

cause greater disturbance during Eurg;gg and sampling and are less
is

easily controlled than the S above. This can lead to_
sampling results that are sely affected by ing and sampling
operations, and a higher degree of data variability.

B. Tubing

Teflon or Teflon lined polyet%ene tubing are preferred when
sampling is to include VCCs, Cs, pesticides, PCBs and inorganics.

PVC, polypropylene or polyethylene tubing may be used when collecting

¥gr %organics analyses. However, tﬁese materials should be
used with caution when sampling for organics. If these materials are
used, the equipment blank (which includes the tubing) data must show
that these materials do not add contaminants to the sample.

Stainle~ss steel tubing may be used when sampling for VOCs, SVOCs,
pesticides, and PCBs. However, it should be used with caution when
sampling for metals.

The use of 1/4 inch or 3/8 inch (inner diameter) tubing is preferred.
This will help ensure the tubing remains liquid f£illed when operating
at verv low pumping rates.

Pharmaceutical grade (Pharmed) tubing should be used for the section
ground the rotoxr head of a peristaltic pump, to minimize gasacus
iffusion.

C. Water level measuring device(s), capable of measuring to 0.01
foot accuracy (electronic “tape”, pressure transducer). Recordin
pressure transducers, mounted above the pump, are esgecially helpful
in tracking water levels during pumping operationg, but their use
m2st include check measurements with a water level “tape” at the
scart znd end of esach record.

D. Elow measurement supplies {e.g., graduated cylinder and stop
watchi .

E. Interface probe, if needed.

F. FPower source (generator, nitrogen tank, etec.). If a gasoline
enarator is used, it must be located downwind and at least 30 feet
rom the well so that the exhaust fumes do not contaminate the

SapPLcs.
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G. Indicator field parameter monitoring instruments - pH, Eh,
dissolved oxygen (DO}, turbidity, specific conductance,

temperature. Use of a Elow-through-cell is required when measurin
all listed parameters, except turbidity. Stang:rds to perform field
calibration of instruments. Analytical methods are listed in 40 CFR
136, 40 CFR 141, and SW-846. For Eh measurements, follow
manufa-turer's instructions.

H. Decontamination supplies (for example, non-ghpsphate detergent,
distilled/deionized water, iscpropyl alcochol, ete.).

I. Logboock(s), and other forms (for example, well purging forms).
J. Sample Bottles.

K. SamEle preservation supplies (as required by the analytical
methods) .

L. Sample tags or labels.

M. Well construction data, location map, field data from last
sampling évent. .

N. Weil keys.

gi Site specific Sample and Analysis Plan/Quality Assurance Project
ar.

P. ©PID or FID instrument (if appropriate) to detect VOCs for health
and sa’ety purposes, and provide qualitative field evaluations.

III.PRELIMINARY SITE ACTIVITIES

Check well for security damage or evidence of tampering, record
pertin nt observations.

Lay ou: sheet of clean polyethylene for monitoring and sampling
equipment.

Remove well cap and immediately measure VOCs at the rim of the well
yltgongID or FID instrument and record the reading in the field
og <.

If the well casing does not_have a reference point (usually a V-cut
¢r indelible mark in the well casing), make one. Describe its
locai. a2 and record the date of the mark in the logbook.

A syncrtic water level measurement round should be Eerformed (in the
shortz::z possible time) before any purging and sampling activities
bzgir. It is reccmmended that water level depth (to 0.01 ft.) and
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total well depth (to 0.1 ft.) be measured the day before, in order to
allow Zor re-settlement of any particulates in the water column. If
measurement of total well depth is not made the day before, it should
not be measured until after sampling of the well is complete. All
measur=ments must be taken from the eatablished referenced point.
Care should be taken to minimize water column disturbance.

Check newly constructed wells for the presence of LNAPLs or DNAPLS
before the initial sampling round. If none are encountered,
subsequent check measurements with an interface probe are usually not
needed unless analytical data or field head space information signal
a worsening situation. Note: grgcedu;es for collection of LNAPL and
DNAPL samples are not addressed in this SOP.

1IV.PURGING AND SAMPLING PROCEDURE

Sampling wells in order of increasing chemical concentrations (known
or anricipated) is preferred.

1. ZInstall Pump .

Lower pump, safety cable, tubing and electrical lines slowly (to
minimize disturbance) intc the well to the midpoint of the zone to be
sample.. The Sampling and Analysis Plan should specify the sampling
depth, or provide criteria for selection of intake depth for each
wall (see Sectiom I}. IE gossible keep the pump intake at least two
feet above the bottom of the well, to minimize mobilization of

articulates present in the bottom of the well. Collection of turbid

ree ....er samples may be espec1all¥ difficult if there is two feet
or less of standing water in the well.

2. Measure Water Level

Before starting pump, measure water level. If recording pressure
transducer 1s used-initialize starting condition.

3. Purge Well

2a. T 'zial Low Stress Sampling Event

Start .1e pump at its lowest speed setting and slowly increase the
speed .atil discharge occurs. Check water level. Agﬁust pump speed
until ~here is little or no water level drawdown (less than 0.3
f.et). If the minimal drawdown that can be achieved exceeds 0.3 feet
bu;b;u=ains stacle, continue purging until indicator field parameters
stabil .ze.

Mznitor ?nd record water l?vgl and pumping rate every three to five
m.nuTo~ (or as appropriata) during purging. Record an umgin rate
adjust 2nts (both time and flow rate). ing rates ghgul . gs
nzede1, be reduced to the minimum capabilities of the pump {for
exam._:, 0.1 - 0.4 l/min) zo ensure stabilization of indicator
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parameters. Adjustments are best made in the first fifteem minutes
of pumping in order to help minimize purging time. During purp
start-up, drawdown may exceed the 0.3 feet target and then “recover"
as flow adjustments are made. Purge volume calculations should
utilize stabilized drawdown value, not the initial drawdown. Do not
allow the water level to fall to the intake level (if the static
water level is above the well screen, avoid lowering the water level
into the screen}. The final purge volume must be greater than the
stabilized drawdown volume plus the extraction tubing volume.

Wells with low recharge rates may require the use of special Yumps
capable of attaining very low pumping rates (bladder, peristaltic)},
ang/or the use of dedicated equi €. If the recharge rate of the
well is lower than extraction rate capabilities of currently
manufactured pumps and the well is essentially dewatered durin
Eurging, then the well should be sampled as soon as the water level

as recovered sufficiently to collect the appropriate volume needed
for all anticipated samples (ideally the intake should not be moved
during this recovery period). Samples may then be collected even
though the indicator field parameters have not stabilized.

3b. Subsequent Low Stress Sampling Events

After synoptic water level meagurement round, check intake depth and
drawdown information from previocus_ sampling event(s) for each well.
Duplicate, to the extent practicable, the Intake depth and extraction
rate {use final pump dial setting information) from previous

event (s). Perform purging operations as above.

4. Monitor Indicator Field Parameters

During well purging, monitor indicator field parameters (turbidity,
temperature, specific conductance, pH, Eh, E)OE> every three to five
minutes (or less frequemtly, if appropriate). Note: during the early
phase of purging emphasis should be put on minimizing and stabilizing
pumping stress, and recording those adjustments. Purging is
considered corrglete and sampling may begin when all the akove
indicator field parameters have stabilized. Stabilization is
considered to be achieved when three consecutive readings, taken at
Ehree (3) to five (5) minute intervala, are within the following
imits:

turkidity {(13% for values greater than 1 NTU),
DO (10%),

specific conductance (3%},

temperature (3%),

pH (+ 0.1 unit),’

ORP/Eh {4+ 10 millivolts).

All measurements, except turbidity, must be cbtained using a flow-

tiirough-cell. Transparent flow-through-cells are preferred, because
they allow field persormel to watch for particulate build-up within
th="cell. This huild-up ray affect indicator field parameter values
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measured within the cell and may also cause an underestimation of
turbidity values measured after the cell. If the cell needs to be
cl=aned during purging operations, continue pumping and disconnect
call for cleaning,  then reconnect after cleaning and continue
monitoring activities.

The flow-through-cell must be designed in a way that prevents air
bubble entrapmént in the cell. When the ?ump is turned off or
cycling on/off (when using a bladder pump}, water in the cell must
not drain out. Monitoring probes must be submerged in water at all
times. If two flow-through-cells are used in series, the one
containing the dissolved oxygen prcobe should come first (this
parameter is most susceptible to exror if air leaks into the system).

5. (ollect Water Samples

Water samples for laboratory analyses must be collected before water
has passed through the flow-through-cell (use a by-pasa assembly or
disconnect cell to obtain sample).

VOC samples should be collected first and directly into pre—ﬁgeserved
sample containers. Fill all sample containers by allowing t
d:icharge to flow gently down the inside of the container with
minimal turbulance.

During purging and sampling, the tubing should remain filled with
water so as tc minimize possible changes in water chemistry upon
contact with the atcmosphere. It is recommended that 1/4 inch or 3/8
inch {inside diameter) tubing be used to heﬁg insure that the sample
tubing remains water £illed.  If the pump tubing is not completely
filled to the sampling point, use one of the following procedures to
collect samples: (1) add clamp, connector (Teflon or stainless
steel) or valve to constrict sampling end of tubing; (2) insert small
diameter Teflon tubing into water filled portion of pump tubing
allowing the end to protxude beyond the end of the pump tubing,
collect sample from small diameter tublngg (3) collect non-VOC
samples first, then increase flow rate slightly until the water
completely fills the tubing, collect sample and record new drawdown,
flow rate and new indicator Field parameter values.

2.1 preservative, as required by analytical methods, to samples
irmediately after they are collected if the sample containers are not
pra-preserved. Check analytical methods (e.g. EPA SW-846, water
£:0p Y, etc.! fer additior:l information on preservation. Check pH
for all samples requiring pH adjustment to assure proper pH value.
Fcr VOC samples, this will require that a test sample be collected
cgrlgg guxgln to determine the amount of preservative that needs to
L. added to the sample containers prior to sampling.

I: determination of filterzd metal concentrations is a samplin
civjective, collect filtered water samples using the same low flow
E.2cedures. Tiz2 use of an in-line filter is required, and the filter
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size (0.45 um is commonly,usedl.shguidmbe{bagednan@thegsamgling
objective. Pre-rinse the filter with approximately 25 - S0 ml of
ground water prior to sample gollection. Preserve filtered water
sample immediately. Note: filtered water samples are not an
acceptable substitute for unfiltered samples w the monitoring
objective is to obtain chemical concentrations of total mobile
contaminants in ground water for human health risk calculations.

Label each sample as collected. Samples requiring cooling (volatile
organics, cyanide, etc.) will be placed into a cooler with ice or
refri%erant for delivery to the laboratory. Metal samples after

acidification to a pH less than 2 do not need to be cooled.
6. Post Sampling Activities

If recording pressure transducer is used, remeasure water level with
tape.

After collection of the samples, the pump tubing may either be
dedicated to the well for resampling (bglhanglng the tubing inside
the well), decontaminated, or properly discarded.

Before securing the well, measure and record the well depth (to 0.1
ft.), if not m@asured the day before purging began. Note:
measurement of total well depth ig optional after the initial low
sCress samplin% event., However, it is recommended if the well haa a
w:ilting” problem or if confirmation of well identity is needed.

Secure the well.

V.DECONTAMINATION

L:acontaminate sampling eqﬁipment prior to use in the first well and
following sampling of each subsequent well. Pumps will not be
r=noved betwsen purging and sampling operatioms. The pump and tubing
(..cluding supper: cacle and electrical wires which are in contact

giih the well} will be decontaminated by one of the procedures listed
< low.

Procedure 1

The decontaminacing solu:ions can be pumped from either buckets or
short PVC casing sections through the pump or the pump can be
iisassemblad and flushed with the decontaminating solutions. It is
recommended that detergent and isopropyl alcphol be used sparingly
in the  decontamination process and water flushing steps be extended
;0 ensure that any sediment trapped in the pump is removed. The
sump exterior and electrical wires must be rinsed with the
Jecontaminating solutions, as well. The procedure is as follows:

Flush the equipment/pump with potable water.
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Flush with non-phosphate detergent solution. If the solution is
recycled, the solution must be changed periodically.

Flugh with potable or distilled/deionized water to remove all of
che detergent solution. If the water is recycled, the water must
be changed periodically.

1

hlank data from the previous samﬁling event show that

Flush with isopropyl alcchol (pesticide grade). If ipment
s 24 2 & “The level of
contaminants is insignificant, t

en thisg step may be skipped.

Flush with distilled/deiocnized water. The final water rinse must
not be recycled. :

Procedure 2

Steam clean the outside of the submersible pump.

Pump hot potable water from the steam cleaner through the inside of
~he puap. This can be accomplished by placing the pump inside a
chree or four inch diameter PVC pipe with end cap. Hot water from
cthe steam cleaner jet will be directed inside the.PVC pipe and the
pump exterior will be cleaned. The hot water from the steam
~leaner will then be pumped from the PVC pipe through the Eump and
~oller~red inco another container. Note: itives or solutions
should not be added to the steam cleaner.

2ump non-phosphate detergent solution through the inside of the
pump. If %he solution ig recycled, the solution must be changed
sariccazally.

2ump potable water through the inside of the pump to remove all of
zhe detergent solution, If the solution is recycled, the soluticn
must be changed periodically.

Tump distilled/deicnized water through the pump. The final water
rinse must not be recyclzd.

VI.FIELD QUALITY CONTROL

Quality contzol sagEles are required to verify that the sample
ccllection and handling process has not compromised the quality of
the ground water samples. All field quality control samples must be
pr=pared the same as regular investigation samples with regard to

sa: £le -slume, contairers, -and preservation. The following quality
cortrol samples shall pe collected for each batch of samples (a batch
may not exceed 20 samples). Trip blanks are required for the VOC
samples at a frequency of <one set per VOC sample cooler.

fleld Jduplicaca,

LaTrii SpIRE.
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Matrix spike duplicate.

Equipment blank.

Trip blank (VOCs).

Temperature blank (one per sample cooler) .

Eggipm-nt blank shall include the and the Eump's tubing. If
tubing is dedicated to the well, the equipment blank will only
include the pump in subsequent sampling rounds.

Collect samples in order from wells with loweat contaminant
concentration to highest concentration. Collect equipment blanks
afgﬁr sampling from contaminated wells and not after background
wells.

Field duplicates are collected to determine precision of sampling
procedure. For this procedure, collect duplicate for each analyte
group in consecutive order (VOC origimal, VOC duplicate, SVOC
original, SVOC duplicate, ete.).

If splo. »a7DL25 are te be :oliectgd, collect split for each analyte
group in consecutive order (VOC original, VOC s lit, etc.). Split
Sample should be as identical as possible to original sample.

All monitoring instrumentation shall be operated in accordance with
EPA analytical methods and manufacturer's operating instructioms.

EPA analytical methods are listed in 40 CFR 136, 40 CFR 141, and SW-
846 with excegtion of Eh, for which the manufacturer's instructions
are to be followed. Instruments shall be calibrated at the beginning
of each day. Lf a measurement_falls outside the ecalibration range,
tha ins=rum:nt should be ra-calibrated so that all measurements fall
wi-ain wne calioration range. At the end of each day, check
calibration to verify that instruments remained in calibration.
Temperature measuring equipment, thermometers and thermistors, need
not be calib-ated to the above frequency. They should be checked for
accuracy prior to field use according to EPFA Methods and the
maoafacsire s instructions.

VII.FIELD LOCGBOOK

A fieid lcg shall be kept o document all ground water field

M. iwt - wCilvities (see attached example matrix), and record all
of zhe Zollowing:

sell idenzification.

wall depth, and measurement technigque.

2taciz wazer level depth, date, time and measurement technique.

Zwessnoe a1d thickness of immiscible liquid (NAPL) layers and
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detacrion method.
Pumping rate, drawdown, indicator parameters values, and clock
cime, at che appropriate time intervals; calculated or measured
Loti. volume pumped.
Well sampling sequence and time of each sample collection.
Types of sample bottles used and sample identification numbers.
Preservatives used.
Parameters recuested for analysis.
Field observations during sampling event.
Name of sample collector(s).
Weather conditions.
QA/QC data for field instruments.
any problems encountered should be-highlighted.
Desoviption of all sampling equipment used, including trade names,
~od.. . manser, diameters, material composition, ete.

VIII. DATA REPORT

Data rencres are to includs laboratory analytical results, QA/QC

informacion, and whatever field logbook information is needed to
aliow for a “ull evaluation of data useability.
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. EXAMPLE (Minimum Reguirements) Page_ of
. . ...Well PURGING-FIELD WATER OUALITY MEASUREMENIS Sl
b i (RitesFaeilicy Name) Depth to [ . of screen
Eoslunbiey . late T T T T T (elow M top |~ bottom
S ywoonne T T T T Pump Intake at (ft. below 1=
oAl DL Lo, T T T T o parging Ievice; {(pump type)
foooasvaly MR . P e
iE o by} reap | Purg (N Tenp. spec. pH | ORE, DG Turb- | Comments
bepth | D.al’ | Rate Vi lume fond. ? Eh? idity
below rurged
MP
24 HR | ft ml/min 1 liters | °C n8/cm mv mg/L_ | NTU

T = I
1. Pump dial setting (for example: hertz, cycles/min, etc).
2. pSiemens per cm(same as umhos/cm)at 25 ~°C.

3. Oxidation reduction potential (stand in for Eh).
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