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Section 1
Project Description

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, planned
activities, and specific Quality Assurance/Quality Control (QA/QC) procedures associated with
the Remedial Investigation (RI) and Presumptive Corrective Measures (CM) for the former
Tecumseh Products Company (TPC) Site located in Tecumseh, Michigan. This QAPP was
prepared by RMT, Inc. (RMT) on behalf of TPC in response to the Resource Conservation and
Recovery Act (RCRA) Consent Order (RCRA-05-2010-0012) for MID-005-049-440. Specific
protocols for investigation methods, sampling, sample handling and storage, Chain-of-Custody,
and laboratory and field analyses will be described. All QA/QC procedures will be structured
in accordance with applicable technical standards, The United States Environmental Protection
Agency’s (USEPA's) requirements, regulations, guidance, and technical standards. This QAPP
has been prepared in accordance with the USEPA Region 5 QAPP policy as presented in U.S.
EPA RCRA QAPP Instructions, and other relevant guidance documents, including The Use of
Field Methods to Support RFI Streamlining, U.S. EPA, Region 5 Memorandum, June 20, 1997.

1.1  Introduction

The purpose of the QAPP is to provide QA procedures for sampling, analysis, and data
evaluation for the scope of work detailed in the various workplans. This QAPP includes a
description of the procedures that will ensure acquisition of reliable and high quality data, and
that will meet the data quality objectives of the project. This QAPP describes procedures that
pertain specifically to soil sampling, monitoring well installation, groundwater sampling,
surface water sampling, active soil gas monitoring point installation, soil gas sampling, indoor
air sampling, passive soil gas monitoring point installation, and passive soil gas sampling. This
QAPP is designed to generally meet the requirements of the RCRA program.

This QAPP is intended to supplement various workplans developed to meet the objectives of
the RI and Presumptive CM. These workplans will detail the purpose of the work to be
performed and the associated sampling and analysis requirements. This QAPP, together with
the various workplans that may be developed throughout the project, comprise the Sampling
and Analysis Plan for this site. These workplans may be informal in nature, and in accordance
with the Consent Order, USEPA approval is not needed prior to implementation of the
proposed work.
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1.1.1  Overall Project Objectives and Decision Statements

The primary purpose of the Rl is to gather sufficient information to quantify and
mitigate current risk to human health and the environment. Overall objectives of the
data collection will be as follows:

—  Verify and further define the nature and extent of constituents of concern (COCs) in
previously identified on-site and off-site areas (soil, groundwater, surface water, soil
gas, and indoor air matrices). Data quality must be sufficient to allow comparison
with established screening levels. The target screening levels for all project
parameters are summarized in Tables 1 through 4.

—  Determine the nature and extent of COCs in the previously unidentified areas, if
any. Laboratory data will be compared to target screening levels.

—  Determine the nature and characteristics of the hydrogeologic units at the subject
property.

—  Collect sufficient data to design, evaluate and/or optimize, as appropriate, any
Presumptive CM.

—  Collect sufficient data for the affected media to prepare a human health baseline risk
assessment, to prepare a preliminary ecological risk assessment, and/or to prepare a
teasibility study for CM, as needed.

The Decision Statements for the RI and Presumptive CM are as follows:

—  What is the nature and extent of select environmental constituents in onsite or
offsite soil, surface water, groundwater, soil gas, and indoor air media that present
unacceptable risks, which would therefore warrant remedial action?

—  If present, how can unacceptable current exposures to affected media and continued
releases to the environment be appropriately mitigated?

—  Are Presumptive CV, if any, effective in mitigating current unacceptable exposures
and/or continued release of COCs into the environment?

Associated specific objectives for field and laboratory data collection are described in
Section 3 of this QAPP.

1.1.2  Project Status / Phase

TPC and RMT will utilize an integrated and phased approach to the RI and Presumptive
CMs. During the RI, data collection will be conducted in phases. Decisions regarding
the necessity for additional phases of investigation will be made by comparing RI results
to target screening levels. The field investigations may include the following activities:
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Groundwater sampling at existing wells;

Installation of new monitoring wells;

Water supply well sampling;

Storm sewer sampling;

In situ permeability testing of aquifer materials;
Surface water sampling;

Active soil gas sampling at existing sample locations;
Installation of new soil gas sample points;

Passive soil gas sampling;

Indoor air sampling;

On-site surface soil and subsurface soil sampling;
Pilot testing of various potential remedial options; and

Required monitoring of treatment systems, if any.

Samples will be analyzed for COCs identified in the workplan(s). Ata minimum RI

samples will be analyzed for the project specific list of chlorinated volatile organic
compounds (CVOCs):

1,1-Dichlorethane (1,1-DCA);
1,2-Dichlorethane (1,2-DCA);
1,1-Dichlorethene (1,1-DCE);
cis-1,2-Dichlorethene (cis-DCE);
trans-1,2-Dichlorethene (trans-DCE);
Tetrachloethene (PCE);
1,1,1-Trichloroethane (TCA);
Trichlorethene (TCE); and

Vinyl chloride.

A limited number of samples may also be analyzed for physical and/or chemical

parameters.

Data and recommendations from the various phases of the RI will be prepared and

submitted to USEPA for review in a timely manner, typically as part of a quarterly

progress report. The rationale and scope of RI and Presumptive CM activities will be
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discussed with the USEPA. However, in accordance with the Consent Order, further
investigation and/or presumptive CM may be implemented to mitigate risk to human
health and the environment, as appropriate, without prior USEPA approval. As
required by the Consent Order the following documents will be submitted to USEPA for
review and approval:

0 Environmental Indicators (EI) Report — Human Exposures — due 9/29/2011
0 EIReport — Groundwater Stabilized — due 9/29/2012

0 RIReport - due 9/29/2012

o0 Final CM Proposal — due 3/29/2013

1.1.3  QAPP Preparation Guidelines

This QAPP has been prepared in general accordance with the U.S. EPA Region 5 RCRA
QAPP Policy.

1.2 Site Description

This section presents history and background information on the former TPC site in Tecumseh,
Michigan and the environmental issues that precipitated the Consent Order.

1.21 Location

The former TPC manufacturing site in Tecumseh, Michigan is an inactive manufacturing
facility, which was primarily used for the production and reconditioning of compressors
and condensing units for refrigeration and air conditioning units. The former TPC
manufacturing site is located in Section 34, Township 5 South, Range 4 East, Tecumseh,
Lenawee County, Michigan (Figure 1). The site is also known as the property located at
100 East Patterson Street. The study area includes the off-site areas immediately
surrounding the site and extends in the direction of groundwater flow (east/northeast)
to the River Raisin.

1.2.2  Facility / Site Size and Borders

The approximately 53-acre site is bordered on the north by East Patterson Street, on the
west by a railroad right-of way that runs adjacent to Evans Street, on the east by
Maumee Street, and on the south by a series of industrial/commercial properties
including a fire station, a garage, a bank, and a furniture warehouse. The former TPC
property includes an expanse of interconnected buildings/building additions that
occupy approximately 750,000 square feet (Figure 2).
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1.2.3 Natural and Manmade Features

The subject property is occupied primarily by a large manufacturing building that is
approximately 750,000 square feet; approximately 80,000 square feet of which is used for
office space and for research and development activities. Prior to June 2008, the main
building on the property was primarily used for manufacturing and warehouse space.
The majority of this space is currently unoccupied; however, a portion of the building
along the northwest side of the building, Area H and Area ] on Figure 3, remains in use
by TPC. The space is used for administrative offices and to house research and
development activities. A description of current and historical uses of the site is
provided in greater detail in Section 1.3 of this QAPP. The remainder of the facility was
used for manufacturing and warehousing, and is currently unoccupied. Four additional
buildings reside on the subject property; Building R was used for wastewater treatment,
Building Q was used for chemical storage, Building L was used for vehicle maintenance,
and Building X-1 was used for recycling. A gravel and asphalt parking lot occupies the
area east of the main building. A gravel driveway extends along the south and east
sides of the main building. The developed area (Parcel 325-0241-00) is bordered by a
fence. South of the main building is a grassy, undeveloped area (Parcel 325-0250-00).

1.24  Topography

The site is roughly rectangular and consists of approximately 53 acres. The site
topography is flat with a gentle slope (approximately 1-percent slope) to the east. East
of the site the surface elevation drops steeply into a wetland area/flood plain adjacent to
the River Raisin. The River Raisin is located about one-half of a mile east of the site.

1.25  Local Geology and Hydrogeology

The site geology generally consists of a surficial clay interval ranging from 3 to 7 feet
thick, underlain by unconsolidated fine to coarse sand and gravel. A second clay layer is
continuous beneath the site. Local water well logs indicate that bedrock is 150 to 200
feet deep at the site.

Groundwater flow at the former TPC site and surrounding study area is generally east
toward the River Raisin. A mean horizontal hydraulic gradient of 0.001 was measured
across the former TPC property. East of the site, in proximity to the change in surface
elevation, the horizontal hydraulic gradient increases. East/southeast of the site, the
presence of discontinuous gravel and/or sand with gravel units that are more conductive
than the bulk of the sand aquifer facilitates the decrease in static water elevation.
Vertical groundwater movement is impeded by the continuous clay layer underlying the
gravel deposit. Site geology and hydrogeology is described in greater detail in the
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Current Conditions Report (CCR) submitted to USEPA on September 21, 2009 and the
July 2010 Technical Memorandum titled “Summary of Groundwater Investigation
Activities — March 2010 through June 2010: Former Tecumseh Products Company Site,
Tecumseh, Michigan,” which was submitted to USEPA as part of the Second Quarter
2010 Progress Report.

1.2.6 Land Use

Generally, land use in the vicinity of the subject property consists of light industry,
commercial operations, and residential properties. The site is zoned for industrial use
and the surrounding area is zoned for mixed residential-commercial use. Near the River
Raisin there is an undeveloped wooded wetland/floodplain area with areas of standing
water. The City of Tecumseh wastewater treatment plant is located northeast of the site,
at the end of Cummins Street.

The City of Tecumseh owns and operates a well field located approximately one-half
mile west of the site, on the southwest corner of Union Street and Patterson Street. This
well field, and the associated wellhead protection area, is hydraulically upgradient of
the site. Although, city water is available throughout the developed portion of the study
area, five private supply wells are present within the area.

1.2.7  Ecological Communities and Habitats

Portions of the former TPC site and study area have terrestrial communities comprised
of wooded and grassland flora and fauna. Downgradient of the study area, the River
Raisin and adjacent wetland/floodplain has aquatic communities comprised of lentic,
lotic, wetland and temporary ponds.

1.3 Site / Facility History

1.3.1  General History

The TPC site consisted of farmland (undeveloped woodlands/farmland) until it was first
developed for industrial use in the late 1800s and early 1900s. Prior to TPC’s acquisition
of the site in 1934, portions of the property had been occupied by an iron foundry, a
fence company, and other manufacturing operations. Since 1934, the site has been
occupied by various divisions of TPC. Historical documents indicate that prior to June
2008, the uses of the site have not changed significantly since 1934, other than changes in
some product lines, several episodes of facility expansion, and an increasing level of
development.
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The TPC site is occupied by a series of interconnected buildings/building additions that
occupy approximately 750,000 square feet (main building). There are other buildings on
site, but they are significantly smaller in size, and were typically not utilized for
manufacturing operations. Letter designations, i.e., Area K, Building Q, etc., for each
building/building addition are shown on Figure 3.

The oldest portions of the main building, referred to as Area B and Area H (Figure 3),
are located in the northern portion of the site were constructed around 1908; subsequent
building expansions and additions have connected these two areas and grown the main
building to the south and east. Areas H, ], and Z in the northwestern portion of the
building have historically housed the TPC offices and corporate headquarters and TPC
research and development (Engineering Department). The rest of the main building was
used primarily for the manufacture and storage of TPC products. The first products
manufactured by TPC included automotive parts, refrigeration systems, small tools, and
toys. By June 2008, when manufacturing operation ceased at the site, TPC operations
focused on the production and reconditioning of compressors and condensing units for
refrigeration and air conditioning units. Historically these operations included the use
of TCE and 1,1,1-TCA for parts degreasing operations.

In December 2009 the property was transferred to Tecumseh Bakery, LLC and its
holding company Consolidated Biscuit Company (CBC). The purchase agreement
includes a lease agreement which allows TPC to continue to occupy the engineering
area. Approximately 30 TPC employees currently occupy the leased office/engineering
portions of the building (Areas H and J). The balance of the site, including Area K
which is included in lease as a TPC storage area, remains unoccupied.

In April 2010, when CBC was sold to a Chicago investment group, Tecumseh Bakery,
LLC became the sole owner of the site, and plans to convert the facility into a bakery
were abandoned. At present, TPC is unaware of any plans to occupy or sell the facility.

See Section 3.0 of the CCR for a more complete description of historic manufacturing
operations including waste management, environmental permits, and chemical storage.

1.3.2 Past Data Collection Activities

In 2008, a Phase I Environmental Site Assessment (ESA) was conducted by Atwell-
Hicks, LLC as part of the sale of the facility and associated property to CBC. The Phase I
ESA Report recommended that a Phase II Subsurface Investigation be conducted to
address the identified recognized environmental conditions (RECs). A Phase II ESA was
performed by ATC Environmental Consultants (ATC) on behalf of CBC between
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December 2008 and January 2009. A copy of the Draft Limited Phase II ESA Report was
provided to TPC in February 2009. The Phase II ESA Report was finalized on September
4, 2009.

TPC retained RMT to investigate soil and groundwater conditions at the site and
surrounding area. Between February 2009 and September 2009, TPC performed on-site
and off-site investigations to define the extent of the CVOCs in soil and groundwater. In
September 2009, RMT submitted a CCR to the USEPA and the Michigan Department of
Environmental Quality (MDEQ, now the Michigan Department of Natural Resources
and Environment [MDNRE]). The CCR described and summarized the physical setting
of the site, the historical operations, sampling data, potentially complete exposure
pathways, and voluntary remedial activities undertaken by TPC.

Between November and December 2009, 12 additional monitoring wells were installed
and a complete round of groundwater samples was collected in an attempt to address
the remaining data gaps related to the off-site migration of VOCs. The findings of these
investigation activities were submitted to USEPA on February 12, 2010 in a Technical
Memorandum titled “Status Update — Characterization of Volatile Organic Compounds
in Groundwater, Former Tecumseh Products Company Site, Tecumseh, Michigan.”

In March 2010, RMT initiated a supplemental investigation to address the potential data
gaps related to the off-site migration of VOCs in groundwater. Eleven additional
monitoring wells were installed and a complete round of groundwater samples was
collected between March 2010 and April 2010. Regular quarterly monitoring was
conducted again in May 2010 and one additional well was installed and sampled in June
2010. The findings of these investigation activities are described in more detail in a
Technical Memorandum titled “Summary of Groundwater Investigation Activities —
March 2010 through June 2010: Former Tecumseh Products Company Site, Tecumseh,
Michigan,” which was submitted to USEPA with the Second Quarter 2010 Progress
Report on July 15, 2010.

Concurrent with the off-site groundwater investigation, RMT conducted an on-site
evaluation of the volatilization to indoor air migration pathway. In October 2009, RMT
prepared and implemented a Workplan to investigate sub-slab soil gas at 18 locations
throughout the manufacturing building. In January 2010, RMT collected a second round
of sub-slab soil gas samples and indoor air samples at 5 locations in Building Area P.
The ventilation system in Building Area P was not operational during sample collection.
In February 2010, RMT retested indoor air in Building P with the building ventilated and
mixed. In March 2010, RMT sampled indoor air (IA-09 through IA-17, and IA-19)
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adjacent to the ten sub-slab monitoring points in the secondary use area and re-sampled
five of the sub-slab monitoring points. The results of the P-Building investigation are
summarized in a Technical Memorandum titled “Investigation and Mitigation Strategy
for Indoor Air - P-Building: Former Tecumseh Products Company (TPC) Manufacturing
Facility,” and the results of the secondary use area investigation are summarized in a
Technical Memorandum titled “Investigation and Mitigation Strategy for Indoor Air —
Secondary Use Area Former Tecumseh Products Company (TPC) Manufacturing
Facility Tecumseh, Michigan.”

Between March 2010 and May 2010, RMT conducted a preliminary evaluation of off-site
soil gas. In March 2010, 14 soil gas sample points were installed around the site
perimeter and adjacent to residential properties within the study area. A complete
round of samples was collected between March 31 and April 2, 2010. A re-sample event
was conducted in May 2010. These investigation activities are summarized in a
Technical Memorandum titled “Summary of Off-Site Soil Gas Investigation Activities —
March through April 2010: Former Tecumseh Products Company Site, Tecumseh,
Michigan,” which was submitted to USEPA with the Second Quarter 2010 Progress
Report on July 15, 2010.

In July 2010, RMT conducted a passive soil gas survey in the approximately 250,000
square foot area described in the CCR as the northern source area. The goal of this
investigation was to locate, discrete source areas, if any, for further investigation and/or
treatment. The results of this investigation are qualitative and will be used to assist with
the development of future RI workplan(s) and presumptive CM.

1.3.3 Current Status

TPC is focused on complying with the USEPA Region V Consent Order (RCRA-05-2010-
0012) for the site (MID-005-049-440) which is dated February 29, 2010. The future RI and
Presumptive CM will focus on the project objectives outlined in Subsection 1.1.1 of this
QAPP. The current status of RI and Presumptive CM activities are described in the
following documents:

—  Current Conditions Report dated September 2009;

—  Technical Memorandum titled “Investigation and Mitigation Strategy for
Indoor Air - P-Building: Former Tecumseh Products Company (TPC)
Manufacturing Facility,” dated March 9, 2010;

—  Technical Memorandum titled “Investigation and Mitigation Strategy for Indoor Air
— Secondary Use Area Former Tecumseh Products Company (TPC) Manufacturing
Facility Tecumseh, Michigan,” dated June 17, 2010;
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—  Technical Memorandum titled “Summary of Off-Site Soil Gas Investigation
Activities — March through April 2010: Former Tecumseh Products Company Site,
Tecumseh, Michigan,” which was submitted to USEPA with the Second Quarter
2010 Progress Report on July 15, 2010; and

—  Technical Memorandum titled “Summary of Groundwater Investigation Activities —
March 2010 through June 2010: Former Tecumseh Products Company Site,
Tecumseh, Michigan,” which was submitted to USEPA with the Second Quarter
2010 Progress Report on July 15, 2010.

1.4 Project Objectives and Intended Data Usages

For this project, it will be necessary to gather sufficient information to define on-site source
areas, to evaluate the nature and extent of releases from the source areas, and also to determine
whether unreasonable risks to human or the environment are associated with the areas. This
could include evaluation of the impact of releases on human health and the environment both
within and beyond the facility property boundary, if applicable. The data collection activity will
specifically address the following concerns:

m  To define the horizontal and vertical area over which COCs exceed target screening levels;
m  To determine soil physical parameters and their effect on contamination migration;

m  To determine whether potentially unacceptable risk to human health or the environment is
present;

m  [f potential unacceptable risk is present, to perform a human health risk assessment and/or
design and implement presumptive CM to eliminate the potential risk;

m  To evaluate the effectiveness of various remediation strategies or presumptive CM to
control or abate sources, to control contaminant migration, and to abate the risk represented
to human health or the environment by site constituents.

Future workplans will define the specific project objectives and intended data usages for the
proposed work, including a field sampling plan.

141 Project Target Parameters List

Project target parameters were selected on the basis of historical use in TPC
manufacturing operations and the presence of constituents in previously collected
samples. Soil and groundwater samples may be analyzed for volatile organic
compounds (VOCs). In addition, a limited number of soil samples may also be analyzed
for cation exchange capacity (CEC), Atterburg limits, percent moisture, grain size
distribution, and/or total organic carbon (TOC) to determine soil physical parameters
and their effect on contamination migration. Similarly a limited number of groundwater
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samples may be analyzed for monitoring natural attenuation (MNA) parameters:
chloride, ferrous iron, nitrogen as nitrate, sulfate, TOC, etc.

Soil gas and indoor air samples may be analyzed for a project specific list of CVOCs. In
addition, active soil gas samples will be analyzed for a tracer gas, such as isopropanol or
helium.

Previous investigation, specifically the Phase II ESA performed by ATC indicates that
semi volatile organic compounds (SVOCs), polynuclear aromatic hydrocarbons (PAH),
polychlorinated biphenyls (PCBs) and metals are not COCs. Since pesticides and
herbicides were not used in any facility operations, TPC does not anticipate sampling for
these parameters. Tables 1 through 4 show the analytical method and reporting limit for
each target analyte. Table 5 summarizes the laboratory methods and sample collection
and preservation requirements for each parameter.

The exact analytical suite for each sample will vary by area and the rationale for
selecting the analytical parameters for each area will be provided in the various
workplans. Select samples may be analyzed for an expanded suite of either chemical or
physical parameters as warranted by the specifics of the investigation.

142 Field Parameters

Soil samples collected in and around potential source areas will be screened with a
Photo Ionization Detector (PID) equipped with the appropriate 11.7 volt lamp. The
principal use of the PID will be as a Health and Safety screening device to monitor VOC
levels in the breathing zone of field staff. The PID may be used to semi-quantitatively
screen soil samples for the presence of VOCs. The procedure to screen samples is
included as Appendix A. Groundwater field parameters include turbidity, specific
conductance, temperature and pH in order to ensure stabilization is achieved and to
ensure a representative groundwater sample is collected and analyzed. Other
parameters such as reduction-oxidation potential (redox) and dissolved oxygen may be
measured in the field.

143  Laboratory Analytical Methods

The laboratory analytical methods selected to quantify the project target parameters are
presented in Table 5. The analytical methods were selected to achieve reporting limits
that will enable comparison with appropriate screening levels.
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144 Use of Historic Data

The TPC site has been the subject of extensive environmental investigations and actions
since 2008. These previous investigations generated data on subsurface soil and
groundwater quality that will be used to help design the future workplans, to select
appropriate sampling locations, and to define the target parameter list as described in
Subsection 1.4.1 of this QAPP. With the exception of the Phase II ESA performed by
ATC, RI activities have been conducted by RMT. The sampling techniques, field
methods, analytical methods used by RMT during previous investigation activities are
generally consistent with the procedures and methods described in this QAPP.

The usability of historic data in the Corrective Action will be evaluated in accordance
with the Region 5 Memorandum Concerning the Use of Historic Data, and will be
reviewed for the components listed below before it will be applied:

— Identification of specific dates, locations, and depths of samples in all media;
—  Sampling techniques utilized, including well construction information;

—  Sample collection, preservation, and transportation practices;

— Identification of all constituents for which the samples were analyzed;

— QC samples and results;

— Laboratory acceptability (including any audits, certifications, etc.);

—  Analytical method documentation;

—  Original analytical laboratory-submitted data package;

— Data package QC report;

— Data reporting (including reporting limits, treatment of non-detects, etc.);

Phase II ESA results that are used will be reported as such and used in conjunction with
recent data. The Phase II ESA is described in more detail in the ESA Report.

145  Aquifer and Fate and Transport Modeling

Information collected from aquifer testing, including slug tests, pilot program tests, and
large-scale pump tests may be collected and applied in developing a conceptual
groundwater flow model. The specific methods used in these field programs will be
detailed in the various workplans.
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1.5  Sampling Locations

Historical and current sampling locations are shown on Figure 2 and Figure 3. Future
investigation activities may include new sampling locations. If new sampling locations are
proposed, the applicable workplan will include a description of the proposed sample locations
and depths. However, depending on the nature of encountered field conditions such as
underground or overhead utilities, sampling locations may be changed. The person who shall
be responsible for making such decisions will be the RMT Project Manager and Technical
Coordinator whose responsibilities are described in Subsection 2.2.2 of this QAPP.

151 Rationale of Selected Sampling Locations

All soil, surface water, groundwater, soil gas, and air sampling locations will be selected
on the basis of historical site information, Phase I Environmental Site Assessments, site
walkovers, and additional data collected from site records and personnel. Rationale for
existing sampling locations is provided in previous workplans and/or the reports which
summarize the Rl activities. Since no sediments are present on the property, RMT does
not anticipate sampling this matrix. In general new sample locations and sampling
intervals will be designed to provide data adequate to characterize the magnitude and
extent of COCs in the affected media necessary to support a risk assessment and
evaluate potential remedial options. The full, detailed rationale for selecting the
sampling locations will be described in the various workplans, however, RMT may
make modifications in the field based on PID results, visual/olfactory senses,
accessibility, and drilling limitations.

1.6 Project Schedule

RI and Presumptive CM activities will be completed in a timely manner so that, in accordance
with the Consent Order, the following documents can be submitted to USEPA for review and
approval on or before the required submittal date:

m  Environmental Indicators (EI) Report —- Human Exposures — due 9/29/2011;
m  EI Report — Groundwater Stabilized — due 9/29/2012;

m  RI Report — due 9/29/2012; and

m  Final CM Proposal — due 3/29/2013.

1.7 Data Quality Objectives

Sample data will be collected to meet definitive data quality objectives (DQOs). Trimatrix
Laboratories (Trimatrix) of Grand Rapids, Michigan will perform the laboratory analyses for
soil, surface water, and groundwater samples. Pace Analytical Laboratories (Pace) of
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Minneapolis, MN will analyze active soil gas and indoor air samples. Beacon Environmental
Services (Beacon) will analyze passive soil gas samples. If the workplan objectives require rapid
turnaround, soil and groundwater samples may be analyzed by a mobile laboratory operated
by Environmental Chemistry Consulting Services, Inc., (ECCS). Appendix B contains the
Quality Assurance Manual for each of these laboratories.

The analyses of samples collected during RI and Presumptive CM activities will include QA/QC
procedures and documentation as described in the applicable Laboratory Quality Assurance
Manual. This information will be used to evaluate the presence of COCs in the sampled media.
The DQO process is a series of planning steps based on scientific methods that are designed to
ensure that the type, quality, and quantity of environmental data used in decision-making are
appropriate for the intended application.

DQQO’s are qualitative and quantitative statements derived from the outputs of each step of the
DQO process that clarify the investigative objectives; define the type of data to be collected; and
specify the conditions from which to collect the data. The DQO’s are then used to develop a
scientific and resource-effective data collection design.

The DQO process allows decision-makers to define their data requirements and specify how
different types of data will be used in the investigative process before any data are collected.

m Level1and 2 DQO'’s - Screening and Field Analysis: These data are obtained using
portable instruments that can provide real-time qualitative (screening) and semi-
quantitative (field analysis) data to assist in the optimization of sample quality, guide
sample acquisition efforts, and in some instances, provide health and safety support. These
data are generated by less precise analytical methods and with less rigorous sample

preparation. Sample preparation steps may be restricted to simple procedures, such as
dilution, instead of elaborate preparation. Field screening may provide analyte
identification and quantification, although the quantification may be relatively imprecise. A
portion of field and screening data may be confirmed using analytical methods and QA/QC
procedures and criteria associated with definitive data. Field and screening data without
associated confirmation data are not considered to be data of known quality. Most
screening and field instruments will require calibration as described in this QAPP and will
be used for:

— Groundwater sampling at existing wells;

— field-measured parameters (pH, temperature, specific conductance, and turbidity),
— depth to groundwater measurements,

— field-measured soil vapors and ambient air quality (PID), and

— health and safety monitoring.
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m  Level 3 DQO’s — Engineering: These data, if collected, provide an intermediate level of
data quality for site characterization. These may include mobile laboratory—generated data,
or quick-turnaround laboratory data without full QC documentation.

m Level 4 DQO'’s - Confirmative Data: These data are generated following prescribed
analytical methods, by the certified laboratory. Data are analyte-specific, with confirmation
of the analyte’s identity and concentration. Methods produce tangible raw data
(e.g., instrument printouts) in the form of paper printouts or computer-generated electronic
tiles. Data may be generated at the site or at an off-site location as long as QA/QC
requirements are satisfied. For the data to be definitive, either analytical or total
measurement error or precision of the analytical method must be determined. This
provides the highest level of data quality. These analyses require SW-846 analytical and
data validation procedures in accordance with USEPA-recognized protocol.
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Section 2
Project Organization and Responsibility

TPC has retained RMT to plan and perform field investigations, and to evaluate the data
collected from environmental sampling programs at the site. The RMT project team is
composed of engineers, hydrogeologists, scientists, laboratory personnel, and support staff.
This multi-disciplinary project team provides the mechanism for completing the project in a
systematic, comprehensive, and timely manner.

The RMT project manager will provide overall direction to the project team to ensure that the
work is carried out on time, within budget, and in a technically appropriate manner.

Senior members of RMT’s staff will act as technical consultants, who will assist the project
manager in the overall scoping, technical quality, and administration of the work. The Quality
Assurance (QA) Manager or designee, independent of staff responsible for preparing project
outputs, will review all outputs before distribution. The Project Manager and QA Manager will
work together to ensure that data quality objectives are met.

The contract laboratory will perform chemical and physical analyses for the project. Senior
laboratory staff will also be available to assist in data validation and data management.

2.1  Project Organization Chart

Figure 4 illustrates the project organization and interaction among the various parties.

2.2 Management Responsibilities

The project will be performed under the overall supervision of RMT. The RMT office and field
personnel will share quality management responsibilities for the field activities. In general,
typical responsibilities for the various personnel include the following:

221 Project Manager

The project manager is responsible for meeting the overall project objectives and for
identifying major project issues; acts as liaison between RMT, TPC, and the USEPA,;
provides QC review and conformance, project plans, and ongoing review for logic and
reasonableness of interim results; coordinates the activities of the QA reviewer and other
quality control (QC) data reviewers to provide objective oversight; and approves and
signs reports.
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2.2.2 Technical Coordinator

The technical coordinator provides technical supervision, guidance, and review for daily
on-site operations; is responsible for conformance with the project plans, schedule, and
procedures on-site; performs or designates daily review and signing of notes and logs;
and performs ongoing coordination with the RMT project manager on the work
progress, interim results, and problem identification and resolution.

2.3 Quality Assurance Responsibilities

2.3.1  Quality Assurance Manager

The quality assurance manager provides overall independent QA oversight for the
project and follows the project closely to audit QA/QC procedures and to ensure
conformance with QA objectives.

2.32 QC data reviewers

QC reviewers provide discipline-specific reviews of portions of the project workplans,
progress, problems, and outputs and is called upon systematically for reviews or called
upon by the project manager for specific reviews. QC reviewers include RMT staff
responsible for providing data validation, data assessment, and internal performance
and system audits.

2.4  Laboratory Responsibilities

24.1 Laboratory Project Managers

The laboratory project managers will report directly to the RMT technical coordinator
and be responsible for ensuring that all laboratory services are available when needed
and for overseeing production and final review of all analytical reports. Specifically, the
laboratory project managers will assume responsibility for the following:

—  Coordinating laboratory analyses,

—  Supervising in-house Chain-of-Custody,

—  Scheduling sample analyses,

— Overseeing data review,

—  Overseeing preparation of analytical reports, and

— Approving final analytical reports prior to submission to RMT.
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2.4.2 Laboratory Quality Assurance Officers

The laboratory QA officers have the overall responsibility for data after it leaves the
laboratory. The laboratory QA officers will be independent of the laboratory but will
communicate data issues through the appropriate laboratory project manager. In
addition, the laboratory QA officer will:

—  Oversee laboratory QA,

—  Oversee QA/QC documentation,

—  Determine whether to implement laboratory corrective actions, if required,
—  Define appropriate laboratory QA procedures,

—  Prepare laboratory SOPs, and

—  Sign the title page of the QAPP.

Final responsibility for project quality rests with the RMT Project Manager. The
appropriate laboratory Project Manager and QA Officer, prior to release of all data to
TPC, will provide independent QA.

2.5  Field Responsibilities

251 RMT Field Coordinator

The RMT Field Coordinator will guide the field personnel in achieving a thorough
understanding of the QAPP and their respective roles relative to one another within the
established project framework. The Field Coordinator will also act as the site Health
and Safety Representative (HSR).

The Field Coordinator is also responsible for the day-to-day activities of contractor field
personnel. In this capacity, the Field Coordinator is responsible for the quality
assurance of daily project activities and the maintenance of the QAPP. Further
responsibilities include the review of field notebooks, driller’s logs, and other field-
related documentation.

252 RMT Field Personnel

These environmental staff will be responsible for measuring and recording field
parameters; installing monitoring points, collecting, labeling, and transporting samples;
and conducting in-field measurements, in accordance with the workplan and QAPP.
RMT field personnel will be drawn from RMT’s pool of corporate resources and will
report to the Field Coordinator.
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2.6 Special Training Requirements and Certification

All RMT personnel will be fully trained and current in OSHA Hazwoper 40-hour training and
first aid training. Only fully trained and/or certified personnel will use specialized field
equipment or construction equipment, such as a backhoe.

2.7 Distribution List
The following people will receive a copy of this QAPP.

m  Graham Crockford - RMT Project Manager

m  Michelle Mullin — USEPA Region 5 Project Manager

®m  Jason Smith — TPC Corporate Environmental Director

®  Lynn Dennison - TPC Counsel

m  Douglas McClure — Conlin, McKenney & Philbrick, PC (TPC outside counsel)
m  Stacy Metz - RMT Technical Coordinator

m  Thomas Stolzenburg — RMT QA Manager

m  David Kreeger - RMT Field Coordinator

m  Terry Hertz/Mark Bailey - RMT Data Validation

m  Alan Debus - USEPA Region 5 Regional QA Manager

®  Jennifer Rice — Trimatrix Laboratories Project Manager

m  Melanie Ollila — Pace Analytical Laboratories QA Officer

m  Harry O’Neill — Beacon Environmental Services Project Manager

m  Michael Linskens— ECCS QA Officer

In the event of significant modifications to any portion of the QAPP, the RMT project manager
will issue replacement pages and distribute them to each of the QAPP recipients. The
replacement pages will contain the date of the modification in the header at the top of the page
to enable readers to easily identify them from the original pages. A table will be included with
this distribution that will contain a chronology of the updates and modifications to the QAPP.
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Section 3

Quality Assurance Objectives for Measurement

Data

The overall quality assurance (QA) objective is to develop and implement procedures for field

sampling, Chain-of-Custody, laboratory analysis, and reporting that will provide results such

that the data may be deemed valid for the stated purpose. Specific procedures for sampling,

Chain-of-Custody, laboratory instrument calibration, laboratory analysis, reporting of data,

internal quality control (QC), audit, preventive maintenance of field equipment, and corrective

action are described in other sections of this report. The purpose of this section is to address the

specific objectives for accuracy, precision, completeness, representativeness, and comparability.

3.1

Precision

311 Definition

Precision is a measure of the degree to which two or more measurements of the same
parameter are in agreement. It can be used to evaluate random error in a data set.

312 Field Precision Objectives

Field precision will be assessed through the collection of one field duplicate for every 20
or fewer investigative samples of a similar media (a minimum of 5 percent by medium).

3.1.3  Laboratory Precision Objectives

Precision in the laboratory is assessed through the calculation of relative percent
differences (RPD) and relative standard deviations (RSD) for three or more replicate
samples. The equations to be used for precision in this project can be found in Section 12
of this QAPP. Precision control limits are provided in the Laboratory QA Manuals
(Appendix B).

Laboratory precision shall be assessed through the analysis of a sample/sample
duplicate pair and field duplicate pairs. For soil and groundwater matrices, laboratory
precision shall be also assessed through the analysis of matrix spike/matrix spike
duplicate (MS/MSD) samples. Note that each of the parameters of concern listed in
Tables 1 and 2 of this QAPP are included in method spiking solutions for MS and
MS/MSD analyses.
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3.2  Accuracy

3.2.1 Definition

Accuracy is the degree of agreement between an observed value and an accepted
reference or true value. It can be used to evaluate the presence of bias or non-random
error in a data set.

3.22 Field Accuracy Objectives

For volatile organic compounds (VOCs) in water, accuracy in the field will be
accomplished through the use of field blanks. One volatile organic analysis (VOA) trip
blank consisting of distilled deionized ultra pure water will be included along with each
shipment of aqueous VOA samples. For soil gas samples, field accuracy will be assessed
through the use of a tracer. If a qualitative tracer such as isopropanol is used, sample
results may be subject to corrective measures if the detected concentration of qualitative
tracer exceeds 10,000 ppbv. If a quantitative tracer such as helium is used, sample
results may be subject to corrective measures if the detected concentration of the
quantitative tracer exceeds 10-percent by volume. Field accuracy will also be insured by
adherence to all sample handling, preservation and holding times, which are
summarized by the matrix in Table 5.

The QC effort for field specific conductivity, pH, temperature, and turbidity
measurements will include twice daily calibration of the instrument using standard
solutions of known value according to the procedures specified in the instrument
operating manual. The QC level of effort for the field measurement of pH consists of
pre-measurement calibration and a post-measurement verification using two standard
reference solutions each time as appropriate to the sample pH. During calibration, the
instrument is adjusted until the proper measurement is obtained. If the instrument
cannot be calibrated, it will be replaced. Specific conductance calibration is obtained
through one point calibration with a standard. This instrument will also be replaced if it
will not calibrate.

3.23  Laboratory Accuracy Objectives

Laboratory accuracy is assessed through the analysis of MS/MSD, standard reference
materials (SRM), laboratory control samples (LCS) and surrogate compounds, and the
determination of percent recoveries. The equation to be used for accuracy in this project
can be found in Section 12 of this QAPP and the Laboratory SOPs which are included in
Appendix C.

RMT, Inc. | Tecumseh Products Company 3-2
I\WPAAM\PJT1\02751\10\R0275110001-001(QAPP).DOCX Final August 2010



QAPP
RCRA-05-2010-0012
Revision 0: August 2010
Section 3

Page 3 of 8

Note that all parameters of concern included in Tables 1 through 4 of this QAPP are
included in method spiking solutions for the LCS and MS/MSD samples (where
applicable). Also, in the case of sampling for VOCs in soil, use of the appropriate
sampling techniques, as described in Subsection 4.4.1, will ensure data that is both
accurate and representative of on-site conditions.

3.3 Completeness

3.3.1 Definition

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal
conditions.

3.3.2  Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained from all
the measurements taken in the project. The equation for completeness is presented in
Section 12 of this QAPP. The field completeness objective for this project will be 90
percent or greater.

3.3.3  Laboratory Completeness Objectives

Laboratory completeness is a measure of the amount of valid measurements obtained
from all the measurements taken in the project. The equation for completeness is
presented in Section 12 of this QAPP. The laboratory completeness objective for this
project, with respect to critical measurement parameters will be 95 percent or greater.

3.4  Representativeness

34.1 Definition

Representativeness expresses the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition within a defined spatial and/or
temporal boundary.
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3.4.2  Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and
will be satisfied by ensuring that the Workplan(s) is followed and that proper sampling
techniques are used.

3.4.3 Measures to Ensure Representativeness of Laboratory Data

Using the proper analytical procedures ensures representativeness in the laboratory,
appropriate methods, meeting sample holding times and analyzing and assessing field
duplicate samples. The sampling network was designed to provide data representative
of facility conditions. During development of this network, consideration was given to
past waste disposal practices, existing analytical data, physical setting and processes,
and constraints inherent to the RCRA program. The rationale of the sampling network
is discussed in detail in the Current Conditions Report (CCR) and the workplan(s).

3.5 Decision Rule

3.5.1 Definition

A decision rule is a statement that allows for a course of action or non-action to be taken,
based on assumptions made to draw out and test its logical or empirical consequences.

3.5.2  Decision Rule Objectives

The decision rule objectives address the following:

— Define statistical parameter(s) characterizing the population (e.g., mean, maximum,
and percentile) and incorporate the scale of decision-making (e.g., residential lot
size). Typically, samples shall be collected discretely without compositing to
provide greater indication of locally contaminated zones and hot spots. Discreet
sampling will be used for site characterization. In latter phases of the project, such
as following excavation of contaminated soil, composited samples may used in
decision making.

—  Identity action level(s) (e.g., Soil Screening Level; Maximum Contaminant Level for
drinking water; Ecological Data Quality Levels (EDQL) or a reference-based
standard).

Develop “if/then” statements defining conditions that would cause the decision maker
to choose among alternative actions (e.g., remediation or no remediation). The screening
levels specified in the Tables 1 through 4 of this QAPP will be used as preliminary
decision levels i.e., to determine if further investigation, risk assessment, and/or
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remediation may be necessary. Preliminary decision rules for this facility are stated as

follows:

— Analytical data from soil samples and passive soil gas samples will be used to
identify potential source areas. If a source area is suspected based on historical
operations, existing soil and groundwater data, qualitative passive soil gas survey
data, and/or other lines of evidence, then that source area will be targeted for
additional investigation and/or presumptive CM.

— In order to determine the extent of a COCs in groundwater, groundwater samples
shall be taken from existing groundwater monitoring wells according to procedures
specified in Section 4.5 of this QAPP. Groundwater and surface data will be used
for the following activities:

* Tomap the extent of the target parameters (Subsection 1.4.1) above the
screening levels listed in Table 2;

* To conduct groundwater modeling in order to determine whether contaminant
migration is stable;

* To define source areas which may be subject to CM;
*  To evaluate presumptive CM which target groundwater, if any; and
* To conduct risk assessment activities, as needed.

—  For soil gas samples, if the detected concentration of the tracer exceeds the
designated maximum concentration (10,000 ppbv for a qualitative tracer such as
isopropanol or 10-percent by volume for a quantitative tracer such as helium),
samples affected by elevated concentrations of tracer will be subject to corrective
measures such recollection of the affected samples.

— In order to determine the existence or extent of COC in soil gas, soil gas samples
may be taken from existing soil gas monitoring points according to procedures
specified in Section 4.8 of this QAPP. If COCs listed in Table 3 are identified in soil
gas above the screening levels, then generated data for that COC may be subjected
to a the following activities:

* Tomap the extent of the target parameters (Subsection 1.4.1) above the
screening levels listed in Table 3;

* To conduct location specific Johnson-Ettinger Modeling/risk assessment; and/or
* To identify properties for additional investigation and/or presumptive CM.

—  If COCs listed in Table 4 are detected above decision levels in indoor air, then
additional investigation will be performed and/or Presumptive CM initiated, as
appropriate.
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The primary purpose of the ongoing remedial investigation (RI) is to gather sufficient
information to quantify and mitigate risk. As the RI progresses, additional decision
rules may be developed and included in the appropriate workplan(s). Decision rules for
CM may be dependent on remediation goals which have not yet been developed.

3.6  Comparability

3.6.1 Definition

Comparability is an expression of the confidence with which one data set can be
compared to another.

3.6.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will
be satisfied by ensuring that the Field Sampling sections of the QAPP and workplans are
followed and that proper sampling techniques are used.

3.6.3  Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical
methods are used and documented in the QAPP. Comparability is also dependent on
similar QA objectives.

3.7  Sensitivity

3.7.1  Measures to Ensure Sensitivity of Field Data

Sensitivity in the field is ensured by adherence to manufacturers’ specifications when
using field equipment to measure pH, specific conductance, turbidity, temperature,
organic vapors, and water levels.

3.7.2  Measures to Ensure Sensitivity of Laboratory Data

The fundamental QA objective with respect to the sensitivity of laboratory analytical
data is to achieve the QC acceptance criteria of the analytical protocols. For laboratory
analyses, the sensitivity required will be the laboratory reporting limits. Tables 1
through 4 compare the reporting limits of selected compounds to the lowest applicable
screening levels. For soil and groundwater Michigan Part 201 criteria were used to
define relevant and appropriate screening levels. For soil gas and indoor air,
appropriate screening levels were calculated based on current chemical toxicity data.
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Complete tables of the Part 201 criteria for soil and groundwater, and the calculated
risk-based criteria for soil gas and indoor air are included in Appendices D and E.

Laboratory reporting limits are included in Tables 1 through 4. With the exception of
1,2-dibromo-3-chloropropane and 1,2-dibromoethane, these reporting limits are less
than the lowest applicable screening levels. Based on historical operations and existing
data, bromated VOCs are not expected to be COCs. Therefore the listed reporting limits
for 1,2-dibromo-3-chloropropane and 1,2-dibromoethane are considered acceptable for
RI purposes, and an alternative method/laboratory are not necessary. The achievement
of the listed reporting limits depends on instrument sensitivity and matrix effects.
Therefore, monitoring the instrument sensitivity is important to ensure data quality
through constant instrument performance. The instrument sensitivity will be monitored
through the analysis of a method blank, a calibration check sample, and laboratory
control samples.

3.8 Level of Quality Control Effort

The level of QC effort provided by the laboratory will be equivalent to the applicable level of
QC specified under SW-846 and the laboratory Standard Operating Procedures (SOPs) in
accordance with certification for the parameters to be tested, and as specified in the laboratory
QA manual (Appendix B). Field blank, trip blank, method blank, field duplicate, laboratory
duplicate, LCS, standard reference materials (SRM),and MS/MSD samples will be analyzed to
assess the quality of the data resulting from the field sampling and analytical programs.

m  Field and trip blanks consisting of distilled water will be submitted to the analytical
laboratories to provide the means to assess the quality of the data resulting from the field-
sampling program.

m  Field blank samples are analyzed to check for procedural contamination at the facility that
may cause sample contamination.

m  Trip blanks are used to assess the potential for contamination of samples due to
contaminant migration during sample shipment and storage.

m  Method blank samples are generated within the laboratory and used to assess
contamination resulting from laboratory procedures.

m  Duplicate samples are analyzed to check for sampling and analytical reproducibility.

m  MS/MSDs provide information about the effect of the sample matrix on the digestion and
measurement methodology. Depending on site-specific circumstances, one MS/MSD should
be collected for every 20 or fewer investigative samples of a given matrix. MS/MSD samples
are designated/collected for organic analyses of soil and groundwater.
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The general level of the QC effort will be one field duplicate and one field blank for every 20 or
fewer investigative samples. One trip blank consisting of distilled deionized ultra pure water
will be included along with each shipment of aqueous VOC samples. The frequency of
duplicate and field blank samples to be collected is listed in Table 6 of this QAPP. QC Sampling
procedures are specified in Section 4.13 of this QAPP.

The QC effort for field specific conductivity, pH, temperature, and turbidity measurements will
include twice daily calibration of the instrument using standard solutions of known value
according to the procedures specified in the instrument operating manual. Calibration of pH is
obtained through two-point calibration with standards of pH 7 and pH 4 or 10. During
calibration, the instrument is adjusted until the proper measurement is obtained. If the
instrument cannot be calibrated, it will be replaced. Specific conductance calibration is obtained
through one point calibration with a standard. This instrument will also be replaced if it will

not calibrate.
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Section 4
Sampling Procedures

The sampling procedures used in to conduct remedial investigation (RI) activities and
presumptive corrective measures (CM) will be consistent for the objectives of this project. This
Section provides field standard operating procedures (SOPs) for activities that have or are
expected to be performed as part of the RI and Presumptive CM activities. Deviations from
these SOPs will be described in the associated workplan and/or summary of field activates.

4.1  Soil Boring Procedures and Protocols

Soil boring procedures for surface and shallow soil borings will be accomplished and
documented in accordance with the procedures detailed below.

4.1.1  Soil Boring Procedures

The soil borings will be drilled using 4.25-inch inside diameter (I.D.) hollow-stemmed
augers, Roto-sonic™ techniques, hydraulic direct-push techniques, or manual methods
(e.g., a slide hammer or hand auger). Geoprobe® direct-push technology or equivalent
may also be used at appropriate locations to advance soil borings. The Geoprobe®
system mounted on a pickup truck or all-terrain vehicle uses hydraulic percussion to
advance a narrow-diameter (2-inch nominal) drill tool. This drilling technique can be
used to collect soil or groundwater samples or to install narrow-diameter wells.

The soil borings will be sampled using a split barrel sampling device or an acrylic liner.
Soil sampling from Geoprobe® or equivalent borings will be accomplished using either a
Macro-core® or Large-bore® soil sampler, or equivalent. Both are piston samplers
equipped with an acrylic liner to collect soil samples from discrete intervals.

Soil samples from hand augers will be collected directly from the borehole unless
adequate sample material cannot be obtained. In this case, the sample material will be
collected from the auger itself. The core will be opened upon retrieval, and the on-site
geologist will log and describe the samples using the Unified Soil Classification System
(USCS) methods. The field sample description will include the USCS field classification.

Soil borings that are not converted into monitoring wells will be sealed/plugged.
Bentonite chips or a bentonite slurry will be used to seal the boring to ground surface.
The slurry will be placed using a tremie from the bottom up. Any asphalt or concrete
that is disturbed will be patched with the appropriate material. A description of the
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specific drilling techniques to be used will be included in the workplans. In general the
drilling/soil sampling technique will be selected from available options given the
following considerations:

— Any physical limitations (e.g. overhead clearance) of the area to be sampled;
—  The nature of the soil;

—  The expected potential for cross contamination;

—  The amount and type of soil to be sampled;

—  The project data quality objectives (DQOs); and

—  Cost.

412 Boring Identification

Each soil boring installed is part of the RI or Presumptive CMs will be identified as
follows: AA-xx-y. The AA variable will be filled with a code indicating the type of
completion as listed below:

— “B” means perimeter or of-site soil boring location;
—  “NS” means northern source area soil boring location;

— ”88” means southern source are soil boring location;

The variable xx will be filled in with the number of the boring. Borings will be

numbered consecutively. The “y” suffix will be used to indicate unique boring
parameters e.g., “b” will indicate a borings installed in a utility corridor.

4.2 Monitoring Well Installation Procedures

Monitoring well installation and development procedures for temporary, shallow, and deep
monitoring wells will be accomplished and documented in accordance with the procedures
detailed below.

421  Temporary Well Installation Procedures

Temporary wells may be installed at the site to aid in selecting locations of permanent
monitoring wells. The temporary wells will consist of either 1-inch-diameter, schedule
40 PVC monitoring wells or ScreenPoint® temporary stainless-steel screens and will be
placed in Geoprobe®, or equivalent, boreholes to allow for groundwater sampling.
These temporary well points may include a filter pack, placed around the well screen,
and a bentonite seal, placed above the well screen to isolate the well. Water level
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measurements and groundwater samples will be taken from the temporary wells in
accordance with the procedures presented in Subsection 4.5.6.

4.2.2  Shallow Monitoring Well Installation Procedures

Soil borings will be converted to monitoring wells at the locations detailed in the
workplans. Monitoring well casings and screens will arrive at the site in the original
factory packaging and will remain in the packaging until the casing and screen materials
are installed in the borehole. Permanent monitoring wells will typically be constructed
of 2-inch Schedule 40 PVC flush-threaded riser pipe and equipped with a 5-foot screen.

After the screen and well casing are lowered into the borehole, the filter sand will be
backfilled around the well screen and casing to a depth of approximately 2 feet above
the top of the screen. Approximately 2 feet of bentonite chips will be used to seal the
annular space above the sand pack. Additional bentonite chips or a bentonite slurry will
be used to seal the remainder of the annular space above the sand pack, to
approximately 1 foot below the ground surface. The slurry will be placed using a tremie
from the bottom up. The remaining borehole annulus will be grouted with
cement/bentonite grout to land surface.

Monitoring wells will be protected with a locking flush-mount or aboveground steel
protective cover. The aboveground protective covers will be cemented in place around
the PVC riser to stick up from the ground surface approximately 2 to 3 feet. The flush-
mount protective covers will be installed flush with the ground surface, with the PVC
riser finished below ground. The protective covers will be locked and clearly labeled for
identification purposes. Monitoring well construction details will be recorded at the time
of installation on well construction diagrams. Deviations from this protocol may be
required to implement specific workplans. In that event details of the well installation
practices will be included in the workplans.

423 Deep Monitoring Well Installation Procedures

For monitoring wells located in areas where contaminated soils could be dragged down
into other, unaffected units, the following procedures will be used to install the wells.
The wells will be constructed by double-cased methodology using either Roto-Sonic™ or
hollow stem auger methods. An initial pilot hole will be advanced and logged using

4 V4 —inch I.D. augers or casing to determine the depth of the affected unit or in the case
of affected clay-rich sediments, to the bottom of the affected soil. Fourteen-inch O.D.
augers or casing will then be used to advance a borehole into the unit of interest. An
8-inch I.D. steel casing will then be set to the depth of the borehole. The borehole
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annulus will then be pressure grouted with a cement-bentonite grout to the land surface,
and allowed to set for a minimum of 24 hours prior to continuing the well. The borehole
will then be advanced using 4 ¥4 — inch I.D. augers or casing in conjunction with 5 foot
continuous split-barrel sampling through the affected zone to the base of the lower unit.
Monitoring wells will be constructed with a 2 —inch Schedule 40 riser equipped with a
5-foot well screen. After the screen and well casing are lowered into the borehole, the
tilter sand will be backfilled around the well screen and casing to a depth of
approximately 2 feet above the top of the screen. A bentonite slurry will be used to seal
the entire annular space above the sand pack, to approximately 3 feet below the ground
surface. The remaining borehole annulus will be grouted with cement/bentonite grout
to land surface.

Monitoring wells will be protected with a locking flush-mount or aboveground steel
protective cover. The aboveground protective covers will be cemented in place around
the PVC riser to stick up from the ground surface approximately 2 to 3 feet. The flush-
mount protective covers will be installed flush with the ground surface, with the PVC
riser finished below ground. The protective covers will be locked and clearly labeled for
identification purposes. Monitoring well construction details will be recorded at the time
of installation on well construction diagrams.

424 Monitoring Well Development

Monitoring wells will be developed after the grout and well seal material has cured.
Curing time will typically be 24 hours following well installation, although for shallow
wells, where grout and well seal material is placed above the water table, well
development may be performed immediately following well installation.

The development will remove fine particles around the well screen and filter pack to
improve hydraulic communication between the well and the surrounding aquifer.
Development will be accomplished using a pump or bailer to surge and purge the well.
Development will be complete when the purge water turbidity measurements are less
than 10 Nephelometric Turbidity Units (NTUs) as a goal. However, for wells that are
screened in silt- or clay-rich units, this may be impractical. Development of these wells
will be complete when the purge water is relatively clear (visibly) and free from
suspended solids, or after approximately five well volumes have been evacuated.
Development notes will be recorded on the well construction diagrams.
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425 Well Identification

Each permanent well installed during the RI or Presumptive CM activities will be
identified as follows: MW-xx-y. The variable xx will be filled in with the number of the
well. Wells will be numbered consecutively, or in the event that the new wells are
nested with a preexisting well(s), the number of the pre-existing well will be applied to
the new well. The “y” suffix will indicate monitoring well depth: “S” indicates a
shallow water table well and “D” indicates a deep well screened at or near the top of the

lower clay unit.

4.3  Active Soil Gas Sampling Point Installation Procedures

Procedures for sub-slab and deep monitoring active sub-slab soil gas and deep soil gas
monitoring points will be accomplished and documented in accordance with the procedures
detailed below.

43.1  Sub-Slab Soil Gas Sampling Point Installation Procedures

Each sampling point will be constructed using a Geoprobe® or similar equipment. A one
to three — inch diameter hole will be drilled through the concrete slab, and the hole will
extend approximately 0.5 foot below the slab into the granular fill. Sampling points will
be constructed with a stainless steel monitoring implant (Geoprobe® Vapor Implant
AT8617S, or equivalent) equipped with a 6-inch screened interval and Teflon tubing.
The screened interval will be set in the granular fill immediately below the slab. The
monitoring point screen will be backfilled using glass beads, to approximately 0.5 foot
below the ground surface. The remaining annulus will be sealed with concrete grout.

Sampling points will be protected with a flush-mount protective cover. The flush-
mount protective covers will be installed flush with the ground surface. The protective
covers will be clearly labeled for identification purposes. The monitoring points will be
allowed to equilibrate for a minimum of 12 hours prior to sample collection.

432  Deep Soil Gas Sampling Point Installation Procedures

Soil borings will be converted to deep soil gas sampling points at the locations detailed
in the workplans. Each sampling point will be constructed in a 2.5-inch-diameter
borehole installed using a Geoprobe® as described above. Sampling points will be
constructed with a stainless steel monitoring implant (Geoprobe® Vapor Implant
AT8617S, or equivalent) equipped with a 6-inch screened interval and Teflon tubing.
Unless otherwise specified in the workplan, the screened interval will be set to a
maximum depth of 8.0 to 8.5 feet below ground surface. If saturated conditions are
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encountered in the pilot boring, the screened interval will be set such that the bottom of
the screen is 1 foot above the groundwater table. The screened interval will be set to a
minimum depth of 5.0 to 5.5 feet below ground surface. The sampling point location
specified in the workplan may be moved or abandoned if saturated conditions are
encountered at a depth less than 6.5 feet below ground surface.

The suspended monitoring point screen will then be backfilled using glass beads, and
the remaining annulus will be sealed with bentonite chips, to approximately 1 foot
below the ground surface. The remaining borehole annulus will be grouted with cement
grout to land surface. A sufficient length of Teflon tubing (at least 1 foot) will be left
above the concrete grout seal so that the sampling apparatus could be connected directly
to the sample point without a tubing extension.

Sampling points will be protected with a flush-mount protective cover. The flush-
mount protective covers will be installed flush with the ground surface, with the excess
Teflon tubing coiled below ground in the sample point vault. The protective covers will
be bolted closed and clearly labeled for identification purposes. Sample point construction
details will be recorded at the time of installation on well construction diagrams. The
monitoring points will be allowed to equilibrate for a minimum of 12 hours prior to
sample collection.

Deviations from this protocol may be required to implement specific workplans. In that
event, details of the well installation practices will be included in the workplans.

433  Sample Point Identification

Each monitoring point installed during the RI or Presumptive CM activities will be
identified as follows: AA-xx-y. The AA variable will be filled with a code indicating the
type of completion as listed below:

—  “SG” means deep soil gas sampling location; and

—  “SV” means sub-slab soil gas sampling location.

The variable xx will be filled in with the number of the boring. Borings will be
numbered consecutively. The “y” suffix will be used as needed to indicate unique
boring parameters as defined in the appropriate workplan or investigation summary

report e.g., “b” may indicate a sample locations installed in a utility corridor.
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4.4 Soil Sampling Procedures and Protocols

4.4.1 On-Site Soil Sampling Procedures

As on-site soil boring/wells are installed, soil samples which are collected using a split
barrel sampling device or acrylic liner for soil classification purposes will also be subject
to field screening with a photo-ionization detector (PID) as described in the SOP in
Appendix A. This field screening will primarily be conducted for health and safety
purposes. If the workplan includes collection of soil samples for laboratory analysis, soil
samples will be split lengthwise and collected simultaneously in an airtight zipping bag
for PID analysis and in sample containers for laboratory analysis.

Samples being submitted to an off-site laboratory for volatile organic compound (VOC)
analysis will be collected and preserved in the field using either EPA Method 5035,
Encore samplers or O2SI sample kits with methanol preservation. Samples collected for
immediate on-site analysis may not be field preserved and will be collected in
accordance with laboratory protocol, e.g. using laboratory provided lock-in-load
samplers. Table 1 summarizes the type and number of containers needed for sample
collection associated with this QAPP. Appendix F presents procedures for methanol
preservation of soil samples. Field procedures for sample documentation, handling,
storage, shipment, preservation, and Chain-of-Custody will be conducted in accordance
with the procedures outlined in Subsection 4.13.

Soil sampling locations and sampling intervals will be consistent with the workplan and
will be selected on the basis of historical site knowledge and the specific target of each
soil boring. Modifications may be made in the field on the basis of PID results,
visual/olfactory senses, accessibility, and drilling limitations.

4472 Soil Sample Identification

Each soil sample collected part of the RI or Presumptive CMs will be identified as
follows: AA-xx-y (zz-zz"), where AA-XX-y represents the soil boring or monitoring well
location and (zz-zz’) represents the sample depth interval.

45  Groundwater Sampling Procedures and Protocols

Standard field sampling protocol will be followed for all groundwater sampling events.
Sampling personnel will be familiar with procedures and requirements of the QAPP, and the
samplers will have a copy of the current sampling procedures in their possession, readily
available for reference during groundwater sampling events.
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451 Groundwater Sampling Order

To minimize cross-contamination, cleaner wells (lower detections of VOCs) will be
sampled prior to wells with greater levels of VOCs. In general, upgradient wells and
off-site wells at the perimeter of the furthest extent of VOCs will be sampled first,
followed in order by upgradient on-site wells, off-site downgradient affected wells, on-
site downgradient wells and source area wells.

452 Static Water Elevation

To determine the static water elevation (SWE), the static water level (SWL) will be
measured prior to purging and sampling at each groundwater sampling location.
On-site static water level measurements will be obtained at each location on the first day
of the sampling event, prior to groundwater sample collection. The measurement will
be obtained prior to purging the groundwater monitoring well. Each well will have a
permanent reference point on the top of the well casing, designated top-of-casing (TOC),
from which water level measurements will be taken. The reference point will be
surveyed to the nearest 0.01 feet, and referenced to National Geodetic Vertical Datum
(NGVD) or a local datum.

The measurement will be taken using an electronic water level meter with an accuracy
of +0.01 feet. The meter will be decontaminated prior to each measurement. Minimum
contact of the tape and probe/sounder and the water in the well is required to decrease
the potential for cross contamination. Disposable gloves of appropriate materials will be
used while determining the SWL.

Prior to collecting the measurement, field personnel will verify the location of the
measuring point on the PVC casing. The probe will be slowly lowered into the well
until the sounder beeps or the light becomes illuminated. In wells where caps are not
vented, the cap will be removed and the water level will be allowed to equilibrate. Once
the water level is equilibrated, the measurement will be read from the tape to the nearest
0.01-foot increment and recorded on the field notes. This measurement is the SWL as
measured in feet below the TOC measuring point.
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The SWE will then be calculated using the following equation:
SWE =TOC - SWL,
where

SWE = static water elevation (ft NGVD),
TOC = top of casing elevation (ft NGVD), and
SWL = static water level, depth to water below TOC (ft).

453 Field Readings

Physically or chemically unstable analytes will be measured in the field. Field
measurements for turbidity, temperature, pH, specific conductance, reduction-oxidation
(redox) potential, and dissolved oxygen (if appropriate) will be collected as required at
each sampling point using the appropriate field probe or meter during purging and
sampling procedures. A Hydrolab Quanta multimeter, or equivalent (e.g., QED MP-20,
YSI Series 6000), capable of measuring turbidity, pH, temperature, and specific
conductance will be utilized.

Operation and maintenance instructions and procedures will comply with
manufacturers’ specifications. Field instrument calibration procedures will be
performed a minimum of twice a day. Field readings will be documented in accordance
with standard RMT field sampling forms.

Examples of field data sheets, meter calibration logs, and field note forms are given in
Appendix G. A log of meter calibrations and checks should be maintained during each
sampling event. The calibration and checks should be performed two times a day,
following the procedures that are specified in the meter manual.

45.4  Purging Procedures

RMT will use an appropriate pump to obtain samples from the piezometers and
monitoring wells using the following procedures:

— By utilizing the difference in the depth to water and the total depth of the well,
along with the length of the well screen, the bladder pump or intake of the
polyethylene/ polypropylene tubing will be placed in the well at the center of the
screened interval, or at the center of the water column if the groundwater elevation
intersects the well screen.

—  For the bladder pump, connect the control box and air supply to the pump reel.
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—  Locate the air compressor/controller downwind of the well being sampled (bladder
pump sampling only).

— Hook the pump discharge tubing to the flow-through cell containing pre-calibrated
instruments.

— Purge at an initial rate of 0.5 liter or less per minute. Reduce flow rate if water is
very turbid or water level is being rapidly drawn down. Check drawdown every 1
to 5 minutes to ensure drawdown does not exceed 1 foot/until drawdown stabilizes.
If flow is reduced to lowest possible rate (~0.05 to 0.1 liters per minute) and
drawdown continues, continue with purging at lowest rate.

—  Once an appropriate purge rate is achieved, continue purging until stabilization is
achieved. Stabilization to be complete when temperature change is < 0.5°C,
conductivity change is < 10 percent, pH is £+ 0.1 pH unit, and turbidity change is + 10
percent (or less than 10 NTUs) between three successive 3-5 minute purging
intervals.

—  Field measurements and readings will be conducted utilizing a flow-through cell as
detailed above. A Hydrolab Quanta multimeter (or a comparable alternative) and a
flow cell system will be used to collect these readings.

— Inaddition, to providing basic groundwater quality characterization information,
groundwater sample may also be field-analyzed for redox potential and dissolved
oxygen. Redox potential and dissolved oxygen will be measured using the flow-
through cell and the Hydrolab Quanta multimeter (or a comparable alternative).

—  After stability is reached, disconnect the flow-through cell from the pump outlet
line and fill all of the sampling bottles for the appropriate parameters in the
appropriate manner as described below

—  Well purging information will be recorded on the sampling form(s) included in
Appendix G.

455  Groundwater Sampling Procedures

After purging the appropriate volume based upon the measured stabilized readings, the
wells will be sampled utilizing the following procedures:

—  Samples will be placed in new or pre-cleaned bottles provided by the laboratory.
Those samples requiring the use of field preservatives will be placed into the pre-
preserved bottles.

—  Whenever possible, sample locations from relatively “clean” to relatively “dirty.”

—  Take precautions to ensure that the sampling equipment does not come in contact
with the sample bottles, the purge container, or any potentially contaminated
surface. Vehicle engines are shut off during purging and sampling.
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—  Obtain and record final readings of the field parameters when sampling.

—  Prepare bottles by writing the date, the sampler’s name, and the time of day in the
sampler section.

—  Fill bottles according to the following sample bottle filling sequence:
= VOCs;
=  Ferrous Iron; and
= Inorganic monitored natural attenuation (MNA) parameters.

—  When sampling for parameters requiring filtration, insert an in-line filtration
cartridge/capsule into the end of the pump discharge tubing, or pressurized bailer.
Fill the pre-preserved bottles with water discharged from the in-line filtration
cartridge.

—  Conduct the procedures for sample documentation, handling, storage, shipment,
preservation, and Chain-of-Custody in accordance with the procedures outlined in
Subsection 4.13.

—  When sampling is complete, place the dedicated polytubing or bladder pump
tubing back in the well and move on to the next location. Typically it is not
necessary to decontaminate the flow-through cell between sampling points.

Because formation conditions at some wells may not recharge a well quickly enough to
keep up with even very low purge rates, a well or piezometer may be purged dry before
obtaining stabilization. If this occurs, samples will be collected using the same pump
and dedicated tubing after the well has recharged sufficiently to allow for the sample
containers to be filled.

A new pair of protective gloves will be used at each well. The gloves will be changed if
they become contaminated or damaged during purging or sample collection activities at
any given well.

456  Borehole Groundwater Sampling

Groundwater samples may be collected directly from boreholes. At these locations, a
Geoprobe® groundwater sampling tool (Screen-Point-15, Screen-Point, Perma-Screen, or
Mill-Slot), or equivalent, will be positioned in the borehole at the selected sampling
interval. Groundwater purging and sample collection will be completed using a mini-
bailer; dedicated Tygon and high-density polyethylene tubing with a peristaltic pump;
or a foot valve—equipped positive displacement pump.
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Water level measurements will be collected in accordance with Subsection 4.5.2 of this

QAPP. At each sampling point, the well will be developed by purging prior to sample

collection. A minimum of 1 liter of water will be purged from each well point. Should

the well points purge dry before 1 liter is evacuated, purging will be discontinued,

water level will be allowed to recover, and the sample will be collected.

45.7  Field Filtering

the

Field filtration is to be performed in the field during sample collection because even

short delays can change water chemistry and affect the measured concentrations of

select parameters such as metals. The field filtering will be accomplished using a

0.45-micron in-line filtration cartridge/capsule, which is inserted into the end of the

pump discharge tubing. Filtered samples will be collected into pre-preserved sample

bottles as water exits the filter. The filters will be changed between each sampling point.

4.6  Surface Water Sampling

If surface water sampling is necessary, it will be conducted in the following manner. Field

personnel will access surface water sampling locations either from the banks of the water body,

or by using a boat or canoe. Wherever possible, surface water will be collected approximately

three feet from the shore by dipping the appropriate sample container into the water.

Unpreserved sample containers will be slowly lowered into the water so as not to disturb the

bottom sediment and allowed to fill. For samples requiring preservation, water from a clean

unpreserved sample container will be poured slowly into the required pre-preserved sample

containers.

Surface water samples require no field filtration, but due to seasonal rainfall and stream flow

conditions, differences may exist in the amount of suspended solids in the water samples.

Field

personnel will document sample collection procedures on field data forms. Documentation will

include color, odor and a visual assessment of sample turbidity. Field procedures for sample

documentation, handling, storage, shipment, preservation, and Chain-of-Custody will be
conducted in accordance with the procedures outlined in Subsection 4.13.

4.7  Storm Sewer Sampling

If storm sewer water sampling is necessary, it will be conducted in the following manner.

Field

personnel will access the storm sewer either though existing manholes or at outfall locations.

Prior to sample collection, a PID will be used to qualitatively determine whether VOCs are

present in the atmosphere of the storm sewer. Storm water will be collected by dipping the

appropriate sample container into the water. Unpreserved sample containers will be slowly

lowered into the water so as not to disturb the bottom sediment and allowed to fill. For samples
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requiring preservation, water from a clean unpreserved sample container will be poured slowly
into the required pre-preserved sample containers.

Storm water samples require no field filtration, but due to seasonal rainfall and stream flow
conditions, differences may exist in the amount of suspended solids in the water samples. Field
personnel will document sample collection procedures on field data forms. Documentation will
include color, odor and a visual assessment of sample turbidity. Field procedures for sample
documentation, handling, storage, shipment, preservation, and Chain-of-Custody will be
conducted in accordance with the procedures outlined in Subsection 4.13.

4.8  Active Soil Gas Sampling

Standard field sampling protocol will be followed for all active soil gas sampling events.
Sampling personnel will be familiar with procedures and requirements of the QAPP, and the
samplers will have a copy of the current sampling procedures in their possession, readily
available for reference during soil gas sampling events. Active soil gas sampling procedures are
consistent with the procedures outlined in MNDRE Remediation and Redevelopment Division
Operation Memorandum Number 4 (Op. Memo 4). These methods are summarized below.

m  Each sampling system will consist of a laboratory supplied certified clean 1-liter SUMMA®
canister and a dedicated flow controller or critical orifice. The laboratory will set each flow
controller to maintain a sampling rate of approximately 100 mL per minute. Each canister
will be evacuated to a nominal 26 to 30 inches of mercury (in. Hg), sealed, and shipped to
the field under Chain-of-Custody documentation;

m  Fresh 0.25-inch I.D. Masterflex tubing and a Teflon tubing extension, if needed, will be used
to connect to the soil gas sample probe and the peristaltic pump;

m  Assemble the sampling apparatus according to the instructions provided by analytical
laboratory (Appendix H). The SUMMA® canister is connected to a dedicated flow controller
by tightening the Swagelock® connection. A 6-inch section of Y4-inch Teflon tubing is then
connected to the flow controller using a Swagelock nut and ferrule. The tubing is fitted with
a moisture filter (female luer lock fitting). An approximately 3-inch section of Masterflex
tubing, having an inner diameter of %4 inch, is then connected to the moisture filter (male
slip luer fitting). All connections are checked and tightened as appropriate;

m  The sample information, including the canister number, flow controller number, initial
sample canister vacuum is recorded on RMT standard soil gas sampling forms (Appendix
G);

m  Typically, future soil gas sampling will be conducted using a quantitative tracer, such as
helium, using the following procedures:

—  Connect fresh tubing to the tank of tracer gas,
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—  Cover the sample probe with a clear plastic bag and weight the bag around the
perimeter of the sample probe to ensure that the tracer gas remains in the
atmosphere around the sample,

—  Cut a small hole in the plastic bag and insert the tracer gas tubing,

—  Cut another small hole in the bag to connect the sample probe to the peristaltic
pump,
—  Seal both holes in the plastic bag with tape,

—  Open the valve on the tracer gas to enrich the atmosphere around the sampling
apparatus,

— Using a portable gas meter, measure and record the concentration of tracer gas in
the off-gas from the sample probe during sample probe purging as described below,

—  If the tracer gas concentration is greater than 10-percent, perform field corrective
measures (adjusting/tightening fittings, using clay to improve the seal around the
sample probe tubing, efc.) until the tracer gas concentration is less than 10-percent.
If the concentration remains above 10-percent, report the problem to the Technical
Coordinator and move to the next sample location. Do NOT collect a sample;

m  The peristaltic pump will be used to purge the vapor probe for approximately 5 minutes,
removing approximately 3 volumes (2 liters) of vapor to ensure that the sample will be
representative of the soil gas and not the stagnant vapor in the probe;

®  Once purging is complete, a PID will be used to screen the off-gas from the sampling
location;

m  Once the PID reading is complete, the sample apparatus is connected directly to the sample
point or to the Teflon tubing extension by fitting the Masterflex tubing over the Teflon
tubing;

m  The valve on the sample canister is then opened to begin the collection of the soil gas sample
for laboratory analysis. The initial canister vacuum and start time are recorded on the field
form;

m  Historically isopropyl alcohol has been used as a tracer. Future soil gas sampling will be
conducted using a quantitative tracer as described above, unless otherwise indicated in the
sampling workplan. If using a qualitative tracer, such as isopropyl alcohol, use the
following procedures:

—  After sample collection has begun, apply the tracer to a paper towel,
—  Place the towel next to the sample point,

—  Cover the sample apparatus with a fresh clear plastic bag to ensure that the tracer
gas remains in the atmosphere around the sample, and
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— Request laboratory analysis of the applies tracer gas on the Chain-of-Custody form;

®  Monitor vacuum gage during sample collection, a rapid drop in canister pressure indicates a
leak in the sample collection apparatus. If a leak is detected in the field, the affected sample
may be subject to field corrective measures;

m  After approximately 10 min, the dedicated flow controller on the sample canister is closed,
and the final vacuum reading and sample stop time are recorded; and

m  Field procedures for sample documentation, handling, storage, shipment, preservation, and
Chain-of-Custody will be conducted in accordance with the procedures outlined in
Subsection 4.13. Field personnel will document sample collection procedures on field data
forms or field notebooks.

49  Air Sampling

Standard field sampling protocol will be followed for all indoor air sampling events. Sampling
personnel will be familiar with procedures and requirements of the QAPP, and the samplers
will have a copy of the current sampling procedures in their possession, readily available for
reference during soil gas sampling events. These methods are summarized below.

m  Each sampling system will consist of a laboratory supplied cleaned and certified 6-liter
SUMMA® canisters and a dedicated flow controller or critical orifice. Each canister will be
evacuated to a nominal 26 to 30 inches of mercury (in. Hg), sealed, and shipped to the field
under Chain-of-Custody documentation;

m  The sampling apparatus is assembled according to the instructions provided by analytical
laboratory (Appendix H). The SUMMA® canister is connected to a dedicated flow controller
by tightening the Swagelock® connection. A 6-inch section of Y4-inch Teflon tubing is then
connected to the flow controller using a Swagelock nut and ferrule. All connections will be
checked and tightened as appropriate;

®m  The sample information, including the canister number, flow controller number, initial
sample canister vacuum is recorded on RMT standard soil gas sampling forms (Appendix
G);

m  The valve on the sample canister is then opened to begin the collection of the indoor air
sample for laboratory analysis. The initial canister vacuum and start time is recorded;

m  After the designated sample collection time (8-hours) has elapsed, the dedicated flow
controller on the sample canister is closed, and the final vacuum reading and sample stop
time are recorded.

m  Field procedures for sample documentation, handling, storage, shipment, preservation, and
Chain-of-Custody will be conducted in accordance with the procedures outlined in
Subsection 4.13. Field personnel will document sample collection procedures on field data
forms or field notebooks.
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4.10 Passive Soil Gas Monitoring Procedures

All passive soil gas monitoring points will be temporary. Procedures for the installation,
sampling and abandonment of passive soil gas monitoring points will be accomplished and
documented in accordance with the procedures detailed below.

4.10.1 Passive Soil Gas Sample Point Installation Procedures

To install each passive soil gas (PSG) sampler, a 1% inch-to 1%2 inch-diameter hole is
made to an approximate depth of 12 inches using a hammer drill. A 2 inch-diameter
drill bit is then used to extend a smaller diameter hole to a two- to three-foot depth. A
one-foot long, one-inch diameter sanitized metal pip is lowered into the sample hole.
Any portion of the pipe remaining above grade is cut flush with the ground surface,
using a pipe cutter. A tapping dowel and hammer are used to push the pipe into the
base of the drilled hole. Once the sample point has been constructed, a PID
measurement is taken from the hole and then the laboratory provided BeSure Sampler is
installed in the hole using the following procedures:

— Unwind the retrieval wire from the sampler vial.

— Holding the capped end of the vial in one hand, pull the wire tight (to straighten it)
with the other hand.

— Remove the solid cap on the sampler vial and replace it with a sampling cap (a
one-hole cap with a screen meshing insert). Place the solid cap in the clean cap
storage container.

— Lower the sampler, open-end down, into the metal pipe approximately four inches
so that the retrieval wire sticks out of the hole.

— Bend the end of the wire over the top of the pipe so that the coil of wire hangs over
the top and outside of the pipe.

—  Plug the top of the hole with a wad of aluminum foil. Using the tapping dowel,
push down the aluminum foil so it forms a seal on the metal pipe and rests
approximately %4 inch below the surface.

—  Cover the hole to grade with a ¥4 inch thick concrete patch.
—  Clearly mark and label the sample location and number with a paint pen.

—  Record sample information, including sample number, grid location, date and time
of placement on RMT standard passive soil gas sampling forms (Appendix G);

— Leave the sampler in place for approximately seven days.
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4.10.2  Passive Soil Gas Sample Point Abandonment Procedures

After approximately seven days, use the following procedures to remove each PSG

sampler and abandon the sample point:

Use a small chisel and hammer to remove the concrete patch and expose the
aluminum foil.

Remove the aluminum-foil plug, using the scratch awl, as necessary.
Use the retrieval wire to remove the sampler from the hole.

Holding the sampler upright, clean the sides of the vial with a clean towel
(especially close to the sampling cap).

Remove and discard the sampling cap, cut all the wire from the vial with the wire
cutters, and clean the vial threads completely with a clean gauze cloth.

Firmly screw one of the solid caps from the cap storage container on the sampler
vial and clean the vial completely with the gauze cloth.

With a ballpoint pen record the sample number, corresponding to the sample
location, on the cap’s label. Do not use a permanent marker.

Record the date and time of retrieval on RMT the standard passive soil gas
sampling forms (Appendix G);

Place the sealed and labeled sampler vial in a smaller 3” x 4” plastic sampler bag.
Then place the individually bagged and labeled sampler into the larger bag labeled
“Return Shipment Bag.” Each return shipment bag should be returned with
approximately 40 samplers.

Included one trip blank with each return shipment bag.

After all samples have been retrieved, verify that the caps on each sampler are
sealed tightly and that the seals on the sampler bags are closed. Verify that all
Samplers are stored in the Return Shipment Bag, which contains an adsorbent pak.
Seal the Return Shipment Bag and place it in the upper tray of the Field Kit, and
place the provided tools and materials in the lower compartment of the Field Kit.

Use concrete to fill and patch sampling holes.

4.10.3  Sample Point Identification

Each monitoring point installed during the RI or Presumptive CM activities will be

identified as follows: PSG-xxx-y. The variable xxx will be filled in with the number of

the monitoring point. Monitoring points will be numbered consecutively, or in the

event that the new points are installed adjacent to existing sample location, the number
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of the pre-existing well will be applied to the new well. The “y” suffix will indicate the
sample event as described in the workplan.

4.11 Aquifer Testing

Aquifer testing, including slug tests pilot program tests, and large scale pump tests will be
conducted as described in the appropriate workplan.

4.12 Aquifer and Fate Transport Modeling

Information collected from aquifer testing, including slug tests, pilot program tests, and large-
scale pump tests may be collected and applied in developing a conceptual groundwater flow
model. Groundwater modeling will be completed using a program, such as MODFLOW
(McDonald and Harbaugh, 1988) along with the particle tracking post-processing model
MODPATH. In addition, this groundwater model may be used in conjunction with another
solute transport modeling package (MT3D). These modeling programs will be applied in
accordance with ASTM D5447-04 Standard Guide for Application of a Ground-Water Flow Model to a
Site Specific Problem.

4.13 Field QC Sampling Collection/Preparation and Identification Procedures

Field QC sample collection will include blind field duplicates, field equipment blanks, trip
blanks and matrix spike and matrix spike duplicate samples (MS/MSD). Theses quality control
samples will be analyzed for the same COCs as the associated samples, blank and duplicate
samples may not be analyzed for other parameters, e.g. MNA parameters. To provide a check
on cross-contamination, one equipment blank will be collected after sampling and
decontamination at one of the contaminated wells included in the monitoring program. Trip
blanks will only be analyzed for VOCs.

Field quality control samples are collected to assess the quality of the analytical data and to
evaluate sampling and analytical reproducibility (precision). Field quality control samples will
consist of duplicate samples, field blanks, and trip blanks. Acceptance criteria for these samples
will be in accordance with the current version of the laboratory QA manual. The collection
frequency for the various QC samples is summarized in Table 6.

4.13.1  Blind Field Duplicates

Blind field duplicate samples will be collected one per 20 samples or less per similar
media. Soil and water field duplicates will be prepared by splitting a single sample
between two separate containers. Soil gas field duplicates will be collected either by
collected two samples concurrently using a metal “T” to split the sample into separate
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SUMMAP® canisters or by collecting two samples consecutively at the duplicate sample
location. Air and passive soil gas sample field duplicates will be collected concurrently
at the duplicate sample location. The results will be used to evaluate sampling and
analytical reproducibility (precision). Points where duplicate samples are to be collected
will be selected by the field personnel to provide a range of expected contamination
concentrations in the field, and will be submitted as blind duplicates to the laboratory.

The first three characters “DUP,” followed by a 2-digit number to be assigned in the
sequence collected, will identify field duplicate samples. Therefore, the first duplicate
sample will be identified as “DUP-01,” and the second duplicate sample will be
identified as “DUP-02.”

4.13.2  Field Equipment Blanks

In order to provide a check on cross-contamination, one equipment blank will be
collected after sampling and decontamination at one of the contaminated wells included
in the monitoring program. Field equipment blanks will be collected for groundwater
samples only, and will be analyzed to assess procedural errors in sampling and
equipment decontamination, if necessary. An equipment blank will be collected using
the same equipment as the samples, .. a pump, bailer, or Geoprobe® groundwater
sampling tool. The blank will be analyzed for the same parameters as the samples from
the wells.

Field blank identifiers will consist of the letters “FB” followed by a 2-digit number
assigned in sequence similar to duplicate and trip blank numbers. Therefore, the first
two field blanks used will be labeled as “FB-01" and “FB-02,” respectively.

4.13.3  Trip Blanks

Trip blanks will be analyzed to assess the possible cross-contamination of aqueous
samples resulting from diffusion of VOCs through the septa during sample shipment, as
well as possible contamination from fugitive VOCs in the atmosphere at the site. Trip
blanks are prepared in the laboratory. Trip blank samples consist of 40-mL vials that are
tilled with deionized water in the laboratory prior to going to the field. Trip blanks will
accompany the VOC water sample bottles from the laboratory to the field and will be
returned with the VOC samples to the laboratory. A separate trip blank will be included
in every shipping container that includes water, soil, and/or PSG samples intended for
VOC analysis.
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Trip blank identifiers will consist of the letters “TB” followed by a 2-digit number
assigned in sequence similar to duplicate and field blank numbers. Therefore, the first
two trip blanks used will be labeled as “TB-01" and “TB-02,” respectively.

4.13.4  Matrix Spike and Matrix Spike Duplicate Samples

MS/MSD samples will be analyzed for soil and water matrices to provide information
about the effect of the sample matrix on the digestion and measurement methodology.
MS/MSD samples are laboratory rather than field quality control samples.

Points where MS/MSD samples are to be collected will be selected by the field personnel
and with the sampling location identified. The MS/MSD sample will be collected using
the same equipment as the samples, e.g. a pump, bailer, or Geoprobe® groundwater
sampling tool and collected immediately after the primary VOC sample is collected.
Typically MS/MSD samples will be collected at a rate of 1 per 20 water samples. If only
one or a few samples are collected, field personnel may not collect a MS/MSD sample.
However, laboratory batch MS/MSD are analyzed, as required, at a rate of one per 20
samples or less per similar media will be included in the analytical report regardless of
whether the MS/MSD sample was collected at the site.

Assigning the name of the sampling point with the suffix “MS/MSD” will identify
MS/MSD samples. Therefore, a MS/MSD sample collected from “MW-01"will be
identified as “MW-01 MS/MSD”.

4.13.5 Obtaining Contaminant Free Sample Containers

Pre-cleaned sample containers for all soil, groundwater, soil gas, and air samples will be
obtained from analytical laboratories such as TriMatrix Laboratories (Trimatrix), Pace
Analytical Laboratories (Pace) or sample bottle suppliers such as I-Chem Research, Inc.,
in New Castle, Delaware, O2SI in Charleston, South Carolina and Daniel Scientific in
Simpsonville, South Carolina. The preparation of sample bottles (e.g., preservative
added) will be documented.

4.13.6  Sample Preservation Methods/Containers/Holding Times

The approved contract laboratory will provide the sample preservation methods,
containers, and holding times for the parameters to be analyzed. Sample preservation
requirements are presented in Table 5. Upon collection, the soil and water samples will
be placed within a cooler containing sufficient ice sealed in plastic bags to cool and
maintain each sample's temperature at or near 4 degrees Celsius (°C) through receipt by
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the laboratory. The temperature in the cooler will be measured when they are received
at the laboratory.

4.13.7  Sample Bottle Labels
Each sample bottle will be labeled so that the analytical laboratory has the following

information:

—  Site identification;

—  Sampling date and time;

—  Sample identification or location;
—  Sampling crew; and

— Sample preservation method.

4.13.8 Method of Transport

The method of transport used should be one that will ensure that the samples will be
delivered to the laboratory overnight, such as Federal Express or transported by the
laboratory courier.

4.13.9 Transport Container and Packaging

Soil and Groundwater Samples

Soil and groundwater samples will be transported in a cooler. Soil and
groundwater sample packaging procedures are as follows:

*  Place cushioning (bubble pack) in the bottom of the cooler.
*  Place cushioning material around all glass bottles.

*  Place small bags of ice throughout the cooler or place loose ice around and
over the top of the samples. Place the completed Chain-of-Custody Record
in a Ziploc® bag (or equivalent watertight plastic bag), and tape it to the
inside cover of the cooler.

*  Tape shut the drain on the cooler, and wrap tape around the cooler
completely in two locations.

Soil and groundwater samples will be transported in a cooler of sufficient size
to maintain an internal temperature at or below 4°C through receipt of the
sample at the laboratory. Ice sealed in a plastic bag will be placed in the cooler
to cool and maintain the samples” temperature at 4°C. Upon receipt of the
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coolers at the contract laboratory, the temperature in the cooler will be recorded
on the Chain-of-Custody Record or sample log. In the event that the internal
cooler temperature exceeds the recorded groundwater sampling temperature, a
data qualifier will be placed in the report table and corrective measures in
sample cooling procedures will be made to ensure that subsequent sampling
events meet the temperature performance standard.

Soil Gas and Indoor Air Samples

Soil gas and indoor samples will be transported in a cardboard box, or similar
container. Soil gas and indoor air sample packaging procedures are as follows:

*  Place cushioning (bubble pack) in the bottom of the box.
*  Place cushioning material around each SUMMA canister and regulator.

*  Place additional cushioning material in the box, as needed to fill the
remaining space.

*  Place the completed Chain-of-Custody Record at the top of the box.

* Tape the box shut, and wrap tape around the box completely in two
locations.

4.13.10 Sample Chain-of-Custody

The possession of samples must be traceable from the time of collection through the use

of Chain-of-Custody procedures. Specific Chain-of-Custody Records must accompany

all sample shipping containers to document the transfer of the shipping containers and

samples from the field collection point to the laboratory that is receiving the samples for

analysis. The procedures to be implemented are as follows:

Identify and label each sample in the field.

Complete Chain-of-Custody Records in the field, indicating sample identification,
the number of containers filled, the sampling date, the sampling time, and the
sample collector’s name.

Pack the shipping containers with the samples, the Chain-of-Custody Records, and
the ice packs, as appropriate. Each set of containers to be shipped together is
assigned a Chain-of-Custody Record, which travels with the sample containers.

Seal and ship the containers to the appropriate laboratory. Common carriers or
intermediate individuals will be identified on the Chain-of-Custody Record, and
copies of all bills-of-lading will be retained.
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—  Receive and check the shipping containers in the laboratory for broken seals or
damaged sample containers.

If an error is discovered on a sample Chain-of-Custody Record, the person who made
the error should correct it when possible. No erroneous material is to be erased. Rather,
a single line shall be drawn through mistakes. The date and the initials of the person
who is making the correction will be written beside the correction. This procedure
applies to words or figures that are inserted or added to a previously recorded
statement.

If a Chain-of-Custody Record is damaged in shipment, the field technician will prepare a
written statement detailing the pertinent information, including how the sample(s) was
collected. The statement should include information such as field log entries regarding
the sample.

4.13.11 Laboratory Sample Processing Time

The laboratory will process the samples using a standard turnaround time (TAT) of
approximately 14 days.

4.14  Sampling Equipment Decontamination

4.14.1  Soil Boring Equipment Decontamination

Hollow-stem auger and Roto-sonic™ drilling equipment will be steam-cleaned prior to
arrival at the site and between each soil boring. All reusable Geoprobe® drilling
equipment, sampling apparatus, and excavation equipment in contact with site soils
(e.g- rods, temporary well screens, trowels, spoons, knives, backhoe bucket, etc.) will be
properly decontaminated using a solution of laboratory-grade soap such as Alconox,
rinsed with deionized water, and allowed to air dry between each sample location.

4.14.2  Groundwater Sampling Equipment Decontamination

Static water level meters will be rinsed with deionized water between monitoring wells.

Monitoring wells sampled with dedicated bladder pumps or a peristaltic pump with
dedicated tubing will not require decontamination. However, if a single bladder pump
is used to sample more than one monitoring well, that bladder pump will be
decontaminated before use in another monitoring well. The bladder pump used will be
decontaminated by dismantling the pump and disposing of the used bladder. The
pump, screen and o-rings are then placed it in a container (large enough to allow the
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entire length of the pump to be submerged) with laboratory-grade soap and water. The
pump is then scrubbed with soapy water. Following this, the pump will be rinsed in a
separate clean container of distilled water.

4.15 Investigation Derived Waste Management

Soil cuttings derived from soil boring and monitoring well installation activities will be
stockpiled in either DOT 55-gallon drums or roll-off containers. These soils will be stored onsite
pending soil analytical data and will be disposed of once the field investigation activities are
complete. All decontamination and purge waters will be properly contained and temporarily
stored on-site until they can be properly shipped and disposed of at an off-site treatment
location. All sampling gloves, Tyvek, and other PPE will be double-bagged and disposed of in
a municipal waste dispenser.
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Section 5
Custody Procedures

Custody is one of several factors that are necessary for the admissibility of environmental data

as evidence in a court of law. Custody procedures help to satisfy the two major requirements

for admissibility: relevance and authenticity. Sample custody is addressed in three parts: field

sample collection, laboratory analysis, and final evidence files. Final evidence files, including

originals of all laboratory reports and purge files, are maintained under document control in a

secure area.

A sample or evidence file is under your custody if:

5.1

the item is in the actual possession of a person;
the item is in the view of the person after being in actual possession of the person;
the item was in actual physical possession but is locked up to prevent tampering; or

the item is in a designated and identified secure area.

Field Custody Procedures

5.1.1 Field Notes and Documentation

Field notes will provide the means of recording the data collection activities that are
performed. Forms that will be utilized during sample events are included as
Appendix G. These forms should be completed in the field as the data are being
obtained. Entries into the notes will contain a variety of information. As such, entries
will be described in as much detail as possible so that persons going to the site could
reconstruct a particular situation without reliance on memory.

Note takers should always keep the goal of the field assignment and the intended use of
the notes foremost in their mind. The notes should be complete and understandable
enough so that someone not associated with the actual field project can use them for the
intended purpose without the need to question the note taker or other members of the
tield crew about the correct interpretation of the notes. There should also be an
awareness of what the notes or information might possibly be used for purposes beyond
the primary purpose of the field investigation. Field staff should make a point of
questioning the project manager or technical coordinator if they are unclear as to the
purpose of the field investigation and the level of detail required in the field notes.
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At the beginning of each day, the date, the start time, the weather conditions, the names
of all sampling team members present, the level of personal protection being used, and
the signature of the person making the entry will be entered. The names of visitors to
the site, the field sampling or investigation team personnel, and the purpose of their visit
will also be recorded in the field notes.

Equipment used to make measurements will be identified, along with the date of
calibration, the time of sampling, the sample description, the depth at which the sample
was collected, and the volume and the number of containers. The sample identification
number will be assigned prior to sample collection. Field duplicate samples, which will
receive an entirely separate sample identification number, will be noted under sample
description. Measurements made and samples collected will be recorded in the field
notes. All entries will be made in blue or black ink, and no erasures will be made. If an
incorrect entry is made, the information will be crossed out with a single strike mark
and initialed. Entries into field notes will be legibly written in indelible ink and will
provide a clear record of all field activities. The field notes will also be used to
document the samples that are collected, the sample date and time, the sample
identification, general site observations, the problems encountered, and any other
information that may be relevant.

512 Field Chain-of-Custody Procedures

—  The field sampler is personally responsible for the care and the custody of the
samples until they are transferred or properly dispatched. As few people as
possible should handle the samples.

—  Bottles will be labeled with sample numbers and locations using waterproof ink,
unless prohibited by weather conditions. For example, a field note entry would
explain that a pencil was used to fill out the sample tag because the ballpoint pen
would not function in freezing weather.

—  The Technical Coordinator will review field activities to determine whether proper
custody procedures were followed during the fieldwork and to decide if additional
samples are required.

5.1.3  Transfer of Custody of Shipment Procedures

The possession of samples must be traceable from the time of collection through the use
of Chain-of-Custody Record procedures. Specific Chain-of-Custody Records must
accompany sample-shipping containers to document the transfer of the shipping
containers and the samples from the field to the laboratory receiving the samples for
analysis. The procedures to be implemented are as follows:
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—  Properly identify and label each sample in the field with indelible, waterproof ink.

—  Complete the Chain-of-Custody Records in the field, indicating the sample
identification, the containers filled, the sampling date, the sampling time, the
sample collector’s name, and the sample preservation method, if applicable. This
information should also be noted on the field logs.

—  Repack the shipping containers with samples, Chain-of-Custody Records, and ice
packs, as appropriate. Each set of sample containers to be shipped together in a
single shipping container is assigned a Chain-of-Custody Record, which travels
with the shipping container.

—  Seal and ship containers to the appropriate laboratory. Common carriers or
intermediate individuals shall be identified on the Chain-of-Custody Record, and
copies of bills-of-lading will be retained.

—  Receive and check the shipping containers in the laboratory for broken seals or
damaged sample containers. If no problems are noted, the samples are logged into
the laboratory, and the Chain-of-Custody Record is completed. The person
relinquishing the samples to the facility or agency should request the
representative's signature acknowledging sample receipt. If the representative is
unavailable or refuses, this is noted in the “Received By” space.

— Include a copy of the Chain-of-Custody Records with the analytical data.

While filling out the Chain-of-Custody Record, it is important to write legibly. Errors
are to be corrected by first drawing a single line through the incorrect information and
then entering the correct information. All corrections are to be initialed and dated by the
person making the correction. This procedure applies to words or figures that are
inserted or added to a previously recorded statement.

Completed Chain-of-Custody Records will be placed in a plastic bag, sealed, and taped
to the inside cover of the shipping container. Ice will be added to the sample container
as appropriate. The shipping container will then be sealed, dated, and shipped to the
laboratory using an overnight delivery service or courier.

A separate sample receipt is prepared whenever samples are split with a government
agency. The receipt is marked to indicate with whom the samples are being split. The
person who is relinquishing the samples to the agency should request the agency
representative’s signature acknowledging sample receipt. If the representative is
unavailable or refuses, this is noted on the receipt and in the field notes.

If a Chain-of-Custody Record is lost in shipment, a written statement will be prepared

by the person who collected the samples listing the samples that were recorded on the
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lost form and describing when and how the samples were collected. The statement
should include information such as field notes regarding the sample. This statement is
submitted to the RMT project manager for further action, as necessary.

5.2  Laboratory Custody Procedures

Laboratory custody procedures for sample receiving and log-in; sample storage and numbering;
tracking during sample preparation and analysis; and storage of data are described in the
laboratory QA Manuals, provided in Appendix B of this QAPP. Examples of laboratory Chain-
of-Custody traffic reports along with instructions for completion are included in Appendix I of
this QAPP.

5.3  Final Evidence Files Custody Procedures

RMT is the custodian of the evidence files and maintains the contents of the evidence files,
including all relevant records, reports, logs, field notebooks, pictures, subcontractor reports, and
data reviews. The respondent and their contractor will comply with Section IX of the consent
order regarding record preservation.
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Section 6
Calibration Procedures and Frequency

This section describes the procedures for determining working concentration ranges for specific
analytes and for maintaining the accuracy of the instruments and measuring equipment that are
used for conducting field tests and laboratory analyses. These instruments and equipment
should be calibrated prior to each use or on a periodic basis.

6.1 Field Equipment Calibration

Instruments and equipment used to gather and generate or to measure environmental data will
be calibrated with sufficient frequency and in such a manner that the accuracy and
reproducibility of the results are consistent with the manufacturers” specifications.

Equipment to be used during the field sampling will be examined to confirm that it is in good
operating condition. This includes checking the manufacturer's operating manual and the
instructions for each instrument to ensure that maintenance requirements are being observed.
A spare pH electrode and a non-mercury thermometer will be sent to sampling locations where
pH and temperature measurements are required, including those locations where a specific
conductivity probe/thermometer is required. Personnel using methods of investigation that are
standard to the engineering and environmental science professions will carry out field
measurements and observations. Field activities will be documented on the field logs to
provide a record for subsequent evaluation of data precision, accuracy, and completeness. An
electronic water level indicator will be the primary method of measuring groundwater levels.
The meter has a coated steel cable with a sensor that activates a buzzer and/or light on the probe
when it comes in contact with water. The cable is marked with permanent 0.01-foot increments.

Field instruments include equipment capable of measuring turbidity, pH, temperature, specific
conductance, and organic vapors. The following field meters and equipment may be utilized:

m  Hydrolab Quanta multimeter, or equivalent (e.g., QED MP-20, YSI Series 6000), capable of
measuring turbidity, pH, temperature, specific conductance, reduction-oxidation (redox)
potential, and dissolved oxygen, and

®m  Mini Rae 2000 photo-ionization detector, or equivalent (e.g., Thermo Scientific OVM 580B)
equipped with an 11.7 eV lamp.

Operation and maintenance instructions and procedures for the field equipment will follow
manufacturers’ specifications. Field instrument calibration procedures will be performed daily.
Field readings will be documented utilizing the field forms included in Appendix G.
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Physically or chemically unstable analytes will be measured in the field. Field measurements
for turbidity, temperature, pH, and specific conductivity will be collected as required at each
sampling point using the appropriate field probe or meter during purging and sampling
procedures.

6.2  Laboratory Instrument Calibration

Calibration is required to demonstrate that instruments that are used to perform quantitative
chemical analysis are operating properly. Correct operation is important in meeting sensitivity
and in establishing detection limits. There are two types of calibration: (1) operational
calibration, which is performed prior to instrument usage (i.e., standard curves); or (2) periodic
calibration, which is performed at prescribed intervals.

6.2.1  Calibration Program

A formal calibration program will control instruments and equipment that measure a
quantity. Development and implementation of the calibration program will be the
responsibility of the contract laboratory. These programs are described in detail in the
laboratory quality assurance (QA) manuals and the laboratory standard operating
procedures (SOPs) found in Appendices B and C.

Calibration Procedures

Recognized procedures (USEPA, ASTM, and manufacturers” instructions) will
be used when available. Written calibration procedures will include the
reference materials to be used, the calibration technique, the acceptable
performance limits, the frequency, and the documentation.

Equipment Identification

Equipment that is subject to calibration will be labeled with a unique number.

Calibration Frequency

Frequency will be determined by manufacturers’ recommendations, agency
requirements, equipment type, instrument stability, method type, and prior
experience.

Calibration Reference Standards

Physical standards (weights, certified thermometers) will be traceable to
nationally recognized standards (e.g., National Institute of Standards and
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Technology [NIST]), which are at least four to ten times as accurate as the
equipment requirements. Chemical reference standards will be NIST Standard
Reference Materials (SRMs), standards provided by the USEPA, or vendor-
certified materials that are traceable to these standards.

Calibration Failure

Equipment that fails calibration will be removed from service or tagged to
indicate that it is out of calibration. The equipment will be repaired and
recalibrated before reuse.

Calibration Records

Calibration records will be maintained for each piece of equipment that
requires calibration. This information will include instrument name and
number, calibration frequency and acceptance limits, date of calibration,
calibration instructions, identity of person performing the calibration,
calibration data, and records of any failures or repairs. Records for each
instrument will be maintained in a separate folder. Group supervisors will
maintain a calendar listing the dates of calibration for instruments that require
periodic calibration in their laboratory.

For instruments that are calibrated on an operational basis, calibration
generally consists of determining instrument response against compounds of
known composition and concentration or the preparation of a standard
response curve of the same compound at different concentrations.

6.2.2  Operational Calibration

Operational calibration usually involves measuring a standard response or preparing a
standard calibration curve. Operational calibrations for the major pieces of equipment
are the responsibility of the contract laboratory.
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Section 7
Analytical Procedures

Groundwater, drinking water, surface water, storm water, and soil samples collected during
tield sampling activities at the TPC site, to be analyzed at a fixed laboratory, will be analyzed
by:

TriMatrix Laboratories
5560 Corporate Exchange Ct., S.E.
Grand Rapids, Michigan 49512
616-975-4500
616-942-7463 Fax

Active soil gas and indoor air samples collected during field sampling activities at the TPC site
will be analyzed by:

Pace Analytical Services (Minneapolis)
1700 Elm Street SE
Minneapolis, MN 55414
612-607-1700
912-607-6444 Fax

Passive soil gas samples collected during field sampling activities at the TPC site will be
analyzed by:

Beacon Environmental Services
323 Williams Street
Suite D
Bel Air, MD 21014
410-838-8780

If workplan objectives require a rapid-turn-around time, a mobile laboratory may be used as an
alternative to TriMatrix Laboratories for analysis of groundwater, surface water, storm water, or
soil samples collected during field sampling activities at the TPC site. The mobile laboratory
will be provided by:

Environmental Chemistry Consulting Services, Inc. (ECCS)
2525 Advance Road
Madison, WI 53718
608-221-8700
608-221-4889 Fax
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The quality assurance (QA) manuals for TriMatrix Laboratories, Pace Analytical Laboratories,
Beacon Environmental Services, and ECCS are included as Appendix B, and method specific
standard operating procedures (SOPs) for each laboratory are provided in Appendix C.

7.1  Field Analytical Procedures

To ensure that the analytical data gathered in the field are both valid and unbiased, field
samplers will be take the following steps:

m  Become familiar with how each piece of equipment is used;

Ensure that operating manuals will accompany each piece of equipment to the field;
m  Carry out preventive maintenance programs;

m  Take some spare components into the field in case of equipment failure or damage;
m  Calibrate instruments on a daily basis;

®  Document readings and calibrations; and

m  Perform daily quality control (QC) checks of field notes.

The accuracy, sensitivity, and precision of the field analytical techniques for measuring water
levels, temperature, specific conductivity, and pH are dependent upon the specifications for the
instruments used, as well as on the QC techniques employed during their use.

7.2 Laboratory Analytical Procedures

7.2.1 List of Target Compounds and Detection Limits

Laboratory analytical methods for individual constituents will be consistent with those
methods for which the laboratory is specifically approved. Analytical methods and
sample preservation requirements are summarized in Table 5. Laboratory analyses for
each sample utilize standard methods that are appropriate for the impacts expected.
Typically SW-846 methods will be used. Method 8260B will be used for VOCs in water
and soil samples. Method 8260C will be used for VOCs in passive soil gas samples.
USEPA Method TO-15 will be used for VOCs in active soil gas and indoor air samples,
and USEPA Method 524.2 will be used for drinking water samples. These analytical
methods are subject to change as new EPA approved methods become available.
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7.2.2 List of Associated Quality Control Samples

Table 6 summarizes the number and nature of QC sample requirements for the analysis
of specific analyte groups. QC samples are also discussed in Sections 4.13 and 8.2 of this
QAPP.
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Section 8
Internal Quality Control Checks

8.1  Field Quality Control

Quality control (QC) procedures for pH, specific conductance, and temperature measurements
are limited to checking the reproducibility of the measurement by obtaining multiple readings
of a single sample or standard and by calibrating the instrument. The instruments are
calibrated daily and checked periodically throughout the day in the calibration standards. If an
instrument reading is off by 10 percent of the calibration standard, it is recalibrated.
Instruments that fail to calibrate properly will be replaced.

The following quality control samples will be collected or prepared in the field for submittal to
the analytical laboratories:

m  Blind field duplicates
m  Field equipment blanks
m  Trip blanks.

Assessment of field sampling precision and bias will be made through the collection of field
duplicates, equipment blanks, and trip blanks in accordance with the applicable procedures
described in Section 4.13 of this QAPP. For soil gas samples, a tracer will also be used to help
assess field accuracy.

8.2  Laboratory Measurements

The analytical laboratories use two types of quality assurance to ensure the production of
analytical data of known and documented usable quality: program quality assurance and
analytical method quality control.

The outside laboratories have written quality assurance/quality control (QA/QC) program,
which provides rules and guidelines for ensuring the reliability and validity of the work
conducted at the laboratory. Compliance with the QA/QC program is coordinated and
monitored by the laboratory QA officer, who is independent of the operating departments.

Laboratory procedures are documented in writing, which are edited and controlled by the
laboratory QA officer. Internal quality control procedures for analytical services will be
conducted in accordance with standard operating procedures and the individual method
requirements in a manner consistent with the appropriate analytical methods. These
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specifications include the types of audits required (sample spikes, reference samples, controls,
blanks, the specific calibration check standards, and laboratory duplicate analysis), the
frequency of each audit, the compounds to be used for sample spikes, and the quality control
acceptance criteria for these audits.

As described in the applicable laboratory QA Manual, the following internal QC checks may be
conducted:

®m  Anidentification of all stages in the sampling and analytical process where the QC activity
will occur

m  Spikes
—  Matrix spikes
— Laboratory control spikes (low-level organics and other parameters)
—  Surrogates and internal standards
m  Standard reference materials
m  Blanks (field, trip, instrument, storage, and method)
m  Mass tuning for mass spectral analyses
m  Confirmation with second column for gas chromatographic (GC) analyses
m  Control charts
m  Calibration standards
m  Proficiency testing of analysts

m  Sample duplicates.

The laboratory will document, in the data package provided, that both initial and ongoing
instrument and analytical QC functions have been met. The laboratory will reanalyze any
samples analyzed in nonconformance with the QC criteria, if it is deemed necessary;, if sufficient
sample volume is available, and if holding times allow for reanalysis. The quality control
acceptance criteria and spike concentrations are specified in the analytical methods.

8.21  Laboratory Internal Quality Control Samples

The types of samples used as internal QC samples by the laboratories vary with each
method. Relevant laboratory standard operating procedures (SOPs) are provided in
Appendix C.
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8.2.2 Method Blank Analyses

A method blank is a volume of deionized water or a sample of purified soil that is
carried through the entire organic analytical procedure to verify that interference caused
by contaminants in the solvents, reagents, glassware, etc. are known and minimized. A
method blank will be analyzed with each group of samples. Ideally, a VOC method
blank will be below the MDL for the compounds of interest, except for common
laboratory solvents.

8.2.3 Duplicate Sample Analyses

Duplicate analyses will be used to calculate the precision (relative percent difference) of
an analysis.

8.24  Check Standard Analyses (Calibration Verification)

Because standards and calibration curves are subject to change, a midpoint standard or
check standard is frequently analyzed with each group of samples to verify the curve,
and in some cases, to serve as the entire calibration. This value will be recorded in the
instrument calibration log whenever it is performed.

8.25  Surrogate Standard Analyses

For GC/mass spectroscopy analysis, all samples and blanks will be fortified with
surrogate spiking compounds before purging or extraction to monitor sample
preparation and analysis. Recoveries will meet EPA acceptance criteria. At least one
method blank will meet EPA criteria, or the samples will be re-extracted, or a
nonconformance report will be filed.

8.2.6 Laboratory Matrix Spike and Matrix Duplicate Analyses

To evaluate the effect of the sample matrix upon analytical methodology, a separate
aliquot sample will be spiked with the analyte of interest and will be analyzed with the
sample. If the percent recovery falls outside established limits, the sample data will be
carefully evaluated to determine what remedial action is required.
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Section 9
Data Reduction, Validation and Reporting

9.1 Data reduction

All data generated through field activities, or by the laboratory operation shall be reduced and
validated prior to reporting. The laboratory shall not disseminate data until it has been
subjected to these procedures that are summarized in subsections below.

911 Field Data Reduction Procedures

Raw data from field measurements and sample collection activities will be appropriately
recorded in the field notes. If the data are to be used in the project reports, they will be
reduced for summarizing, and the method of reduction will be documented in the
report. With the exception of the temperature correction for specific conductance, if
necessary, and borehole volume calculations, no calculation will be involved in field
data reduction. Only direct-reading instrumentation will be employed in the field. The
RMT Technical Coordinator, or designee, will proofread all forms and notebooks to
determine if the field crew has made any transcription errors.

9.1.2 Laboratory Data Reduction Procedures

The designated analytical laboratories will perform in-house analytical data reduction
and review under the direction of the laboratory QA officer. Collectively the laboratory
project manager and the laboratory QA officer will be responsible for assessing data
quality and for advising of any data that were rated “preliminary” or “unacceptable” or
that had other notations that would caution the data user of possible unreliability. Data
reduction, validation, and reporting will be conducted as specified in the applicable
Laboratory QA Manual (Appendix B):

— Raw data produced by the analyst is turned over to the respective area supervisor.

—  The area supervisor reviews the data for attainment of QC criteria as outlined in
SW-846 or other applicable protocols.

—  Upon acceptance of the raw data by the area supervisor, a report is generated and
sent to the laboratory project manager.

—  The laboratory QA officer completes a thorough audit of reports at a frequency of 1
in 10.
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— The QA officer and area supervisors decide whether any sample re-analysis is
required.

—  Final reports are generated and signed by the laboratory project manager. The
laboratory package is presented in the same order in which the samples were
analyzed.

The QA Manual specifies the data reduction reporting procedures.

9.2 Data Validation

9.21 Procedures Used to Validate Field Data

Procedures to validate field data will primarily include checking for transcription errors
and reviewing field forms, on the part of field crewmembers. Review of field notes is
the responsibility of the Technical Coordinator or designee. The data reviewer will
review field notes and field Chain-of-Custody Records to determine if procedures have
been followed.

9.22  Procedures Used to Validate Laboratory Data

RMT will perform data validation as required by the data quality objectives. Typically
soil, groundwater, surface water, storm water, active soil gas and indoor air sample data
will be validated, whereas passive soil gas sample data and select rapid turn-around
field screening data will not typically be validated. The designated data validator(s) will
conduct a review of the spike, duplicate, and blank results provided by the laboratory as
well as verify that the sample holding times were met. Additional QC information set
forth in the following bullets will be reviewed to check for appropriate matrix
performance using the specified analytical methods.

The procedures used to evaluate data may include the following items:
—  Checking technical holding times for inorganic and organic analyses.

— Reviewing data for blanks, surrogate spikes, matrix spikes/matrix spike duplicates
(organics), laboratory duplicates (inorganic), and laboratory control samples.

— Reviewing internal standard areas and retention times (RT), as appropriate.
—  Determining field precision from blind field duplicate data.

—  Checking the completeness of the data package to determine if samples and
analyses required by the QAPP were processed, if the procedures specified in the
QAPP were implemented, and if deliverables specified in the QAPP are included.
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— Identifying any questionable data and data omissions and interacting with the
laboratory to correct data deficiencies. This is the responsibility of the data
reviewer.

— Deciding whether to repeat sample collection and analyses based on the extent of
the deficiencies and their importance in the overall context of the project. This is the
responsibility of the RMT project manager.

— Assessing the usability of results against the data quality objectives (DQOs). .

The data validation report will address the following items:

—  The usability of the data if QC results indicate that there are potential problems
with all or some of the data.

— Potential sample contamination as a result of blank contributions.
9.3 Data Reporting

9.3.1 Field Data Reporting

Field data reporting will consist of field notes documenting sample collection and the

sample Chain-of-Custody Records. Field instrument chemical analysis and associated
QA/QC data will be tabulated and summarized.

9.32 Laboratory Data Reporting

The analytical laboratory will retain full analytical and QC documentation. Such
retained documentation need not be hard (paper) copy, but may be in other storage
media (e.g., compact disk or network server).

The laboratory report will be appropriate to meet project data quality objectives. For
example, if data requires validation, the laboratory will provide the following
information with the analytical data package:

1. Cover sheets listing the samples included in the report and narrative comments
describing problems encountered in analysis.

2. Tabulated results of inorganic and organic compounds identified and quantified.

3. Analytical results for QC sample spikes (including matrix spike/matrix spike
duplicate [MS/MSD] samples), laboratory sample replicates, procedural/method
blanks, laboratory control samples, surrogate compound recoveries, and internal
standard areas and retention times. The laboratory will include percent recoveries,
relative percent difference (RPD) results, and the acceptable range of QC results on
the QC data summaries, where applicable.
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4. Analytical method numbers, sample preparation (e.g., extraction, digestion) dates,
sample analysis dates, and practical quantitation limits (PQLs) for the specified
analyses. Appropriate documentation to easily associate QC results with field
samples will be provided by the laboratory.

5. Actions regarding specific QC criteria exceedences.

RMT, Inc. | Tecumseh Products Company 9-4

I\WPAAM\PJT1\02751\10\R0275110001-001(QAPP).DOCX Final August 2010



QAPP
RCRA-05-2010-0012
Revision 0: August 2010
Section 10

Page 1 of 3

Section 10
Performance and System Audits

Performance audits consist of the observation of project activities in progress, for their
compliance with the established quality control (QC) procedures and requirements. System
audits consist of a review of the QC system to ensure that a comprehensive set of QC methods,
procedures, review, and sign-off approvals are established or in place.

System audits will be performed on a periodic basis throughout the duration of the project.
Audits of non-laboratory activities will be performed at project milestones (e.g., completion of
draft reports) and at any point deemed necessary by the RMT Quality Assurance (QA) Manager
or the RMT Project Manager. The audits will include reviews of the QC procedures,
implementation of those procedures, documentation, and implementation of corrective actions.

Performance and systems audits are conducted as part of the USEPA or other regulatory
programs. External laboratory and field audits are the responsibility of the regulatory QA
Manager.

10.1 Field Performance and System Audits

10.1.1 Internal Field Audits

Designated field staff will conduct periodic field audits. The audits will consist of a
review of the following procedures:

—  Field documentation procedures;

—  Performance of field measurements of pH, specific conductivity, temperature, and
water level measurements;

—  Calibration and maintenance procedures for field instruments;

—  The determination of the accuracy of field measurements through pre-measurement
calibrations and post-measurement modifications;

—  Purging, sampling, filtering, preservation, and Chain-of-Custody methods; and

—  Sampling equipment cleaning procedures.

RMT's Field Coordinator or Technical Coordinator will oversee field audits. These
audits will verify that established procedures are followed.
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Designated RMT field staff will review field notes on a daily basis for completeness and
clarity. Any deficiencies will be corrected or addressed prior to the next day’s sampling

events.

10.1.2 External Field Audits

The USEPA Project Manager may conduct external field audits at any time during the
tield operations. These audits may or may not be announced and are at the discretion of
USEPA. External field audits will be conducted according to the field activity
information presented in the QAPP. The external field audit process can include (but
not be limited to): sampling equipment decontamination procedures, sample bottle
preparation procedures, sampling procedures, examination of field sampling and safety
plans, sample vessel cleanliness and QA procedures, procedures for verification of field
duplicates, sample preservation and preparation for shipment, as well as field screening
practices.

10.2 Laboratory Performance and System Audits

10.2.1  Internal Laboratory Audits

Audit procedures are specified in the laboratory’s QA Manual. The audits consist of
random data reviews, continuous trend analysis of laboratory QA data, and periodic
analysis of performance evaluation samples. System audits are performed to verify the
continuity of personnel, instrumentation, and quality control requirements contained in
the QA Manual.

10.2.2  External Laboratory Audits

An external audit will be conducted as required, by appropriate QA staff of the Waste,
Pesticides and Toxics Division, USEPA Region 5. An external audit may be conducted
prior to the initiation of the sampling and analysis activities. These audits may or may
not be announced and are at the discretion of the USEPA. External audits may include
any or all of: review of laboratory analytical procedures, laboratory site visits, and/or
submission of performance evaluation samples to the laboratory for analysis. Failure of
any or all audit procedures chosen can lead to laboratory disqualification and the
requirement that another suitable laboratory be chosen. An external on-site review can
consist of: sample receipt procedures, custody and sample security and log in
procedures, sample through-put tracking procedures, review of instrument calibration
records, instrument logs and statistics (number and type), review of QA procedures, log
books, sample prep procedures, sample analytical SOP review, instrument reviews,
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personnel interviews, review of deadlines, and glassware prep. It is common practice
when conducting an external laboratory audit to review one or more data packages from
sample lots recently analyzed by the laboratory. This review will most likely include
but not be limited to:

—  Comparison of resulting data to the SOP or method, including coding for
deviations.

—  Verification of initial and continuing calibrations within control limits.
—  Verification of surrogate recoveries and instrument timing results where applicable.

— Review of extended quantitation reports for comparisons of library spectra to
instrument spectra, where applicable.

—  Recoveries on control standard runs.
— Review of run logs with run times, ensuring proper order of runs.
—  Review of spike recoveries/QC sample data.

—  Review of suspected manually integrated gas chromatography (GC) data and its
cause (where applicable).

— Review of GC peak resolution for isolated compounds as compared to reference
spectra (where applicable).

— Assurance that samples are run within holding times.

Ideally, the data will be reviewed while on the premises, so that any data called into question
can be discussed with the staff.
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Section 11
Preventive Maintenance Procedures

11.1 Field Instrument Preventative Maintenance

Field preventive maintenance will include a cursory check of instrument operation without
disassembly of test equipment. If any one of these preliminary checks is negative, the
instrument may not be functioning properly and the backup meter will be procured and used.
Critical spare parts, such as pH probes, tapes, and batteries, will be kept on-site to reduce

downtime.

11.2 Laboratory Instrument Preventative Maintenance

As part of their quality assurance/quality control (QA/QC) Program, the laboratory conducts a
routine preventive maintenance program to minimize the occurrence of instrument failure and
other system malfunctions. All laboratory instruments are maintained in accordance with
manufacturers’ specifications. Major instrumentation is maintained under a maintenance

agreement.

For the test instruments, the preventive maintenance procedures that are listed in the laboratory
manual will be followed. All maintenance activities must be documented in logbooks to

provide a history of maintenance records.
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Section 12
Specific Routine Procedures to Assess Data
Precision, Accuracy, and Completeness

The procedures used to assess data precision and accuracy will include a review of the
laboratory's quality control (QC) data, and the results of the field blanks and the duplicates
using the procedures outlined in USEPA guidance documents. The completeness of the
sampling plan will be assessed against the data quality objectives of the QAPP after the
analytical results have been received. Laboratory results will be assessed for compliance with
required precision, accuracy, completeness, and sensitivity criteria as described below. In
addition, the data will be reviewed for indications of interferences to results caused by sample
matrices, cross contamination during sampling, cross contamination in the laboratory, and
sample preservation and storage anomalies (i.e., samples holding time or analytical instrument
problems).

12.1 Accuracy Assessment

The accuracy of the laboratory results will be assessed for compliance with the established QC
criteria that are described in this QAPP using the analytical results of method blanks,
reagent/preparation blanks, matrix spike/matrix spike duplicate samples, field blanks, and
bottle blanks. At a minimum one sample spike should be included in every set of 20 samples
tested on each instrument, for each batch of soil of water samples to be analyzed. The percent
recovery (%R) of matrix spike samples will be calculated using the following equation.

%R = A-B x100%,
C

where

A = the analyte concentration determined experimentally from the spiked
sample,

B = the background level determined by a separate analysis of the unspiked
sample,

C= the amount of the spike added.
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12.2  Precision Assessment

The precision of the laboratory analysis will be assessed by comparing the analytical results
between matrix spike/matrix spike duplicate (MS/MSD) and/or laboratory duplicate analyses.

The relative percent difference (%RPD) will be calculated for each pair of duplicate analysis
using the following equation:

%RPD = S-D  x100%,
(S +D)/2

where

S = first sample value (original or MS value),
D = second sample value (duplicate or MSD value).

12.3 Completeness Assessment

The data completeness of laboratory analysis results will be assessed for compliance with the
amount of data required for decision-making. The completeness is calculated using the
equation below:

Completeness =  Valid Data Obtained  x 100%
Total Data Planned

12.4  Sensitivity Assessment

The achievement of method detection limits depends on instrument sensitivity and matrix
effects. Therefore, it is important to monitor the instrument sensitivity to ensure data quality
through constant instrument performance. The instrument sensitivity will be monitored
through the analysis of method blanks, calibration check samples, and laboratory control
samples, efc., in accordance with SW-846 methodology.

125 Assessment of Data

The field and laboratory data collected during this investigation will be used to evaluate the
nature and extent of contamination at the site. The QC results associated with each analytical
parameter for each matrix will be compared to the objectives described in Section 8 of this
QAPP. Only data generated in association with QC results meeting these objectives will be
considered useable for decision-making purposes. In addition, the data obtained will be both
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qualitatively and quantitatively assessed on a project wide, matrix-specific, parameter-specific

and unit-specific basis. The RMT QA Manager or designee will perform this assessment, and

the results will be presented and discussed in detail in the final investigation report. Factors to

be considered in this assessment of field and laboratory data will include, but not necessarily be

limited to, the following:

Were all samples obtained using the methodologies and SOPs proposed in the QAPP?
Were all proposed analyses performed according to the SOPs provided in the QAPP?
Were samples obtained from all proposed sampling locations and depths?

Do any analytical results exhibit elevated detection limits due to matrix interferences or
contaminants present at high concentrations?

Were any analytes not expected to be present at the facility, or a given unit, identified as
either target parameters or Tentatively Identified Compounds (TICs)?

Were all field and laboratory data validated according to the validation protocols, including
project-specific QC objectives, proposed in the QAPP?

Which data sets were found to be unusable (qualified as “R”) based on the data validation
results?

Which data sets were found to be usable for limited purposes (qualified as “]”) based on the
data validation results?

What affect do qualifiers applied as a result of data validation have on the ability to
implement the project decision rules?

Has sufficient data of appropriate quality been generated to support presumptive corrective
measures (CM), risk assessment, or other project activities?

If applicable, were risk assessments conducted properly?

Can valid conclusions be drawn for all matrices at each unit and/or area under
investigation?

Were all issues requiring corrective action, as presented in the quarterly progress reports to

management fully resolved?
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Section 13
Corrective Action

Corrective actions may be required for two classes of problems: analytical and equipment
problems and noncompliance problems.

Analytical and equipment problems may occur during sampling and sample handling, sample
preparation, laboratory instrument analysis, and data review. If the problem is analytical in
nature, and directly impacts project data quality, information on these problems will be
promptly communicated, and implementation of corrective action will be confirmed in writing
through the same channels.

For noncompliance problems, a formal corrective action program will be developed and
implemented at the time the problem is identified. The person who identifies the problem is
responsible for notifying the appropriate field or laboratory personnel or the RMT Project
Manager.

Any nonconformance with the established quality control (QC) procedures in the QAPP will be
identified and corrected in accordance with the QAPP.

Corrective actions will be implemented and documented in the field notes. No staff member
will initiate corrective action without prior communication of findings through the proper
channels. If corrective actions are insufficient, work may be stopped by a stop work order by
the RMT Project Manager.

13.1 Field Corrective Action

Technical staff and project personnel will be responsible for reporting suspected technical or QC
nonconformances or suspected deficiencies of any activity or issued document by reporting the
situation to the Technical Coordinator or designee. The Technical Coordinator, or designee,
will be responsible for assessing the suspected problems in consultation with RMT Project
Manager and/or the RMT QA Manager. The Technical Coordinator is also responsible for
making a decision based on the potential for the situation to impact the quality of the data. If it
is determined that the situation warrants a reportable nonconformance requiring corrective
action, then a nonconformance report will be initiated by the Project Manager.

The Project Manager, or designee, will be responsible for ensuring that corrective action for
nonconformances are initiated by the following:
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Evaluating all reported nonconformances;

Controlling additional work on nonconforming items;

Determining disposition or action to be taken;

Maintaining a log of nonconformances;

Reviewing nonconformance reports and corrective actions taken; and

Ensuring that nonconformance reports are included in the final facility documentation in
project files.

If appropriate, the Technical Coordinator will ensure that no additional work that is dependent

on the nonconforming activity is performed until the corrective actions are completed.

Corrective action for field measurements may include the following;:

Repeating the measurement to check the error;

Checking for all proper adjustments for ambient conditions such as temperature;
Checking the batteries;

Checking the calibration;

Replacing the instrument or measurement devices; and/or

Stopping work (if necessary).

13.2 Laboratory Corrective Action

Corrective actions are required whenever an out-of-control event or potential out-of-control

event is noted. Investigative actions taken are somewhat dependent on the analysis and on the

event.

Laboratory personnel are alerted that corrective actions may be necessary if any of the following

occurs:

m  QC data are outside the warning or acceptable windows for precision and accuracy.

m  Blanks contain target analytes above acceptable levels.

m  Undesirable trends are detected in spike recoveries or in the relative percent difference
(RPD) between duplicates.

®  Unusual changes are noted in detection limits.

m  Deficiencies are detected by the QA Department during internal or external audits or from
the results of performance evaluation samples.

m  Inquiries concerning data quality are received.
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Corrective action procedures are often handled at the bench level by the analyst who reviews
the preparation or extraction procedure for possible errors and checks the instrument
calibration, the spike and calibration mixes, the instrument sensitivity, and so on. If the
problem persists or cannot be identified, the matter is referred to the laboratory supervisor,
manager, and/or QA Department for further investigation. Once resolved, full documentation
of the corrective action procedure is filed with the QA Department.

13.3 Corrective Action During Data Validation and Data Assessment

The facility may identify the need for corrective action during either the data validation or data
assessment. Potential types of corrective action may include resampling by the field team or
reinjection/reanalysis of samples by the laboratory. These actions are dependent upon the
ability to mobilize the field team, whether the data to be collected is necessary to meet the
required QA objectives (e.g., the holding time for samples is not exceeded), etc. If the data
reviewer or QA Manager identifies a corrective action situation, the RMT Project Manager is
responsible for approving the implementation of corrective action, including resampling.
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Section 14
Quality Assurance Reporting

Reports, technical memorandums, and other deliverables which present new data will include,
in a separate section, a discussion of data quality. This section will include relevant data quality
information collected during the collection of any new data presented. This quality assurance
(QA) reporting will be the responsibility of the RMT Project Manager and will include the QA
manager or designee’s report on the accuracy, precision, and completeness of the data, as well
as the results of the performance and system audits, and any corrective action needed or taken
during the project.

14.1 Contents of Project Quality Assurance Report Sections

The QA report section will contain on a routine basis, results of field and laboratory audits,
information generated during data collection reflecting on the achievement of specific DQOs,
and a summary of corrective action that was implemented, and its immediate results on the
project. Whenever necessary, updates on training provided, changes in key personnel,
anticipated problems in the field or laboratory for the coming work that could bear on data
quality along with proposed solutions, will be reported. Detailed references to QAPP
modifications will also be highlighted. All QA report sections will be prepared in written, final
format by the RMT project manager or his designee. To the extent possible, assessment of the
project should also be performed on the basis of available QC data and overall results in
relation to originally targeted objectives. In the event of an emergency, or in case it is essential
to implement corrective action immediately, QA reports can be made by telephone to the
appropriate individuals, as identified in the Project Organization and Corrective Action sections
of this QAPP. However, these events, and their resolution will be addressed thoroughly in the
appropriate QA report section.

14.2  Frequency of Quality Assurance Reporting

A QA Report Section will be prepared for each portion of the work conducted under a separate
workplan. Reports, technical memorandums, and other deliverables which present new data
will be submitted to USEPA in a timely manner, typically as part of the next quarterly progress
report submitted in accordance with the consent order. If work related to a single workplan
continues over several months, quarterly progress reports may include a discussion of ongoing
QA activities. At a minimum each quarterly progress report will summarize any problems
(including QA problems) encountered during the reporting period and any actions taken to
rectify the identified problems.
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14.3 Individuals Receiving / Reviewing Quality Assurance Report Sections

The following individuals will routinely receive copies of the quarterly progress reports and
other deliverables which include QA sections.

m  Graham Crockford - RMT Project Manager

m  Michelle Mullin — USEPA Region 5 Project Manager

m  Jason Smith — TPC Corporate Environmental Director

m  Lynn Dennison - TPC Counsel

m  Douglas McClure — Conlin, McKenney & Philbrick, PC (TPC outside counsel)
m  Stacy Metz - RMT Technical Coordinator

m  Thomas Stolzenburg — RMT QA Manager
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Table 1
Summary of Sceening Levels and Laboratory Detection Limits for Project Target Compounds in Soils
Former Tecumseh Products Company Site
Tecumseh, Michigan

. . DAborator Repartos ) Soil Screening Levels"
Analyte CAS Number Units Analytical Method Limit®? Laboratory MDL"? Drinking Water Groundwater Surface Residential Industrial
Protection Water Interface Direct Contact Direct Contact
Acetone 67-64-1 ug/kg 5035/8260B 1000 94 15,000 34,000 2.30E+07 7.30E+07
Acrylonitrile 107-13-1 ug/kg 5035/8260B 100 22 100 100 16,000 74,000
Benzene 71-43-2 ug/kg 5035/8260B 50 8.8 100 4,000 1.80E+05 4.00E+05
Bromobenzene 108-86-1 pg/kg 5035/8260B 100 9.6 550 NA 5.40E+05 7.60E+05
Bromochloromethane 74-97-5 ug/kg 5035/8260B 100 6.6 NC NC NC NC
Bromodichloromethane 75-27-4 ug/kg 5035/8260B 100 6.6 1,600 NC 1.10E+05 4.90E+05
Bromoform® 75-25-2 ug/kg 5035/8260B 100 7.2 1,600 NC 8.20E+05 8.70E+05
Bromomethane® 74-83-9 ug/kg 5035/8260B 200 8.9 200 700 3.20E+05 1.00E+06
2-Butanone (MEK) 78-93-3 ug/kg 5035/8260B 750 28 2.60E+05 44,000 2.70E+07 2.70E+07
n-Butylbenzene 104-51-8 ug/kg 5035/8260B 50 9.1 1,600 NC 2.50E+06 8.00E+06
sec-Butylbenzene 135-98-8 ug/kg 5035/8260B 50 8.8 1,600 NC 2.50E+06 8.00E+06
tert-Butylbenzene 98-06-6 ug/kg 5035/8260B 50 7.7 1,600 NC 2.50E+06 8.00E+06
Carbon Disulfide 75-15-0 ug/kg 5035/8260B 250 11 16,000 NC 2.80E+05 2.80E+05
Carbon Tetrachloride 56-23-5 ug/kg 5035/8260B 50 6.5 100 900 96,000 3.90E+05
Chlorobenzene 108-90-7 ug/kg 5035/8260B 50 9.4 2,000 940 2.60E+05 2.60E+05
Chloroethane 75-00-3 ug/kg 5035/8260B 250 8.4 8,600 NC 9.50E+05 9.50E+05
Chloroform® 67-66-3 ug/kg 5035/8260B 50 8.4 1,600 3,400 1.20E+06 1.50E+06
Chloromethane 74-87-3 ug/kg 5035/8260B 250 22 5,200 NC 1.10E+06 1.10E+06
Dibromochloromethane (Ethylene Dibromide)® 124-48-1 ug/kg 5035/8260B 100 6.9 1,600 NC 1.10E+05 5.00E+05
1,2-Dibromo-3-chloropropane'® 96-12-8 ug/kg 5035/8260B 50 30 10 NC 1,200 1,200
1,2-Dibromoethane® 106-93-4 ug/kg 5035/8260B 50 11 20 20 92 430
Dibromomethane 74-95-3 ug/kg 5035/8260B 250 11 1,600 NC 2.00E+06 2.00E+06
1,2-Dichlorobenzene 95-50-1 ug/kg 5035/8260B 100 6.2 14,000 360 2.10E+05 2.10E+05
1,3-Dichlorobenzene 541-73-1 ug/kg 5035/8260B 100 6.3 170 1,100 1.70E+05 1.70E+05
1,4-Dichlorobenzene 106-46-7 ug/kg 5035/8260B 100 6.0 1,700 290 4.00E+05 1.90E+06
trans-1,4-Dichloro-2-butene 110-57-6 ug/kg 5035/8260B 50 9.4 NC NC NC NC
Dichlorodifluoromethane 75-71-8 ug/kg 5035/8260B 250 22 95,000 NC 1.00E+06 1.00E+06
1,1-Dichloroethane 75-34-3 ug/kg 5035/8260B 50 6.6 18,000 15,000 8.90E+05 8.90E+05
1,2-Dichloroethane 107-06-2 ug/kg 5035/8260B 50 6.3 100 7,200 91,000 4.20E+05
1,1-Dichloroethene 75-35-4 ug/kg 5035/8260B 50 7.1 140 1,300 2.00E+05 5.70E+05
cis-1,2-Dichloroethene 156-59-2 ug/kg 5035/8260B 50 12 1,400 12,000 6.40E+05 6.40E+05
trans-1,2-Dichloroethene 156-60-5 ug/kg 5035/8260B 50 10 2,000 30,000 1.40E+06 1.40E+06
Notes:
1. Reporting limits and method detection limits (MDLs) presented in this table are from Trimatrix Laboratories. The reporting limits and MDLs for ECCS, the designated mobile laboratory, are similar.
2. The actual reporting limit is calculated in dry weight as per SW-846 methods, the reporting limits will be slightly higher depending on the percent moisture in the sample.
3. MDLs listed are current as of July 2010. MDLs are updated annually in accordance with the Laboratory Quality Assurance Manual and are subject to change.
4. Drinking Water Protection Criteria, Groundwater Surface Water Interface Protection Criteria, Residential Direct Contact Criteria, and Industrial Direct Contact Criteria are taken from MDEQ RRD Op Memo 1 Part 201 Generic Cleanup Criteria/Part 213 Risk Based Cleanup Levels, January 23, 2006.
5. Concentrations of trihalomethanes (bromodichlormethane, bromoform, chloroform, and dibromochloromethane) shall be added together prior to comparison to the applicable soil screening level (1,600 ug/kg).
6. One or more screening levels are below the laboratory reporting limit. 1,2-dibromo-3-chloropropane and 1,2-dibromoethane are not constituents of concern at the site; therefore the screening level will default to the reporting limit.

ug/kg = micrograms per kilogram

NC =no criteria or screening level
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Table 1
Summary of Sceening Levels and Laboratory Detection Limits for Project Target Compounds in Soils
Former Tecumseh Products Company Site
Tecumseh, Michigan

. . DAborator Repartos ) Soil Screening Levels"
Analyte CAS Number Units Analytical Method Limit®? Laboratory MDL"? Drinking Water Groundwater Surface Residential Industrial
Protection Water Interface Direct Contact Direct Contact
1,2-Dichloropropane 78-87-5 ug/kg 5035/8260B 50 7.3 100 5,800 1.40E+05 5.50E+05
cis-1,3-Dichloropropene 10061-01-5 ug/kg 5035/8260B 50 13 170 NC 10,000 2.40E+05
trans-1,3-Dichloropropene 10061-02-6 ug/kg 5035/8260B 50 12 170 NC 10,000 2.40E+05
Ethylbenzene 100-41-4 ug/kg 5035/8260B 50 7.2 1,500 360 1.40E+05 1.40E+05
Ethyl Ether (Diethyl Ether) 60-29-7 ug/kg 5035/8260B 200 9.2 200 NC 7.40E+06 7.40E+06
2-Hexanone 591-78-6 ug/kg 5035/8260B 2500 15 20,000 NC 2.50E+06 2.50E+06
Iodomethane 74-88-4 ug/kg 5035/8260B 100 17 NC NC NC NC
Isopropylbenzene 98-82-8 ug/kg 5035/8260B 250 7.6 91,000 NC 3.90E+05 3.90E+05
4-Isopropyltoluene 99-87-6 ug/kg 5035/8260B 100 14 NC NC NC NC
4-Methyl-2-pentanone (MIBK) 108-10-1 ug/kg 5035/8260B 2500 14 36,000 NC 2.70E+06 2.70E+06
Methyl tert-Butyl Ether 1634-04-4 ug/kg 5035/8260B 250 14 800 15,000 1.50E+06 5.90E+06
Methylene Chloride 75-09-2 ug/kg 5035/8260B 100 13 100 19,000 1.30E+06 2.30E+06
2-Methylnaphthalene 91-57-6 ug/kg 5035/8260B 330 12 57,000 NC 8.10E+06 2.60E+07
Naphthalene 91-20-3 ug/kg 5035/8260B 330 18 35,000 870 1.60E+07 5.20E+07
n-Propylbenzene 103-65-1 ug/kg 5035/8260B 100 7.5 1,600 NC 2.50E+06 8.00E+06
Styrene 100-42-5 ug/kg 5035/8260B 50 5.6 2,700 2,200 4.00E+05 5.20E+05
1,1,1,2-Tetrachloroethane 630-20-6 ug/kg 5035/8260B 100 79 1,500 NC 4.40E+05 4.40E+05
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 5035/8260B 50 18 170 1,600 53,000 2.40E+05
Tetrachloroethene 127-18-4 ug/kg 5035/8260B 50 7.8 100 900 88,000 88,000
Tetrahydrofuran 109-99-9 ug/kg 5035/8260B 1000 32 1,900 2.20E+05 2.90E+06 9.50E+06
Toluene 108-88-3 ug/kg 5035/8260B 100 79 16,000 2,800 2.50E+05 2.50E+05
1,2,3-Trichlorobenzene 87-61-6 ug/kg 5035/8260B 330 9.1 NC NC NC NC
1,2,4-Trichlorobenzene 120-82-1 ug/kg 5035/8260B 330 8.1 4,200 1,800 9.90E+05 1.10E+06
1,1,1-Trichloroethane 71-55-6 ug/kg 5035/8260B 50 9.7 4,000 4,000 4.60E+05 4.60E+05
1,1,2-Trichloroethane 79-00-5 ug/kg 5035/8260B 50 9.2 100 6,600 1.80E+05 8.40E+05
Trichloroethene 79-01-6 ug/kg 5035/8260B 50 15 100 4,000 5.00E+05 5.00E+05
Trichlorofluoromethane 75-69-4 ug/kg 5035/8260B 100 9.9 52,000 NC 5.60E+05 5.60E+05
1,2,3-Trichloropropane 96-18-4 ug/kg 5035/8260B 100 14 840 NC 8.30E+05 8.30E+05
1,2,4-Trimethylbenzene 95-63-6 ug/kg 5035/8260B 100 8.3 2,100 570 1.10E+05 1.10E+05
1,3,5-Trimethylbenzene 108-67-8 ug/kg 5035/8260B 100 9.1 1,800 1,100 94,000 94,000
Vinyl Chloride 75-01-4 ug/kg 5035/8260B 40 9.2 40 300 3,800 34,000
Xylenes 136777-61-2, 95-47-6 ug/kg 5035/8260B 150 21 5,600 700 1.50E+05 1.50E+05
Notes:
1. Reporting limits and method detection limits (MDLs) presented in this table are from Trimatrix Laboratories. The reporting limits and MDLs for ECCS, the designated mobile laboratory, are similar.
2. The actual reporting limit is calculated in dry weight as per SW-846 methods, the reporting limits will be slightly higher depending on the percent moisture in the sample.
3. MDLs listed are current as of July 2010. MDLs are updated annually in accordance with the Laboratory Quality Assurance Manual and are subject to change.
4. Drinking Water Protection Criteria, Groundwater Surface Water Interface Protection Criteria, Residential Direct Contact Criteria, and Industrial Direct Contact Criteria are taken from MDEQ RRD Op Memo 1 Part 201 Generic Cleanup Criteria/Part 213 Risk Based Cleanup Levels, January 23, 2006.
5. Concentrations of trihalomethanes (bromodichlormethane, bromoform, chloroform, and dibromochloromethane) shall be added together prior to comparison to the applicable soil screening level (1,600 ug/kg).
6. One or more screening levels are below the laboratory reporting limit. 1,2-dibromo-3-chloropropane and 1,2-dibromoethane are not constituents of concern at the site; therefore the screening level will default to the reporting limit.

ug/kg = micrograms per kilogram

NC = no criteria or screening level
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Table 2

Summary of Screening Levels and Laboratory Detection Limits for Project Target Compounds in Groundwater

Former Tecumseh Products Company Site

Tecumseh, Michigan

. Groundwater Screening Levels
. . Laboratory Reporting s
Analyte CAS Number Units Analytical Method . .12 Laboratory MDL"™ . . . .
Limit™ L @ Groundwater Surface Residential Vapor Non-Residential Vapor
Drinking Water @ . ® . ®
Water Interface Intrusion Intrusion
Acetone 67-64-1 ug/L 82608 20 2.1 730 1,700 NC NC
Acrylonitrile 107-13-1 pg/L 8260B 2.0 0.25 2.6 4.9 NC NC
Benzene 71-43-2 ug/L 8260B 1.0 0.18 5.0 200 NC NC
Bromobenzene 108-86-1 ug/L 8260B 1.0 0.19 18 NC NC NC
Bromochloromethane 74-97-5 ug/L 8260B 1.0 0.18 NC NC NC NC
Bromodichloromethane® 75-27-4 ug/L 8260B 1.0 0.13 80 NC NC NC
Bromoform® 75-25-2 ug/L 82608 1.0 0.15 80 NC NC NC
Bromomethane 74-83-9 pg/L 8260B 5.0 0.18 10 35 NC NC
2-Butanone (MEK) 78-93-3 ug/L 8260B 5.0 0.55 13,000 2,200 4.60E+06 6.40E+06
n-Butylbenzene 104-51-8 pg/L 8260B 1.0 0.18 80 NC NC NC
sec-Butylbenzene 135-98-8 ug/L 82608 1.0 0.18 80 NC NC NC
tert-Butylbenzene 98-06-6 pg/L 8260B 1.0 0.15 80 NC NC NC
Carbon Disulfide 75-15-0 ug/L 8260B 1.0 0.18 800 NC NC NC
Carbon Tetrachloride 56-23-5 pg/L 8260B 1.0 0.13 5.0 45 NC NC
Chlorobenzene 108-90-7 ug/L 82608 1.0 0.19 100 47 NC NC
Chloroethane 75-00-3 pg/L 8260B 5.0 0.15 430 NC NC NC
Chloroform® 67-66-3 ug/L 8260B 1.0 0.17 80 170 NC NC
Chloromethane 74-87-3 pg/L 8260B 5.0 0.16 260 NC NC NC
Dibromochloromethane (Ethylene Dibromide)(6) 124-48-1 ug/L 8260B 1.0 0.14 80 NC NC NC
1,2-Dibromo-3-chloropropane” 96-12-8 ug/L 8260B 5.0 0.40 0.20 NC NC NC
1,2-Dibromoethane” 106-93-4 ug/L 8260B 1.0 0.22 0.05 0.2 NC NC
Dibromomethane 74-95-3 pg/L 8260B 1.0 0.23 80 NC NC NC
1,2-Dichlorobenzene 95-50-1 ug/L 8260B 1.0 0.12 600 16 NC NC
1,3-Dichlorobenzene 541-73-1 pg/L 8260B 1.0 0.13 6.6 38 NC NC
1,4-Dichlorobenzene 106-46-7 ug/L 8260B 1.0 0.12 75 13 NC NC
trans-1,4-Dichloro-2-butene 110-57-6 pg/L 8260B 1.0 0.21 NC NC NC NC
Dichlorodifluoromethane 75-71-8 ug/L 8260B 5.0 0.21 1,700 NC NC NC
1,1-Dichloroethane 75-34-3 pg/L 8260B 1.0 0.13 880 740 130 440
1,2-Dichloroethane 107-06-2 ug/L 8260B 1.0 0.13 5.0 360 NC NC
1,1-Dichloroethene 75-35-4 pg/L 8260B 1.0 0.13 7.0 65 390 550
cis-1,2-Dichloroethene 156-59-2 ug/L 82608 1.0 0.23 70 620 440 610
trans-1,2-Dichloroethene 156-60-5 pg/L 8260B 1.0 0.20 100 1,500 330 460

Notes:

1. Reporting limits and method detection limits (MDLs) presented in this table are from Trimatrix Laboratories. The reporting limits and MDLs for ECCS, the designated mobile laboratory, are similar.

[S20 NS I S ]

(SGC), and Groundwater Screening Levels (GWy;SLs) for Vapor Intrusion," using both residential and non-residential exposure scenarios and the most recent chemical specific toxicity values accepted and/or published by the United States Environmental Protection Agency (USEPA). These GWSLs
were approved by the USEPA in a letter dated August 24, 2010.

. These are standard reporting limits for water, matrix interference if found in the sample, may result in elevated reporting limits.

. MDLs listed are current as of July 2010. MDLs are updated annually in accordance with the Laboratory Quality Assurance Manual and are subject to change.

. Drinking Water and Groundwater Surface Water Interface Screening Levels are taken from MDEQ RRD Op Memo 1 Part 201 Generic Cleanup Criteria/Part 213 Risk Based Cleanup Levels, January 23, 2006.

6. Concentrations of trihalomethanes (bromodichlormethane, bromoform, chloroform, and dibromochloromethane) shall be added together prior to comparison to the applicable human health preliminary remediation goal (80 ug/L).

7. One or more screening levels are below the laboratory reporting limit. 1,2-dibromo-3-chloropropane and 1,2-dibromoethane are not constituents of concern at the site; therefore the screening level will default to the reporting limit.

ug/L = micrograms per liter

NC =no criteria or screening level
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Table 2
Summary of Screening Levels and Laboratory Detection Limits for Project Target Compounds in Groundwater
Former Tecumseh Products Company Site
Tecumseh, Michigan

. Groundwater Screening Levels
i . Laboratory Reporting s
Analyte CAS Number Units Analytical Method . .12 Laboratory MDL"™ . . . .
Limit™ L @ Groundwater Surface Residential Vapor Non-Residential Vapor
Drinking Water @ . 6 . 6
Water Interface Intrusion Intrusion
1,2-Dichloropropane 78-87-5 ug/L 8260B 1.0 0.15 5.0 290 NC NC
cis-1,3-Dichloropropene 10061-01-5 pg/L 8260B 1.0 0.25 8.5 NC NC NC
trans-1,3-Dichloropropene 10061-02-6 ug/L 8260B 1.0 0.23 8.5 NC NC NC
Ethylbenzene 100-41-4 pg/L 8260B 1.0 0.14 700 18 NC NC
Ethyl Ether (Diethyl Ether) 60-29-7 ug/L 8260B 5.0 0.18 3,700 NC NC NC
2-Hexanone 591-78-6 pg/L 8260B 5.0 0.29 1,000 NC NC NC
Iodomethane 74-88-4 ug/L 8260B 1.0 0.21 NC NC NC NC
Isopropylbenzene 98-82-8 pg/L 8260B 1.0 0.15 800 NC NC NC
4-Isopropyltoluene 99-87-6 ug/L 8260B 5.0 0.29 NC NC NC NC
4-Methyl-2-pentanone (MIBK) 108-10-1 pg/L 8260B 5.0 0.28 1,800 NC NC NC
Methyl tert-Butyl Ether 1634-04-4 ug/L 8260B 5.0 0.28 240 730 NC NC
Methylene Chloride 75-09-2 pg/L 8260B 5.0 0.26 5.0 940 NC NC
2-Methylnaphthalene 91-57-6 ug/L 8260B 5.0 0.23 260 NC NC NC
Naphthalene 91-20-3 pg/L 8260B 5.0 0.37 520 13 NC NC
n-Propylbenzene 103-65-1 ug/L 8260B 1.0 0.15 80 NC NC NC
Styrene 100-42-5 pg/L 82608 1.0 0.11 100 80 NC NC
1,1,1,2-Tetrachloroethane 630-20-6 ug/L 8260B 1.0 0.16 77 NC NC NC
1,1,2,2-Tetrachloroethane 79-34-5 pg/L 8260B 1.0 0.070 8.5 78 NC NC
Tetrachloroethene 127-18-4 ug/L 8260B 1.0 0.16 5.0 45 11 37
Tetrahydrofuran 109-99-9 pg/L 8260B 5.0 1.0 95 11,000 NC NC
Toluene 108-88-3 ug/L 8260B 1.0 0.16 1,000 140 NC NC
1,2,3-Trichlorobenzene 87-61-6 ug/L 8260B 5.0 0.18 NC NC NC NC
1,2,4-Trichlorobenzene 120-82-1 ug/L 8260B 5.0 0.16 70 30 NC NC
1,1,1-Trichloroethane 71-55-6 pg/L 8260B 1.0 0.19 200 200 15,000 21,000
1,1,2-Trichloroethane 79-00-5 ug/L 8260B 1.0 0.18 5.0 330 NC NC
Trichloroethene 79-01-6 pg/L 8260B 1.0 0.092 5.0 200 58 190
Trichlorofluoromethane 75-69-4 ug/L 8260B 1.0 0.20 2,600 NC 370 510
1,2,3-Trichloropropane 96-18-4 pg/L 8260B 1.0 0.28 42 NC NC NC
1,2,4-Trimethylbenzene 95-63-6 ug/L 8260B 1.0 0.16 1,000 17 NC NC
1,3,5-Trimethylbenzene 108-67-8 pg/L 8260B 1.0 0.18 1,000 45 NC NC
Vinyl Chloride 75-01-4 ug/L 8260B 1.0 0.10 2.0 15 5.0 17
Xylenes 136777-61-2, 95-47-6 pg/L 8260B 3.0 0.42 10,000 35 NC NC

Notes:

1. Reporting limits and method detection limits (MDLs) presented in this table are from Trimatrix Laboratories. The reporting limits and MDLs for ECCS, the designated mobile laboratory, are similar.

. These are standard reporting limits for water, matrix interference if found in the sample, may result in elevated reporting limits.

. MDLs listed are current as of July 2010. MDLs are updated annually in accordance with the Laboratory Quality Assurance Manual and are subject to change.

. Drinking Water and Groundwater Surface Water Interface Screening Levels are taken from MDEQ RRD Op Memo 1 Part 201 Generic Cleanup Criteria/Part 213 Risk Based Cleanup Levels, January 23, 2006.

[S20N NS I S ]

. Generic Groudnwater Screening Levels for Vapor Intrusion (GWSLs) were calculated in accordance with the MDNRE Remediation and Redevelopment Division Program Redesign 2009 document titled "Background Document: Draft Proposed Vapor Intrusion Indoor Air Criteria (IAC), Soil Gas Criteria
(SGC), and Groundwater Screening Levels (GWy;SLs) for Vapor Intrusion," using both residential and non-residential exposure scenarios and the most recent chemical specific toxicity values accepted and/or published by the United States Environmental Protection Agency (USEPA). These GWSLs
were approved by the USEPA in a letter dated August 24, 2010.

6. Concentrations of trihalomethanes (bromodichlormethane, bromoform, chloroform, and dibromochloromethane) shall be added together prior to comparison to the applicable human health preliminary remediation goal (80 ug/L).

7. One or more screening levels are below the laboratory reporting limit. 1,2-dibromo-3-chloropropane and 1,2-dibromoethane are not constituents of concern at the site; therefore the screening level will default to the reporting limit.

ug/L = micrograms per liter

NC =no criteria or screening level

RMT, Inc. | Tecumseh Products Company
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Table 3

Summary of Screening Levels and Laboratory Detection Limits for Project Target Compounds in Soil Gas

Former Tecumseh Products Company Site

Tecumseh, Michigan

. Laboratory ® @
. Analytical . Laboratory Screening Level: Sub-Slab Screening Level: DEEP
Analyte Units Reporting -
Method e MDL . . . . . .
Limit Residential Industrial Residential Industrial

1,1-Dichloroethane ppbv TO-15 0.2 0.032 190 640 1,300 4,300
1,2-Dichloroethane ppbv TO-15 0.2 0.027 12 39 78 260
1,1-Dichloroethene ppbv TO-15 0.2 0.046 2,600 3,600 17,000 24,000
cis-1,2-Dichloroethene ppbv TO-15 0.2 0.028 460 640 3,000 4,300
trans-1,2-Dichloroethene ppbv TO-15 0.2 0.074 780 1,100 5,200 7,300
Tetrachloroethene ppbv TO-15 0.2 0.10 31 100 210 690
1,1,1-Trichloroethane ppbv TO-15 0.2 0.025 47,000 66,000 310,000 440,000
Trichloroethene ppbv TO-15 0.2 0.026 120 390 770 2,600
Vinyl Chloride ppbv TO-15 0.2 0.093 54 180 360 1,200
Notes:

1. These are standard reporting limits for air, matrix interference if found in the sample, may result in elevated reporting limits.

2. Method detection limits (MDLs) listed are current as of July 2010. MDLs are updated annually in accordance with the Laboratory Quality Assurance Manual and are subject to change.

3. Sub-slab soil gas screening levels (SGSLs) were calculated according to the methods described in the MDNRE document titled "Background Document: Draft Proposed Vapor Intrusion

Indoor Air Criteria (IAC), Soil Gas Criteria (SGC), and Groundwater Screening Levels (GWVISLs)." The most recent chemical specific toxicity values accepted and/or published by the

USEPA were used in the calculations, and in accordance with USEPA comments received April 8, 2010 SGSL calculations were revised such that the exposure frequency is 250 days per

year and exposure duration is 25 years.

4. Site Specific DEEP soil gas screening levels (SGSLs) were calculated using an attenuation factor (0.003). This attenuation factor was determined using the USEPA Johnson and
Ettinger Model calculation spreadsheet, Version 3.1. The site specific model used the spreadsheet default parameters conservatively assuming a sand substrate, a depth to
foundation of 200 cm (basement), and a sample depth of 200 cm.

ppbv = parts per billion by volume

RMT, Inc. | Tecumseh Products Company
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Summary of Screening Levels and Laboratory Detection Limits for Project Target Compounds in Indoor Air

Table 4

Former Tecumseh Products Company Site

Tecumseh, Michigan

' ' Laboratory . Screening Level®
Analyte Units Analytical Method . . ..q | Laboratory MDL g . . .
Reporting Limit Residential Industrial

1,1-Dichloroethane ppbv TO-15 0.2 0.032 3.8 13
1,2-Dichloroethane ppbv TO-15 0.2 0.027 0.23 0.79
1,1-Dichloroethene ppbv TO-15 0.2 0.046 52 73
cis-1,2-Dichloroethene ppbv TO-15 0.2 0.028 9.1 13
trans-1,2-Dichloroethene ppbv TO-15 0.2 0.074 16 22
Tetrachloroethene ppbv TO-15 0.2 0.10 0.62 2.1
1,1,1-Trichloroethane ppbv TO-15 0.2 0.025 940 1,300
Trichloroethene ppbv TO-15 0.2 0.026 2.3 7.8
Vinyl Chloride ppbv TO-15 0.2 0.093 1.1 3.6
Notes:

1. These are standard reporting limits for air, matrix interference if found in the sample, may result in elevated reporting limits.

2. Method detection limits (MDLs) listed are current as of July 2010. MDLs are updated annually in accordance with the Laboratory Quality Assurance

Manual and are subject to change.

3. Indoor air screening levels were calculated according to the methods described in the MDNRE document titled "Background Document: Draft Proposed Vapor

Intrusion Indoor Air Criteria (IAC), Soil Gas Criteria (SGC), and Groundwater Screening Levels (GWVISLs)." The most recent chemical specific toxicity

values accepted and/or published by the USEPA were used in the calculations, and in accordance with USEPA comments received April 8, 2010 SGSL

calculations were revised such that the exposure frequency is 250 days per year and exposure duration is 25 years.

ppbv = parts per billion by volume

RMT, Inc. | Tecumseh Products Company
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Table 5

Summary of Sample Containers and Analytical Methods

Former Tecumseh Products Company Site

Tecumseh, Michigan

RMT, Inc. | Tecumseh Products Company
I\WPAAM\P]T1\02751\10\ Tables0275110001.xs

Table 5 - Sample Container

Sample Matrix Analytes Analytical Method Sample Container Sample Preservative Hold Time Fixed Laboratory Mobile Laboratory
02SI or Lock-in-Load Sample Kit Methanol, cool to 4° C 14 days TriMatrix ECCS
Volatile Organic Compounds 5035/8260B
En Core® Sampler, cool to 4° C 14 days TriMatrix Not Applicable
Soil / Sediment

Total Organic Carbon MSA 29-3.5.2 4 oz glass jar cool to 4° C 28 days TriMatrix Not Applicable

pH 9045C glass jar cool to 4° C 7 days TriMatrix ECCS

Volatile Organic Compounds 8260B (3) 40 mL VOA HC], cool to 4° C 14 days TriMatrix ECCS
Ferrous Iron SM 3500 Fe 250 mL plastic bottle HC], cool to 4° C 24 hours TriMatrix Not Applicable
Groundwater / Surface Water / Nitrate / Nitrite SM 4500 NO3, NO2 150 mL plastic bottle cool to 4° C 48 hours TriMatrix Not Applicable
Storm Water Chloride / Sulfate SM 4500 CI, SO4 150 mL plastic bottle cool to 4° C 28 days TriMatrix Not Applicable
Alkalinity SM 2320 B 150 mL plastic bottle cool to 4° C 14 days TriMatrix Not Applicable
Total Organic Carbon SM 5310 (3) 40 mL VOA H2S04, cool to 4° C 28 days TriMatrix Not Applicable
Drinking Water Volatile Organic Compounds 524.2 (3) 40 mL VOA HClI, cool to 4° C 14 days TriMatrix Not Applicable
Acitive Soil Gas Volatile Organic Compounds TO-15 Summa Canister ambient air temperature 28 days Pace Analytical Not Applicable
Air Volatile Organic Compounds TO-15 Summa Canister ambient air temperature 28 days Pace Analytical Not Applicable
Passive Soil Gas Volatile Organic Compounds 8260C BeSure Kit ambient air temperature 28 days Beacon Environmental Not Applicable

Page1of 1
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Table 6
Summary of Project Quality Control Sample Requirements
Former Tecumseh Products Company Site
Tecumseh, Michigan

Field Duplicate Field Blank Trip Blank? Matrix Spike Matrix Spike Duplicate
Sample Matrix®
QC Primary QC Primary QcC Primary QcC Primary QcC Primary
Soil / Sediment 1 20 NA NA 1 NA 1 20 1 20
Groundwater / Surface Water /
1 20 1 20 1 NA 1 20 1 20
Storm Water

Drinking Water NA NA NA NA 1 NA NA NA NA NA
Acitive Soil Gas 1 20 NA NA NA NA NA NA NA NA
Air 1 20 NA NA NA NA NA NA NA NA
Passive Soil Gas 1 20 NA NA 1 NA NA NA NA NA

Notes:

1. All samples will be analyzed for volatile organic compounds (VOCs), the constituents of concern.

2. One trip blank required for every cooler or shipping container which contains VOC samples. If drinking water samples are shipped in the same cooler as other water or soil samples the trip blank will

be analyzed by Method 8260B.
NA = Not Applicable

RMT, Inc. | Tecumseh Products Company
I\WPAAM\P]T1\02751\10\ Tables0275110001.xs

Table 6 - QC Requirements
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Appendix A
Page 10f 3
Date: August 17, 2010
To: TPC Project Team
cc: Graham Crockford
From: Stacy Metz
Project No.:  00-08070
Subject: Use of Photoionization Detectors for Chemical Screening of Soil Samples at the Former

Tecumseh Products Site in Tecumseh, Michigan

This memorandum was prepared to address the use of photoionization detectors (PIDs) designed for air
monitoring as soil-screening tools at the former Tecumseh Products Company (TPC) Site in Tecumseh,
Michigan (Site).

Volatile organic compound (VOC)-affected media are either known or suspected throughout a large
portion of the Site. During subsurface investigations for TPC, our primary purpose for PID screening at
these sites is to ensure that we are using appropriate personnel protective equipment (PPE). Over time,
we, along with our industry as a whole, have expanded the use of PID screening to include the
assessment of relative VOC concentrations in soil and/or groundwater samples!. Data generated by this
method must be applied with caution and good professional judgment because of the numerous
variables that can affect the measurement, such as the following:

m  The PID is not a chemical specific instrument; you may be looking for TCE, but the instrument may
be responding to another compound (e.g., toluene).

m  Not all chemicals are detected with equal sensitivity (PIDs are more sensitive to benzene than to
ethenes and are more sensitive to ethenes than to ethanes). In addition, it is necessary to change the
PID lamp to detect some compounds. The operations manual of the PID to be used for a project
should be reviewed for details on lamp energies and instrument response factors.

m  The field screening method requires that VOCs partition from a wet soil sample into the air space
over the sample. The amount of partitioning is a function of the following:

1. The concentration of the target chemical
The soil sample temperature
The vapor pressure of the target chemical

2

3

4. The Henry’s Law Constant of the target chemical

5. The organic carbon and mineral partition coefficients of the target chemical
6

The presence of semi-volatile oils into which the target chemical may be dissolved

1 Fitzgerald, 1993. Principles and Practices for Petroleum Contaminated Soils (Boca Raton, Florida: Lewis Publishers,
1993), P46-66.

L:\WPAAM\PJT1\02751\10\ APPENDIX A-PID\ APPENDIX A_PID-082410.DOCX 1



QAPP
RCRA-05-2010-0012
Revision 0: August 2010
Appendix A

Page 2 of 3

Technical Memorandum

7. The soil sample porosity

8.  The soil sample lithology (e.., clay vs. sand) and mineralogy (e.g., quartz vs. calcium
carbonate)

9. The soil moisture content; some models of PIDs, such as Hnu, are more sensitive to the
moisture content of the air being sampled. This should be considered when reviewing data
from the Hnu PIDs.

All of these factors need to be considered when evaluating the applicability of PID screening and
assessing the reliability of the resulting data. In most cases, we can use the PID readings to qualitatively
identify samples containing moderate concentrations of VOCs (PID readings in the 10s of ppm-v) to high
concentrations of VOCs (PID readings in excess of 100 ppm-v). In areas with uniform soil samples,
“simple” contamination, and adequate laboratory verification, it may be possible to develop correlations
between the field-screen and laboratory results and use the field screening data for “semi-quantitative”
site characterization. Other areas may be too chemically or geologically complex to even warrant the use
of PID screening methods for purposes other than health and safety screening. It is the responsibility of
the professional designing the site investigation to decide whether PID screening is warranted based on
available site information and professional judgment.

The following guidelines should be following when using a PID for field screening:

m  The primary constituents of concern at the site are chlorinated solvents; therefore PIDs should be
equipped with an 11.7 eV lamp. A standard 10.6 eV lamp will have little or no response to
chlorinated compounds.

m  Operate the instrument in accordance with manufacturer instructions.
m  Calibrate the instrument daily.

m  PIDs equipped with 11.7 eV lamps are particularly sensitive to moisture. Use an appropriate
moisture filter at all times. If high moisture conditions are encountered, check instrument
calibration frequently (i.e., between each sample location). Do NOT attempt to collect PID readings
from saturated soils.

m  Use professional judgment in evaluating PID screening data. Typically low level PID readings (less
than 10 ppm-v) should not be interpreted as reliable indicators of the presence of constituents of
interest in soil unless they are accompanied by odors or other observations that suggest the presence
of chlorinated VOCs.

m A “reporting limit” (e.g., 10 ppm-v) may be established for field-screening soils and that all readings
below this value will be recorded as less than (e.g., <10 ppm-v). Alternatively, at some locations it
may be appropriate to remove PID screening results from boring logs altogether. We will need to
address these options when developing workplans. By using one of these options, we can minimize
potential agency comments and criticisms where low level readings are measured but samples are
not selected for laboratory analysis.
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This memorandum should not be used to contravene approved workplans that contain regulatory

agency specific requirements. However, we should use the recommendations contained in this

memorandum in preparing workplans that will be subject to regulatory agency review and approval.
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QUALITY SYSTEM

INTRODUCTION: THE TriMatrix QUALITY SYSTEM

3.1.1

3.1.2

Manual Purpose

The purpose of this manual is to outline the organization, specify the
procedures, and define the technical requirements utilized by TriMatrix
Laboratories, Inc. The goal is to ensure that all data generated is of the
required quality, is reproducible, and is generated in a timely manner. This
manual details a Quality Assurance/Quality Control (QA/QC) program
encompassing the entire analytical efforts at TriMatrix, from project initiation
to report generation. Some areas are covered with only a cursory discussion,
while others are covered in detail, or are included in more than one section,
depending on their importance. This manual describes the realistic functions of
the quality programs in place, with an understanding that not every situation is

covered nor every contingency explored.

The Need for Analytical Quality Assurance/Quality Control

In the increasingly competitive business of environmental laboratory services,
the primary tenet of continued success is to efficiently provide results of the
necessary quality. TriMatrix agrees with this tenet, considers analytical quality
assurance and quality control to be of prime importance, and has incorporated
it as the central pillar of our efforts to remain on the leading edge of the
environmental laboratory field. The requirements we place on ourselves are in
concert with the needs and agendas of other organizations, such as the
Environmental Protection Agency (EPA), governmental and industrial clients,

and various state and local regulatory agencies.

Quality assurance and quality control (QA/QC) functions absorb nearly fifty
percent of the available effort involved in routine analysis, and continues to
evolve and grow in importance. This level of quality is absolutely essential for

two reasons: 1) accurate analytical data is obtained only with the concurrent

qam3.doc
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use of extensive QA/QC to regulate and monitor the many process variables

that can potentially introduce errors into chemical analyses, and 2) clients make

crucial business decisions based on the data supplied by the laboratory. Lab

data not properly supported by adequate quality assurance/quality control

practices and procedures can be questionable at best, and can lead to faulty or

erroneous decisions in the field. In the overall analytical effort the additional

time spent for QA/QC is time necessarily spent.

Definition of Terms

3.1.3.1

3.1.3.2

Quality Assurance

Quality Assurance (QA) is defined as those operations and
procedures undertaken to provide measurement data of
documentable quality that have a stated probability of being
accurate. The measurement system part of the quality assurance
program must be in statistical control to justify this probability

statement.

The operations and procedures established as part of the overall
quality assurance program encompass all aspects of the laboratory
operations, including but not limited to: organizational structure,
human resources, physical resources, methodology, analyst
training and certification, data reduction, data validation, and
instrument maintenance and troubleshooting. All aspects of QA
are organized, implemented, and monitored through written

standard operating procedures.

Quality Control

Quality control is defined as the basic checks necessary to produce
a good measurement program. These checks include but are not
limited to: proper calibration and calibration verification, statistical

monitoring of accuracy and precision, of quality control samples

qam3.doc
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(e.g. laboratory control samples, blanks, duplicates, spikes, etc.),

interference monitoring, and reagent control.

Adequate records are maintained to support data quality, to locate
assignable causes in measurement problems, to improve the
accuracy and precision of the measurement system, and to provide

a historical record of traceability.

3.1.33 Quality Assessment

Quality assessment is defined as those specific steps utilized to
evaluate the quality of the measurement process. These steps
include use of control charts to plot multiple data points over time,
monitoring parameters by statistical control, internal performance
audits, external performance audits, certification programs
conducted by individual states, and performance evaluation sample

programs.

QUALITY POLICY STATEMENTS FROM MANAGEMENT

As communicated from top management through the entire organization, TriMatrix

Laboratories, Inc. is driven by the following quality objectives and commitments.
3.2.1 Corporate Quality Objectives
e To create and maintain a uniform and controlled pattern for performing
routine tasks within the organization, based on standard operating

procedures.

e To generate legally defensible, scientifically sound laboratory data of

documented quality.

e To build quality into the workplace ensuring services contributing to

successful relationships with our customers, employees, and vendors.

qam3.doc
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¢ To develop, deliver, and maintain, excellence in all operational areas.

¢ To provide a service that consistently meets or exceeds client expectations.

Corporate Quality Commitments

e To support quality by underwriting the substantial cost of the quality
commitment even though such expenses do not result in increased

productivity or a tangible product.

e To maintain a work environment in which all employees are free from

commercial pressures in the performance of their duties.
e To maintain a work environment in which all employees are free from
internal organization or external client related pressures that may influence

the quality of their work.

e To educate all employees in fraud prevention and their ethical

responsibilities associated with analytical and data reporting activities.

¢ To ensure that client confidentiality and information are strictly protected.

¢ To implement on-going improvement in every area of laboratory activity.

e To create and maintain a Quality Environment with an all-encompassing

determination to meet the needs and quality objectives of our clients.

e To commit and adhere to the requirements specified in ISO/IEC 17025.

e To commit and adhere to the requirements specified by the NELAC
Standards.

qam3.doc
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Included with these improvements and commitments is an annual review
process where the management of TriMatrix Laboratories performs a
comprehensive review of the quality system. This review monitors the
effectiveness of the quality system and provides feedback for on-going
improvement. Policy changes made as a result of the annual review will be

reflected in the QA Manual.

ORGANIZATION AND RESPONSIBILITIES

An efficient organizational operation requires a quality control program facilitating a

high level of multi-directional communication and information flow. Each person in the

TriMatrix organization inputs and receives information from the quality system. This

information flow optimizes management directives with minimum disruption, and

provides the means for creating improvements.

3.3.1

3.3.2

Corporate Structure

Flow of both administrative and quality control information is presented in
Figure 3-1. This diagram graphically displays the corporate philosophy
concerning the interaction of QA/QC and the generation of analytical data.
The general flow of data in this format gives QA/QC independence in fulfilling
its function while still acting as a liaison with the administrative staff. To
further explain this interaction, a detailed description of roles and

responsibilities is presented for each key laboratory position.

Laboratory President

Responsibilities of the Laboratory President are directed at the overall
operation and management of the laboratory. Primary responsibilities include,
but are not limited to: 1) develop and meet budgets established for the
laboratory, 2) manage analytical services productivity and quality, 3) oversee
and develop new business activities including client relations development, 4)

plan analytical services organization, leadership and management programs, 5)

qam3.doc
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3.34

3.3.5

3.3.6

develop and manage human resources including career path planning, and 6)

performing duties as Deputy Technical Director when necessary.

Quality Assurance Manager

The Quality Assurance Manager is primarily responsible for the
implementation, maintenance, reporting, and development of all QA/QC
activities performed within the laboratory. Duties include, but are not limited
to: 1) QA/QC systems development and monitoring, 2) coordination of all
documentation procedures including the development and control of standard
operation procedures, 3) monitoring method and quality control requirements
as published by regulatory agencies ISO/IEC 17025, and the NELAC
Standards, 4) performing internal lab audits, 5) maintaining in-house QA/QC
monitoring procedures and policies, and 6) providing quality assurance
guidance and training to all staff members. The Quality Assurance Manager

has the authority to stop work as a result of poor data quality.

Technical Director

The Technical Director is responsible for the overall technical capabilities and
direction of the laboratory. Specific responsibilities include: 1) organization
and management of new analytical technologies developed by the laboratory,
2) adherence to ISO/IEC 17025 requirements and NELAC Standards, 3)

equipment procurement management.

Health and Safety Officer

The Health and Safety Officer is responsible for implementation, monitoring,
and maintenance of all laboratory safety and chemical hygiene programs.

Specific responsibilities include the development and maintenance of health

and safety programs and manuals.

Vice President of Laboratory Operations
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3.3.8

3.3.9

The Vice President of Laboratory Operations is responsible for the overall
supervision of the individual laboratory areas. General responsibilities include
management of staff activities such as scheduling, budgeting, training, and
general supervision. The Vice President of Laboratory Operations also is
responsible for 1) the development and management of all chemists, analysts,
technicians, 2) implementation of quality systems and controls within the
laboratory, 3) scheduling analysis activities, 4) meeting productivity goals and
project deadlines, 5) technical development of the laboratory staff, 6) approval
of laboratory's SOPs, 7) coordination of methods development with the staff
and Technical Director, 8) approval of laboratory data, or the delegation
thereof, 9) Approval of procurement activities, 10) Overall laboratory

performance, and 11) adherence to ISO/IEC 17025 requirements.

Client Services Manager

The laboratory Client Services Manager supervises both the Client Services
and the Data Management Group. Responsibilities of the Client Services
Manager include management of scheduling and method development needs,
budgeting, training, and general supervision, with specific emphasis on the
following activities: 1) development and management of all project chemists,
project chemist technicians, log-in staff, bottle preparation staff, laboratory
couriers, the Field Services Group, and Data Management Group, 2) project
management, 3) coordination of proposal preparation and marketing activities
for existing and new clients, 4) monitoring of final report turnaround times and,

5) monitoring client satisfaction with laboratory services.

Deputy Quality Assurance Manager/Deputy Technical Director

The Deputy Quality Assurance Manager/Technical Director has the
responsibility of fulfilling an interim role as outlined in sections 3.3.3, 3.3.4,

3.5.1.2,and 3.5.1.3.

Sales and Marketing Staff
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The Sales and Marketing Staff are responsible for all marketing, business
development, and client maintenance activities. These activities include but
are not necessarily limited to: 1) market research/gathering market intelligence,
2) consulting with company management to develop a corporate business
strategy and plan, 3) development and implementation of a corporate image
campaign, 4) development and distribution of marketing materials (corporate
literature, etc.), 5) client prospecting, 6) presenting/introducing company
services to prospective clients, 7) account development, management and
maintenance (in conjunction with Project Chemists), 8) development of
corporate pricing guidelines, 9) development of proposals, quotations, bids and

qualifications summaries, and 10) contract review, negotiation and execution.

3.3.10  Organizational Chart
Presented in Figure 3-2 is an organizational chart illustrating the personnel
structure within the laboratory.

RELATIONSHIPS

Relationships within the analytical laboratory are organized through management into

three main categories: Technical Operations, Support Services, and the Laboratory

Quality System. The relationships between management and these operations define and

maintain the delicate balance in a cost-effective, highly-technical, quality laboratory

operation. An overview of each relation is presented below:

34.1

3.4.2

Management-Technical Operations

The relationship between management and technical operations is illustrated in
Figure 3-3. In this relationship, the main role of management is to provide
guidance and financial support to the programs and directives of the Technical
Director. Through this structure, technical operational enhancements and

developments occur and are applied through the laboratory staff.

Management-Support Services
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The relationship between management and support services is illustrated in
Figure 3-4. In this relationship, management's role is substantial in the day-to-

day operation of each service.

The primary laboratory support groups are Client Services, Sales and
Marketing, and LIMS system support. These groups report directly to the

Laboratory President for all aspects of their daily activities.

Secondary relationships are maintained with the Laboratory Administrative
Assistant, Laboratory Receptionist, Accounting, and the Human Resources
Department. Some groups within this secondary category maintain
relationships not only with the Laboratory President, but also with other

management groups within the TriMatrix organization.

A tertiary relationship has been developed between the Laboratory President
and Vice President of Laboratory Operations. This relationship supports
productivity monitoring, cost containment, equipment procurement, operations
management, personnel/human resources activities, technical support, data

validation, and method development.

Management-Quality System

The relationship between management and the laboratory quality system is
illustrated in Figure 3-5. In this relationship, management plays a secondary
role in the overall scheme. This secondary role provides the quality assurance
manager with guidance, company perspective, and structured support in the
development, implementation, and maintenance of quality system programs

and activities.

This relationship is vital to the success of TriMatrix Laboratories. Without a
cost-effective quality system, the overall caliber of laboratory data and the

success of all laboratory operations would be jeopardized.
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A relationship also exists between management, the quality system, the
laboratory support, and the HR staff. This relationship includes but is not
limited to: laboratory management directives, and human resources/personnel
activities. These activities are implemented and maintained without disruption

to the quality system, and are depicted via the dashed lines on Figure 3-5.

JOB DESCRIPTIONS

The strength of a laboratory lies in the experience and dedication of its employees.
TriMatrix hires quality personnel based both on work attitude and past job experience.
Job descriptions have been written to define the employee qualifications required for each

position.

3.5.1 Management Staff Members
Managerial positions are responsible for the development of their respective
employees. These positions have specific minimum requirements for years of
experience.

3.5.1.1 Laboratory President

Job Description
The Laboratory President (LP) directs the laboratory. The LP

works through the Vice President of Laboratory Operations to
improve data quality, overall productivity, staff development,
safety/training programs, and overall profitability. This position
has profit/loss accountability. Budgets are developed annually
with senior management. The LP is also directly involved in
business development/sales activities, and the sales staff reports

directly to him.

Background/Educational Requirements

The LP possesses minimally a bachelor’s degree in science,

preferably chemistry. The LP has a minimum of 10 years direct
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3.5.1.2

work experience in the environmental testing industry. This work
experience includes having conducted environmental analyses and

several years of demonstrated supervisory experience.

Duties and Responsibilities

1. Development and fulfillment of budgets.

2. Management of total laboratory productivity and quality.

3. Management of proposal preparation.

4. Development of new business and maintenance of client
relationships.

5. Development of laboratory organization, leadership, and
management planning.

6. Working with the Human Resources department to develop

staff members and their career paths.
Quality Assurance Manager

Job Description

The Quality Assurance (QA) Manager is responsible for the
development, implementation, improvement, and maintenance of
all quality systems at TriMatrix. The QA Manager monitors all the
analytical methods and procedures performed by the laboratory,

and assures compliance with regulatory agency requirements.

Background/Educational Requirements

The QA Manager possesses a B.S. in science, preferably
chemistry, and suitable work experience. Work experience must
include several years of analytical work and a demonstrated ability
to work with and train staff members. A strong working
knowledge of quality assurance and statistical quality control
procedures, specifically as they apply to analytical protocols, is

required.

Duties and Responsibilities
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3.5.1.3

1. Development and implementation of systems to measure and
monitor laboratory data quality.

2. Maintenance of the documentation system for generation,
control, and archiving laboratory forms, SOPs, and protocols.

3. Approving SOPs and monitoring their compliance with
regulatory agency requirements.

4. Maintaining and updating the laboratory Quality Assurance
Manual.

5. On-going investigation for optimizing procedures to minimize
out-of-control data.

6. Maintenance of federal, state, and industrial certifications and
accreditations as required.

7. Monitoring internal quality programs within the laboratory and
reporting their status to management.

8. Training and training documentation of all staff members in all
aspects of the laboratory quality system.

9. Perform other duties as deemed necessary by management.

Technical Director

Job Description

The Technical Director (TD) is responsible for the development
and improvement of technical operations within the laboratory
division. The TD oversees the investigation of all new instruments
and equipment, method development, and general technical
advancement of the laboratory. The TD is also responsible for
informing the Deputy TD of current and pending projects and

activities.

Background/Educational Requirements

The TD possesses a B.S. in science, preferably chemistry, and
suitable work experience. Such work experience includes several
years of analytical work and a demonstrated ability to work with

and train staff members. A strong working knowledge of
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3.5.1.4

instruments and methodologies, specifically as they apply to

analytical protocols, is required.

Duties and Responsibilities

1. On-going technical development of the TriMatrix Laboratory
pertaining to current and future analytical practices.

2. Overseeing the technical development of TriMatrix staff in the
areas of method comprehension and implementation.

3. Development of new analytical procedures within the
laboratory.

4. Providing technical advice regarding all equipment and
apparatus procurement, and acquisitions.

5. Performing technical review of all Quality Assurance Project
Plans (QAPPs).

6. Perform other duties as deemed necessary by management.

Client Services Manager

Job Description

The Client Services (CS) Manager is responsible for the
supervision of the project chemists, project chemist technicians,
sample log-in staff, bottle preparation staff, laboratory couriers,
field services group, and laboratory administrative staff. These
responsibilities include meeting project due dates, preparing and
reviewing quotations, project initiation and management, client
satisfaction management, and supervision and training of staff.
The CS Manager strives for improvement in the on-time delivery

of laboratory projects.

Background/Educational Requirements

The CS Manager possesses a B.S. in science, preferably chemistry,
and has 5-10 years of work experience. The work experience

includes 3-5 years of laboratory experience, involvement in client
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3.5.1.5

management activities, and a demonstrated ability to supervise and

train laboratory staff.

Duties and Responsibilities

1. Responsible for the productivity and quality of the client
services group.

Management of large Level 3 or higher projects.

Quality control program implementation and maintenance.

Supervision and technical development of employees.

wok wN

Development and maintenance of standard operating
procedures.

6. Assisting and coordinating marketing activities through
proposal preparation and client visitation.

7. Perform other duties as deemed necessary by management.

Vice President of Laboratory Operations

Job Description
The Vice President of Laboratory Operations (VPLO) is

responsible for the individual laboratory areas and the supervision
of laboratory staff. These responsibilities include meeting project
schedules, and the supervision and training of staff members. The

VPLO continually works to improve the quality of data generated.

Background/Educational Requirements

The VPLO possesses a B.S. degree in science, preferably
chemistry, and 5-10 years work experience. The work experience
includes a minimum of 5 years in the laboratory utilizing a variety
of techniques. The VPLO must also demonstrate an ability to

supervise and train staff members.

Duties and Responsibilities

1. Responsible for the productivity and quality of the laboratory

areas.
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3.5.1.6

A S A

Operation and maintenance of instrumentation and apparatus.
Quality control program implementation and maintenance.
Reviewing and final approval of all organic data.

Scheduling in-house to allow on-time report generation.
Supervision of supply acquisition activities.

Supervision and technical development of employees.
Approval of standard operating procedures.

Methods development.

10. Perform other duties as deemed necessary by management.

Laboratory Computer Systems Administrator

Job Description

Provide technical review, guidance, and training in current and

future laboratory computer applications.

Background/Educational Requirements

Requires a degree in computer sciences with an emphasis in a

chemistry or general science curriculum.

Duties and Responsibilities

1.

Developing a complete understanding of the Laboratory
Information Management System (LIMS).

Reviewing laboratory computer applications and processes,
including instrument computer interfaces, data
transmission/archiving processes and document control.
Providing database maintenance support activities for the
LIMS system.

Providing technical direction and orchestrating implementation
of electronic storage systems for the laboratory.

Providing technical training of the laboratory staff in software
applications and basic computer operational activities.

Perform other duties as deemed necessary by management.
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3.5.2 Technical Staff Members

Technical staff members are classified into chemist or technician levels
dependant on job type, education, and years of experience. Level
Classifications are Chemist [-V and Senior Chemist, Project Chemist [-V and
Senior Project Chemist, Technician I-V and Senior Technician. In addition,
qualified candidates are also eligible for group leader status. Classification
descriptions are provided in Appendix A. To aid the employee in identifying
the different classification requirements, the differences are printed in bold
italicized text. The various classifications are also used by the employee and

by management for career path development at TriMatrix.

3.6 MANAGEMENT RESUMES

Laboratory President
Quality Assurance Manager
Vice President of Laboratory Operations

Human Resources Manager
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DoOUGLAS E. KRISCUNAS Laboratory President

EDUCATION

B.S., Environmental Sciences, Grand Valley State University, 1976

PROFESSIONAL SUMMARY

Mr. Kriscunas is responsible for the accuracy and integrity of all analytical data finalized
at this location. He is continuously available for client support to resolve analytical
issues as they pertain to environmental problems.

PROFESSIONAL EXPERIENCE

Detroit, Michigan. Laboratory Supervisor for a field laboratory established at the
Detroit Wastewater Treatment Plant. The project involved a one-year pilot study of the
overall operation and plant performance to upgrade and modify existing treatment
processes to meet current and future discharge limits. Approximately 20,000 samples
were analyzed by seven full-time analysts.

Edmore, Michigan. Hitachi Magnetics Corporation. Participated in the development
and implementation of an on-site, flow-through bioassay of the plant discharge. The
study was performed in conjunction with the Michigan Department of Natural Resources,
Water Quality Division.

Grand Rapids, Michigan. EDI Laboratory Certification. Direct responsibility for the
inorganic parameters analysis and quality control measures necessary for laboratory
certification under the Safe Drinking Water Act (SDWA) of 1974. Certification involved
both analysis of unknown control samples and corresponding on-site evaluation by the
U.S. EPA Region V laboratory certification team.

Muskegon, Michigan. Uniroyal Chemical Company. Participated in the soil survey
and on-site evaluation of potential soil contamination from deposited chemical waste
materials produced by a major chemical company. On-site sample analyses for select
parameters were made to locate and detail the extent of contamination.

Edmore, Michigan. Hitachi Magnetics Corporation. Participated in the
implementation of a treatability study to effectively remove cobalt and samarium from
industrial waste. The study results led to the design and installation of treatment
facilities.

Columbia, Missouri. A.B. Chance Corporation. Responsible for implementing a
treatment study for effective removal of heavy metals from process wastewater in order
to achieve acceptable discharge limits.
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Kent County, Michigan. Mill Creek Watershed Management Project. Participated
in the collection, mapping, and interpretation of environmental characteristics to be used
as prototype guidelines for the management of area wide streams in the Great Lakes
Basin. The project was funded by the Environmental Protection Agency.

Three Rivers, Michigan. Hydramatic Division, General Motors Corporation.
Responsible for the analytical services conducted on a survey of process wastewater for
an automotive transmission manufacturer. The project involved data collection and
analytical services including grab samples, setting automatic samplers on an hourly basis
for a seven-day period, and installing recording meters for continuous pH monitoring.

Grand Rapids, Michigan. Michigan Department of Public Health Laboratory
Certification. Supervised analytical, bacteriological, and quality control activities
involved in achieving certification status for the analysis of potable water supplies in
Michigan.

Higgins Lake, Michigan. Ralph MacMullan Conference Center. Served on a three-
member panel before a meeting of the Northern Michigan Environmental Health
Association. The topic of discussion was an overview of organic chemicals now found in
much of Michigan's ground waters. A representative from industry and the MDPH
laboratory completed the panel.

Grand Rapids, Michigan. Haviland Chemical Company. Coordinated a static
bioassay performed on a water-based detergent utilizing fathead minnows in the 96-hour
static test.

Sparta, Michigan. Conducted a dendrological survey of a proposed oil drilling site.
The survey was incorporated in an overall environmental assessment of the proposed
drilling site.

Caledonia, Michigan. Conducted a dendrological survey of riparian vegetation types
located along the banks of the Thornapple River in the area of the Labarge Dam.

Grand Haven, Michigan. Conducted a limnological investigation of the estuary waters
of the Grand River watershed near Grand Haven. The collected limnological data were
evaluated for potential eutrophication problems resulting from nutrient discharges
upstream.

Kalamazoo, Michigan. American Cyanamid Company. Supervised laboratory work
required in assisting a major chemical manufacturer with a permit application for existing
facility hazardous waste management operation to administratively complete four
supplemental technical attachments, multidisciplinary services were required in the areas
of hydrogeologic investigation, environmental assessment, failure mode assessment, and
engineering review. Field work was completed in 19 days with a report to the client in 25
days to meet scheduled deadlines.

Kent County, Michigan. Coordination of field and laboratory services in conjunction
with Act 641 monitoring requirements at two county-owned and operated refuse sites.
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Specialized studies were also conducted to identify possible use of landfill gases for
electric power generation and the source identification of volatile organic contaminants
typical of most municipal landfills.

Cascade Township, Michigan. Cascade Resource Recovery/Waste Management,
Inc. Implementation of two separate tracer studies aimed at pinpointing possible cracks
or defects in the clay liners of four hazardous waste disposal trenches. The study utilized
a low absorptivity fluoroscene water soluble dye introduced to each trench. Samples
collected from each liner failure detection system were then analyzed for the fluorescent
characteristics of the dye.

Cascade Township, Michigan. Cascade Resource Recovery/Waste Management,
Inc. Coordination of field and laboratory services in connection with Michigan
Department of Natural Resources Act 64 and U.S. EPA RCRA monitoring requirements.
Each sampling event involves collection of ground waters, surface waters, and leak
detection monitoring sites.

Cascade Township, Michigan. Cascade Resource Recovery/Chemical Waste
Management, Inc. Acted as project chemist and field services coordinator for activities
involved in the excavation and site decontamination of an Act 64/RCRA hazardous waste
disposal facility. The decontamination program involved the analysis of soils collected in
and around each disposal trench after the removal of approximately 20,000 cubic yards of
waste materials.

Cincinnati, Ohio. Rumpke Waste Systems, Inc. Acting project manager for a large
waste disposal firm headquartered in Ohio, with 20+ landfills located in a 5 state
geographical area. Mr. Kriscunas is responsible for coordination of laboratory activities
in conjunction with all ground water, surface water, and NPDES monitoring
requirements.

qam3.doc

3-19 11/08



& TriMatrix

é Laboratories, Inc.
Quality Assurance Manual

RICK D. WILBURN Quality Assurance Manager

EDUCATION

B.S., Environmental Studies, Earlham College, 1985

PROFESSIONAL SUMMARY

Mr. Wilburn is responsible for all aspects of the laboratory Quality Control/Quality
Assurance Program. Primary responsibilities include conducting internal and external
auditing of the laboratory, procurement and maintenance of state and federal
certifications, and ensuring that all facets of the quality control program remain at the
highest level possible. Mr. Wilburn also manages the external and internal Quality
Control check sample programs.

PROFESSIONAL EXPERIENCE

TRACE Analytical Laboratories, Inc. — Quality Assurance Manager, 12/95 — 10/96.
Responsible for designing, implementing, and monitoring a formal quality control
program. The program included: conducting internal and hosting external audits,
implementing corrective actions resulting from any deficiencies, scheduling and reporting
performance evaluation sample results, and the review of all Level 5 data packages.

EARTH TECH - Organic Laboratory Manager, 10/95 — 12/95. As Organic
Laboratory Manager, Mr. Wilburn was responsible for the day-to-day operations of the
organic laboratory, including volatile and semi-volatile analyses by gas chromatography
and gas chromatography/mass spectrometry. His responsibilities included scheduling,
instrument maintenance, the writing and implementation of standard operating
procedures, quality assurance, analytical data review, the technical development of all the
organic laboratory personnel, and project management. Mr. Wilburn was also
responsible for research and development in the organic laboratory, focusing on ways to
automate and improve sample analysis, data quality, and turnaround time.

EARTH TECH (Formerly WW Engineering & Science) — Semi-Volatile Laboratory
Supervisor, 1/94 — 10/95. Responsible for the daily operation of the semi-volatile
laboratory. The semi-volatile laboratory utilizes gas chromatography, gas
chromatography/mass spectrometry, and high performance liquid chromatography in the
analysis of semi-volatile organic compounds.

WW Engineering & Science — Supervisor, Organic Extraction Laboratory, 4/93 —
1/94. Supervisor of the staff of chemists responsible for all organic extractions.
Accountable for the processing, quality, and turn around of a wide variety of samples
involving many extraction techniques and methodologies. Continually experimenting
with automation and new technologies to improve extraction quality and turn around
time, including solid phase and supercritical fluid extractions.
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WW Engineering & Science — Supervisor, Mass Spectrometry Laboratory, 9/89 —
1/94. Supervisor of the staff of chemists analyzing samples for semi-volatile organics in
the mass spectrometry laboratory. Oversee all analysis and daily activities involved with
the mass spectrometry laboratory.  Evaluate, recommend, and implement new
technologies. Implementations of these include sub-ambient injections using a Varian
SPI injector, sub-ambient temperature programs for optimized chromatography, and the
use of ion trap mass spectrometers for lower operating detection limits

IT Corporation, (formerly PEI Associates, Inc.) — Chemist, Level 3, GC/MS Semi-
Volatile Team Leader, 7/88 — 9/89. Along with daily analysis of samples, responsible
for coordinating the efforts of the three analysts and three instruments used for semi-
volatile analysis. This included scheduling each instrument/analyst to make sure analyses
were completed correctly and on time, training new personnel, instrument maintenance,
data checking, and reporting project results to management for client distribution. Leader
of GC/MS Quality Circle group.

PEI Associates, Inc. — Chemist, Level 2, GC/MS Analyst, 12/86 — 7/88. Primary
responsibilities included analyzing soil, water, and other media with an Extrel ELQ-400
mass spectrometer system. Analyses performed included semi-volatile and volatile
organics listed on the EPA's Toxic Compounds List according to the Contract Laboratory
Program protocol. Also analyzed various other non - Toxic Compounds List compounds
using appropriate methods.

PEI Associates, Inc. — Chemist, Level 1, GC Analyst, 7/85 — 12/86. Carried out a
variety of organic analyses in a wide range of matrixes. Was a primary analyst
conducting CLP testing for pesticides and PCBs, and was the primary analyst for routine
and non-routine testing for herbicides, and volatile organics.
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JEFFREY P. GLASER Vice President of Laboratory Operations

EDUCATION

B.S., Biochemistry, Michigan State University, 1987

PROFESSIONAL SUMMARY

Mr. Glaser is responsible for the operation and management of the laboratory areas.
Main functions include supervision and training of personnel, formulation of standard
operating procedures, final approval of laboratory data, and laboratory purchase approval.

PROFESSIONAL EXPERIENCE

TriMatrix Laboratories, Inc., Muskegon — Laboratory Manager, 1994 — 1996.
Responsible for all aspects of laboratory performance. He was responsible for all aspects
of laboratory performance including, analytical testing and reporting; business
development; customer service; capital expenditures, quality control; quality assurance;
laboratory safety; and laboratory profitability. He was responsible for the hiring,
training, guidance, and evaluation of all laboratory personnel, and for direction of overall
laboratory policies and practices.

Great Lakes Environmental Laboratories — Senior Chemist, 1992 — 1994. Mr.
Glaser's responsibilities included supervision and training of other laboratory personnel,
coordination of sample workloads, data review and evaluation, and quality control. He
was also responsible for analysis of pesticides, PCBs, and herbicides using an HP 5890
GC w/ECD detectors.

Anatech Analytical Laboratories — GC/MS Operator, 1990 — 1992. Mr. Glaser was
responsible for the mass spectrometry analysis of environmental samples in a variety of
matrixes for both volatile and semi-volatile organics. For volatiles, Mr. Glaser operated
and maintained a Finnigan Ion Trap GC/MS system consisting of a Varian GC and a
Tekmar purge and trap autosampler. Primary methodology used was 624/8240. For
semi-volatiles, he operated and maintained a Hewlett Packard GC/MSD UNIX-based
Chem Station. Primary methodology used was 625/8270. He was also responsible for
method development. He served as the Organic Supervisor for the first quarter of 1991.

Anatech Analytical Laboratories — Volatile Organic Chemist, 1989 — 1990. Mr.
Glaser was responsible for operation and maintenance of two volatile GC systems
utilizing ELCD, FID, and PID detectors, and Tekmar and O.I. Analytical purge and trap
autosamplers. Primary analyses were 601 and 602.
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STACY K. VANDEN AKKER Human Resources/Business Manager

EDUCATION

B.S. Business Management, Davenport Business College, 1996.

PROFESSIONAL SUMMARY

As Business Manager, Ms. Vanden Akker is responsible for the record keeping and
review of all financial data for the company. She manages accounts payable, accounts
receivable, cash flow, and the generation of financial statements and other management
reports. She maintains accurate records for potential audit or other review.

Ms. Vanden Akker also manages all Human Resource functions for TriMatrix
Laboratories. She processes payroll on a biweekly basis, coordinates employee benefits,
handles internal employee questions and concerns, assures compliance with all federal,
state, and local employment laws and regulations, and maintains complete and accurate
personnel data files.

PROFESSIONAL EXPERIENCE

EARTH TECH - Environmental Laboratory Business Office, Administrative
Assistant, 9/95 — 1/97. Responsible for assisting the Business Office Manager with
accounts receivable, accounts payable, and the daily input of purchases and invoices.

EARTH TECH - Lowell Wastewater Treatment Plant Operator/Laboratory
Technician, 8/93 — Present. Responsible for sample collection, equipment maintenance,
and the daily laboratory analysis of suspended solids, CBOD, ammonia, zinc, fecal
coliform, pH, residual chlorine, and phosphates. She is also responsible for the correct
input of all results into the reports required by the State of Michigan Department of
Environmental Quality.

EARTH TECH - Lowell Wastewater Treatment Plant Assistant Laboratory
Technician, 8/90 — 8/93. Assisted the Laboratory Technician in the laboratory analysis
of suspended solids, CBOD, ammonia, zinc, fecal coliform, pH, residual chlorine, and
phosphates.
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3.7

APPROVED SIGNATORIES

Designated laboratory staff members have the responsibility of validating laboratory

documents on behalf of the laboratory organization. General categories and documents

requiring a valid signature are presented below.

3.7.1

3.7.2

3.7.3

Client/Invoice Reports

All laboratory reports compiled and mailed contain at least one representative
signature validating the contents of the laboratory report. By default, a report
is signed by the appropriate project chemist. Alternate and/or additional
signatures include the Laboratory President, Client Services Manager,
Technical Director, Quality Assurance Manager, and Vice President of
Laboratory Operations. No other individuals are approved to perform

signatory approval of client/invoice reports.

Proposals, Price Quotations, and Laboratory Contracts

Proposals or price quotations for laboratory services contain at least one
representative signature, validating the pricing, terms, and conditions of the
quotation. At least one representative signature is required. Approved
signatures for proposals and price quotations include the Laboratory President,
Client Services Manager, project chemists, and a sales or marketing

representative.

Required signatures for laboratory contracts are the Laboratory President and a

Sales or Marketing representative.

Quality Assurance Project Plans (QAPP)

Quality Assurance Project Plans contain representative signatures of several
responsible parties outside the laboratory. The only laboratory signature
generally found on a QAPP is that of the QA Manager. The QA Manager has
designated QA/QC responsibilities that are fully documented in QAPP
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3.8

3.74

3.7.5

documents. All QAPPs are signed prior to submission to a governing body or

client.

Signatures on the QAPP ensure all procedures, materials, quality control

practices and project reports meet the predefined goals of the plan.

Purchase Orders and Agreements

Because the laboratory spends a significant portion of its annual budget on
supplies and equipment, guidelines have been established to document and

control purchasing.

Purchasing of general supplies is handled through a contracted vendor within

the budgetary guidelines established for each laboratory area.

For major purchases such as equipment, service assessments, or building
renovations in excess of $500.00, purchase orders or agreements must be

approved by the Laboratory President or CEO.

Binding Statements - Laboratory Certification Documents or

Accreditation

Many certification or accreditation programs require the laboratory to provide
items and statements regarding details on the laboratory’s operations and staff.
In some cases these statements must be presented to the certifying body

accompanied by a binding signature of the laboratory president or CEO.

CAPABILITIES, CERTIFICATIONS, ACCREDITATIONS, AND
PROFICIENCY TESTING PROGRAMS

3.8.1

Capabilities
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3.8.2

TriMatrix conducts analytical laboratory services in support of all major
environmental regulations, including CERCLA, RCRA, CWA, CAA, and
TSCA.

The laboratory is capable of routinely analyzing a variety of sample matrices,
including drinking water, surface water, wastewater, soil, groundwater, solid
waste(s), and sludge(s). In addition, analyses have been performed on fish

tissue, biota, and air samples by project request.

TriMatrix routinely performs a wide array of environmental and non-
environmental, chemical and physical analyses. A list of methods currently
utilized by TriMatrix is provided in Appendix B. To maintain a quality system
of analytical protocols, TriMatrix uses written Standard Operating Procedures
(SOPs) derived from methodology specified by the United States
Environmental Protection Agency, other federal and state agencies, and

professional compendia.

When requested by the client, samples for analyses outside the analytical scope
of TriMatrix can be subcontracted to another laboratory. Unless otherwise
specified or required by the client, samples will be subcontracted to a NELAP
accredited or ISO-17025 certified laboratory.

Laboratory Certification - Federal, State, and Independent

TriMatrix has been formally recognized for its commitment to quality. The
laboratory maintains certification through various federal agencies, as well as
several state regulatory agencies and private entities. As required by most of
the programs, including NELAP and A2LA, certification and accreditation
claims must be made in such a manner as to not imply certification or
accreditation beyond that given on the laboratory’s actual scope of
accreditation. Generic certification or accreditation claims must not be made.
The use of symbols (such as the A2LLA symbol) and other forms of

accreditation must always be analyte and/or method specific. Certification
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programs in which TriMatrix currently participates are listed in the subsections

below:

3.8.2.1

3.8.2.2

3.8.2.3

Federal Certification/Approval Programs

U.S. Army Corps of Engineers — DoD QSM

U.S. Air Force — AFCEE

U.S. Army Center for Health Promotion and Preventative
Medicine - NELAC/A2LA

U.S. Navy — Navy (IR/QA — DoD QSM)

NELAP - National Environmental Laboratory Accreditation

Program

State Certification Programs

Arkansas
Florida
Georgia
Illinois
Kansas

Kentucky

Louisiana

Michigan

Minnesota
New York
Ohio

Wisconsin

Department of Environmental Quality
Department of Environmental Protection
Environmental Protection Division
Environmental Protection Agency
Department of Health and Environment

Petroleum Storage Tank Environmental
Assurance Fund

Department of Environmental Quality

Department of Environmental Quality
Department of Health

Department of Health

Ohio VAP Program

Department of Natural Resources

Independent Certification Programs

The American Association for Laboratory Accreditation (A2LA)
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3.8.3 Proficiency Testing Studies

An integral part of most certification programs are Proficiency Testing (PT)
Studies. PT studies are analyzed periodically as external “blind” or “double
blind” spiked samples containing specific (known only to the administrators of
the study) concentrations of target analytes. The laboratory reports the results
to the agency or firm administering the PT study. The administrator then
evaluates the laboratory’s performance based on a comparison of the reported
values with the known analyte concentrations. Laboratory results are scored
and reports are prepared by the study administrator. The reports are submitted
to the laboratory, certifying programs, and agencies or private entities that

subscribe to the program.

TriMatrix routinely participates in the following proficiency testing programs:

e Water Supply (WS) Study

e Water Pollution (WP) Study
e Soil PT Study

e USEPA DMRQA

3.9 LABORATORY FACILITIES, EQUIPMENT, AND SUPPLIES

3.9.1 Physical Plant

39.1.1 Laboratory Demographics

The current TriMatrix Laboratories facility, located at 5560
Corporate Exchange Court SE, Grand Rapids, Michigan, was
constructed in 1999. The 20,000 square foot structure was
designed predominantly by the laboratory staff, with careful
consideration given to the strict analytical testing requirements of
today’s environmental marketplace. Special attention was given to

the sample preparation areas and the segregation of non-
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compatible areas such as semi-volatile and volatile organics.
Samples are stored according to type, with a large centrally located
walk-in cooler used for the storage of all non-volatile, non-
hazardous waste samples, to which both the sample receiving
personnel and the laboratory staff have ready access. Quiet office
areas were also built in, to provide space for data review, report
compilation, and technical review discussions. A breakdown of

each general area of analysis and the space allocated is as follows:

Laboratory Area Space Allotted, ft2
Wet Chemistry/Microbiology Approx. 2000
Atomic Absorption/Emission Approx. 2000
Volatile Organics Approx. 1600
Semi-Volatile Organics Approx. 2300
Sample Processing & Storage Approx. 2400
Administrative Offices Approx. 4200
Organic Pretreatment Approx. 1300
Miscellaneous Space Approx. 4200

The attached facility layout (Figure 3-6) shows the general lab

areas and other space allocations.

Access to all laboratory areas including sample storage, sample
container preparation, sample preparation, sample disposal,
documents storage and clients files are secured. Non-authorized
personnel may enter these areas only if escorted by a laboratory

staff member.

Project initiation, sample control, and analysis, are all controlled

using a Laboratory Information Management System (LIMS).

Under the direction of the Laboratory President, TriMatrix is

organized into the following operating areas and support services.
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3.9.1.2

Laboratory Administration

Client Services

Data Management
Sales/Marketing
Project Management
Health and Safety
Quality Assurance

Computer Services

Analytical Operations

Inorganic Laboratory
Metals Laboratory
Non-Metals Laboratory
Organic Laboratory
Volatile Organic Laboratory
Semi-Volatile Organic Laboratory

Organic Extraction Laboratory

(Refer to Figure 3-2 for a graphical representation of the
Laboratory Organization Chart)

Reagent Water Systems

Laboratory water originates from the Grand Rapids potable water
distribution system. At the laboratory, the water is softened and
passed through an activated carbon filter to remove residual
chlorine. The water then enters a reverse osmosis system where
approximately 90% of the dissolved constituents are removed. The
water is temporarily stored in a 120 gallon holding tank until
demand activates a mechanical pump that transfers the water
through two mixed bed deionizing canisters. This water meets the
requirements of ASTM Type II, and is utilized for glassware

cleaning and as a feed-water to a variety of polishing systems.
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3.9.14

The polishing systems are comprised of a distillation unit and a
Milli-Q 4 Bowl System. Distilled RO-Deionized water is used
primarily for BOD and metals analyses. Mill-Q water, which is
equivalent to an ASTM Type I designation, is primarily used for

the preparation of standard solutions and reagents.

Each water system is periodically monitored for specific quality
requirements.  Monthly, heterotrophic plate count and total
residual chlorine analyses are performed. Weekly, the water
system itself is checked for operational readiness and a hardness
test is performed. Daily, additional readiness checks including a

conductivity test are performed.

Responsibility for monitoring the TriMatrix reagent water systems
is carried out by the Quality Assurance Department and personnel

in the inorganic wet chemistry laboratory.

Ventilation Systems

The laboratory ventilation system was specifically designed to
minimize or eliminate airborne contamination. Externally, the air
conditioning unit intakes were located taking into consideration
prevailing wind patterns, positioning them upwind of the fume
hood exhaust stacks. Taking into account wind-shifts, the exhaust
stacks were equipped with high velocity fans to disperse potential
contaminants well above the building. Internally, the air-handling
systems controlling heating, cooling, and humidity, also maintain
maximum cfm air turnover. Additionally, the air-handling systems

are monitored and controlled via a NOVAR computer controller.

Compressed Air

Compressed air must be free of dirt, water, and oil. Compressed

air purchased from vendors is high purity grade (breathing air).
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Compressed air produced in the laboratory uses filters at the
compressor to remove water from the delivery lines. For the gas
chromatographs and atomic absorption spectrophotometers,
additional filters are located on the instrument to remove any

residual oil at the point of use.

3.9.15 Electrical Services

The electrical system in use at TriMatrix was designed specifically
for a laboratory environment. Special attention was paid to
instrument requirements, including the isolation of separate lines
for critical applications like GC, GC/MS, atomic absorption, and

automated analyzers.

All laboratory benches, hoods, and work areas were designed with
sufficient outlets to accommodate a variety of laboratory

applications, such as distillations, digestions, and extractions.

Surge protection devices are in place for all laboratory computing
equipment. The laboratory LIMS system is also protected by an
Uninterrupted Power Supply (UPS). This UPS allows for a
sequenced shutdown of the LIMS system during a power failure.
This sequenced shutdown provides excellent protection of the

LIMS database during a power interruption.

Equipment, Supplies, and Chemical Procurement; Reception, Storage,

and Inventory

For an environmental testing laboratory where trace analyses are routinely
performed, certain specifications for laboratory equipment, supplies, and
chemicals are critical to quality. A minimum specification for accuracy and
precision of equipment such as analytical instrumentation, balances, glassware,
and water baths is required for each analytical procedure. The Technical

Director in conjunction with the Laboratory President and laboratory area
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managers are responsible for determining minimum specifications before

equipment is procured. The analytical specifications are based on a detailed

review of the test methods. Purchasing is coordinated through the purchasing

department.

Records are maintained on all vendors exhibiting poor

performance on either their service or product. Relationships will be

terminated with any vendor whose records indicate sub-standard performance.

3.9.2.1

3.9.2.2

Equipment Management/Maintenance/Inventory

A sufficient inventory of equipment is maintained to prevent
testing delays resulting from equipment failure. Service is
performed on equipment on a scheduled basis. A stock supply of

spare parts that are known to wear out regularly is maintained.

Adequacy of equipment for its intended purpose must be verified
before use.  Maintenance logbooks are kept to document
maintenance procedures on major equipment, allowing preventive
maintenance frequency and requirements to be determined.
Maintenance procedures are discussed in the various analytical
SOPs.

A complete listing of Laboratory Equipment is presented in

Appendix C of this manual.

Glassware

Only glassware providing the required precision is used for a
particular analytical procedure. TriMatrix purchases Class A
pipets, burettes, and volumetric flasks, to meet this specification.
A standard operating procedure is utilized for cleaning each type of
glassware. Cleaning of glassware is performed according to the
analysis being conducted and the sample matrix involved, but

certain general rules apply to all glassware washing procedures:
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e Use hot water to wash away water-soluble substances.

e Use detergent, dichromate solution, organic solvent, nitric acid,
or aqua regia to remove other materials according to the specific
glassware cleaning procedures.

e Avoid using detergents on glassware to be used for phosphate
determinations.

e Use ammonia-free water for ammonia and kjeldahl nitrogen

analyses.

For all analyses, it is advisable to rinse glassware with tap water
followed by deionized water immediately after use, as residue

allowed to dry on glassware is more difficult to remove.

Reagents, Solvents, and Gases

Purchasing of reagents, solvents, and gases are carefully controlled
through an ordering system that maintains a minimum level of
quality in the testing process. The Quality Assurance Department
defines the suitable grades of ordered materials. Designates from
each laboratory area verify upon receipt that incoming materials
meet these requirements. Certificates of Analysis are forwarded to
the Quality Assurance department where they are scanned and
stored. Each laboratory area will monitor the proper storage and
the eventual removal of reagents, solvents, and gases, when their
shelf life has expired. All consumable reagents and chemicals
must be labeled with the date received to ensure a First-In-First-

Out (FIFO) system of use.

Reagents, solvents, and gases are available from vendors in a broad
range of purity, from technical to ultra pure grades. The analysis,
as well as the sensitivity and specificity of the method, must be
considered when choosing a grade. Analytical reagent (AR) grade
is suitable for most inorganic analyses. Trace organic analyses

frequently require ultra pure grades. AR grade is the minimum
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approved for reagents used in organic analysis. The absence of
certain impurities is required for some GC detectors - notably
sulfur and phosphorus in an FID detector. Trace metals analyses
including atomic emission and atomic absorption spectroscopy
usually requires spectro-quality reagents, although AR grade may
be suitable in some cases. Florisil, silica gel, and alumina used as
absorbents in organic extract cleanups, must be checked for
interfering components and activated according to the analytical
method. Compressed gases are available in various purities,
usually expressed as a percent (e.g. 99.999). Gases are filtered in
the laboratory delivery lines to remove moisture, oil, and other
contaminants. Refer to the analytical method and instrument

manufacturers operating manual for gas purity requirements.

Provided they are available, expiration dates of unopened
chemicals are based on the date determined by the manufacturer.
They may also be derived from the analytical method. A new
expiration date may be required once the chemical is opened. The

following guidelines are utilized in assigning expiration dates:

Unopened Reagents, Solvents, and Neat Chemicals
Manufacturers assigned expiration date or 5 years from date

received, whichever occurs first.

Opened Reagents, Solvents, and Neat Chemicals
2 years from date opened or remainder of manufacturers assigned

expiration date, whichever occurs first.
Prepared Solutions - Stock
Manufacturers assigned expiration date or 1 year from date

opened, whichever occurs first.

Prepared Solutions - Working
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3.9.2.4

Assigned expiration date of stock, or 6 months from date prepared,

whichever occurs first.

Unpreserved ethers have an expiration date of 34 days due to the

potential for peroxide formation.

In order to maintain expiration date accuracy it is critical that the
date opened is recorded on all containers, and the expiration date
originally entered into the LIMS system be updated based on the

date opened.

Certified Standards

The purity and traceability of standards used in the analytical
process is crucial to the quality of the data generated. Only high
quality standards certified by established vendors are to be utilized.
Calibration standards must be of the purity required by the method

for a particular analysis.

Upon receipt all purchased standards are entered into the LIMS
system and labeled with a unique identifier and an expiration date.
The date received is also recorded on the container. Stock and

working standards are likewise labeled.

All calibration standards are validated against a second source
standard. A second source standard is analyzed with every initial
calibration. The quantitated value is compared to laboratory
established limits. Recovery must fall within these limits for the
calibration and calibration standard to be considered acceptable.
Stock and working standards are also monitored for visible signs of

deterioration (precipitates, color change, volume change).

Vendor expiration dates for purchased stock standards must not be

exceeded. Expiration dates for laboratory prepared standards are
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based on guidelines in the analytical method, generally 6 months

for working, and 1 year for stock standards.

Chemical / Reagent Storage

Bulk chemicals and reagents are stored in a several locations and
under a wide variety of conditions within the laboratory. Specific
storage conditions for many reagents are presented in each
laboratory testing SOP.  Additional storage information is

referenced in both the TriMatrix Laboratory Safety Manual and the

TriMatrix Chemical Hygiene Plan. For general purposes, the

following storage conditions are used:

Chemical /Reagent Type

General Storage Requirements

Location/Lab Area

1) Bulk Dry Chemicals

Dry Chemical Storage Cabinets

Inorganic Laboratory

2) Inorganic Acids

Vented Acid Storage Cabinets

Metals Laboratory

3) Organic Solvents-Flammable

Vented Flammable Cabinets

Inorganic & Prep Laboratory

4) Organic Solvents-Nonflammable

Vented Storage Cabinets

Inorganic & Prep Laboratory

5) Compressed Gases

Secured Gas Storage Area

Garage & Outside Storage

6) Bacteriological Materials

Reagent Refrigerator

Inorganic Laboratory

7) Aqueous Standards

Reagent Refrigerators

All Laboratory Areas

8) Organic Standards-Flammable

Explosion Proof Refrigerators and
Freezers

Organic Laboratory Areas

9) Organic Standards-Nonflammable

Standards Refrigerator & Freezers

Organic Laboratory Areas

10) Sample Extracts

Extract Freezers

Organic Laboratory Areas

11) Digestates-Metals

Vented Acid Storage Cabinets

Metals Laboratory

3.10 TRAINING

Proper training of laboratory personnel is an essential part of staff development. Training

procedures include documentation of training activities completed and serve as a

guideline for continual staff development.

All testing personnel must familiarize
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themselves with the laboratory’s training procedure (TriMatrix SOP GR-10-109) and

implement all associated policies and procedures.

Personnel files contain the training documentation related to the development of each

laboratory employee. Included are in-house training, external training certificates, safety

training, ethics training, and other materials specific to the analyst. The quality assurance

department maintains the training file system.

3.10.1

3.10.2

Training Orientation

The human resources department initiates training orientation for each new
employee on the first day of employment. Orientation includes completion of
various training checklists (Appendix D). These checklists provide
documentation of the orientation after being signed by the new analyst and the

trainer and become a part of the employee’s permanent training record.

Code of Ethics/Data Integrity Training

It is the intent of TriMatrix Laboratories, Inc. to consistently report data of the
highest quality. For this to be possible, analysts are instructed in accordance
with the level of data quality desired and are provided with an environment
conducive to its achievement. Besides providing the analyst with all necessary
supplies and equipment, the work environment is maintained as free from
undue pressures as possible. Such pressures may be through internal peer
pressure or deadlines, or through external customer complaints or priority
requests. It is the responsibility of management to insulate the analyst from
such pressures as much as possible. Data quality cannot be compromised
without reason and the analyst will not be reprimanded for adhering to

established quality protocols in the face of such pressures.

During the orientation with human resources, these policies will be explained
and the employee asked to review and sign a Code of Ethics/Data Integrity
Policy Agreement (Appendix E). This agreement documents the understanding

between management and the new employee concerning management’s
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3.10.3

3.10.4

position on data quality, sample analysis and data reporting, and the
consequences of improper actions. The signed agreement is retained as part of

the employee’s permanent record.

Document Storage

All essential laboratory documents are stored on the laboratory’s intranet drive.
During orientation, the new employee is shown how to access these documents
and instructed on which ones are required reading. These include the Quality
Assurance Manual, Chemical Hygiene Plan, Safety Manual, Employee
Handbook, a memo containing instructions on TriMatrix error correction
policies and standard operating procedures. Forms are signed documenting

that the employee has read and understood these documents.

Demonstrations of Capability (DoC, IDC, CDC)

All analysts and instruments used for sample analysis must complete at least
one type of Demonstration of Capability (DoC). Three types of demonstrations
exist: a method/instrument DoC, an analyst Initial Demonstration of
Capability (IDC) and an analyst Continuing Demonstration of Capability
(CDC). All demonstrations of capability are documented, reviewed, and
signed in accordance with the TriMatrix SOP for analyst training (GR-10-109).
All supporting data necessary to reproduce the DoC, IDC, or CDC must be
available. Sample analysis may not begin without the successful completion of
an appropriate DoC and submission of all associated paperwork to the Quality

Assurance Department.

3.104.1 Demonstrations of Method Capability

Prior to the acceptance and institution of any Standard Operating
Procedure or the use of any new instrument, a satisfactory
demonstration of method/instrument capability study is required.
This DoC must be performed on all instruments used for the

analysis. This is a one-time study, unless there is a significant
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change in the instrument or methodology. This procedure must be

successfully completed for all applicable matrices prior to sample

analysis. The instrument DoC consists of a Demonstration of

Accuracy and a Method Detection Limit Study (MDL); two

separate studies demonstrating the instrument’s capability of

producing sufficiently accurate and sensitive results.

1)

2)

Demonstrations of Instrument Capability

For instruments that utilize an initial calibration, an acceptable
initial calibration will serve as the demonstration of capability.
The low point of the calibration must be at or below the lowest
desired reporting limit. The high point defines the calibration
range. Any sample with an analyte concentration above the
high point in the calibration requires a dilution before
quantitation. For procedures not using a calibration curve,
seven standards at various concentrations covering the range of
the analysis must be analyzed to demonstrate accuracy
throughout the range. These standards must be prepared from
the same source as that used for calibration. The relative
standard deviation of the average recovery must be less than
20% and average percent recovery must be between 95 -
105%. The spreadsheet in Appendix F and the form in
Appendix G must be completed to document the accuracy test.
Return these completed forms to the Quality Assurance

Department.

Method Detection Limit study (MDL)

A Method Detection Limit (MDL) study is performed in
accordance with TriMatrix SOP GR-10-125. MDL studies
must be completed for each matrix-specific preparative and/or
analytical technique and must be updated annually or

whenever a major change is made to the preparative and/or
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analytical technique. The MDL procedure is described in

section 3.11.2.

Initial Demonstrations of Analyst Capability

After orientation and training, each analyst must complete a
successful IDC study. The IDC, unlike the DoC, is not instrument
dependent. An IDC must be completed any time a significant
change to a procedure occurs. Conduct the IDC study by preparing
four replicate blank spikes (for any procedure with a pre-treatment)
or four replicate second-source calibration verifications (for any
procedure without a pre-treatment) at a concentration in the lower
half of the calibration or analytical range. In either case, the
spiking standard must be prepared from a source other than that
used for calibration. For analyses where a spiking standard is not
an option, the acceptable analysis of a single blind PT sample will
suffice. Alternatively, the analyst may analyze four replicates of a
client sample against four replicates of the same sample analyzed

by an experienced analyst for statistical comparison.

Process the four spikes, PT sample, or replicates, following every
step in the preparative and/or analytical procedure concurrently or
over a period of no more than 72 hours. Enter all four results into
the IDC spreadsheet (Appendix H) or all eight replicates into the
IDC spreadsheet (Appendix 1) as appropriate. The spreadsheet will
calculate average percent recovery and relative standard deviation
then evaluate against default acceptance criteria (which may need
changed to fit the procedure). If all acceptance criteria pass, the

analysis of actual samples may begin.

When one or more analytes fail any criterion, the study is
unacceptable for the failed analyte. Locate and correct the source
of the problem then repeat the study for the failing analyte

successfully. If none of the options presented above are possible
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3.104.3

3.104.4

(such as with the TCLP pre-treatment), the analyst must perform
and submit an acceptable method blank with acceptance being that

all analytes are at or below the method detection limit.

When complete, forward the IDC spreadsheet, the NELAC
Demonstration of Capability Certification Statement (Appendix J),
the Laboratory Training Checklist (Appendix K), the MDL study
when necessary (Appendix L), and/or PT results to the Quality

Assurance department for review and training documentation.

Continuing Demonstrations of Analyst Capability

A Continuing Demonstration of Capability (CDC) is required
annually. In addition to the IDC study described in section
3.10.4.2, the CDC may be accomplished by inputting the last four
results of an MDL study to the IDC spreadsheet if completed
exclusively by the analyst, by inputting four consecutive SCV
results obtained during the course of routine sample analysis if
completed exclusively by the analyst or by exclusively running a

PT study analysis successfully.

When complete, forward a copy of all applicable data necessary to
reconstruct and validate the study to the Quality Assurance

department for training documentation.

SOP Revision Checklist

SOPs are periodically reviewed and updated. When an update is
released, the appropriate form from Appendix M must be
completed to record that the applicable analysts have read,

understood and agree to follow the revised SOP.

Continuing Training and Education
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TriMatrix Laboratories, Inc. is committed to education and training on a
continual basis for employees. There are various ways in which continuing

education may occur, including:

e seminars
e cross-training for additional job responsibilities
e retraining

¢ method and technology updates

DETECTION LIMITS

The process of quantifying an analyte in an environmental matrix using specific

analytical procedures must use detection limits as a point of reference. The three levels

of analytical detection are described below.

3.11.1

Instrument Detection Limit - IDL

Most analytical instruments produce a signal even when a blank (matrix
without analyte) is analyzed. This signal is referred to as the noise level. The
IDL is the analyte concentration required to produce a signal greater than three
times the standard deviation of the instrument noise level. The IDL can be
estimated by calculating the average of the standard deviations of three runs on
three non-consecutive days from the analysis of a reagent blank solution with
seven consecutive measurements per day. If the instrument does not give a
signal for the blank, perform the study using standards at the expected IDL
concentration. Each measurement should be performed as though it were a
separate analytical sample followed by a rinse and/or any other analytical step
normally performed between the analysis of separate samples. Where required
by the method (for example, SW-846 method 6010B), IDLs need determined at
least every three months or at a project-specific designated frequency and kept

with the instrument.
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The IDL only defines an instrument’s limitations and does not take into
consideration sample processing in preparation for the analysis. As such, it

may not be used to estimate the method detection limit (Figure 3-7).

An IDL study is required only when specified by the analytical method

reference.

The requirement for performing an IDL study does not negate the requirement

of a method detection limit (MDL) study.

Method Detection Limit - MDL

Many times there is more to an analysis than a direct analysis such as a
digestion, dilution, concentration, chemical treatment, extraction, and cleanup.
Additional analysis steps propagate error from the uncertainty associated with
each step. Since the method detection limit is defined in terms of error, all

steps leading to analysis must be included to calculate the MDL (Figure 3-7).

The MDL is defined as the minimum concentration of a substance that can be
detected and reported with 99 percent confidence (statistically) that the value is
above zero. The MDL is calculated from spiked blanks which go through the
entire sample preparation and analysis scheme. MDL studies are run for
aqueous and solid methodologies for every analyte targeted. Although MDL
studies are completed for all laboratory determinations, if any result were to be
obtained without an associated MDL study, it must be reported as estimated.

All calculated MDL values must be verified.

The MDL procedure used at TriMatrix Laboratories references 40 Code of
Federal Regulations, Part 136, Appendix B where seven replicate aliquots of
laboratory reagent water (for an aqueous methodology) are spiked with every
analyte of interest at the estimated minimum practical quantitation limit (PQL).
For a solid methodology, an inert substance or empty vessel is spiked. The

PQL may be estimated using instrument noise, a series of method blanks, the
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instrument calibration, or the preliminary MDL estimation as described in

TriMatrix SOP GR-10-125.

It is essential that all sample preparative, cleanup, and analytical steps be
included in the MDL study. Calculate MDL study results based on all

computations required to achieve the final result in sample-designated units.

To calculate the MDL, input all seven results to the MDL spreadsheet located
on the laboratory intranet library. The spreadsheet calculates the MDL by
multiplying the standard deviation by 3.143 which is the one-sided t-
distribution for seven samples (with six degrees of freedom) for a 99%
confidence interval. There must be no zero percent recoveries in the dataset

and the concentration spiked must be between 1 and 5 times the MDL value.

Repeat the study at a lower concentration if results in the MDL spreadsheet are
flagged “Fails Too Good”. Repeat at a higher concentration if the MDL value
is flagged “FAIL”. However, if the spiking concentration is chosen based on a
good estimate of the actual MDL, the MDL study should not fail. Re-estimate
the actual MDL based on the failed MDL value before repeating the study.

Note: Even if the MDL value appears acceptable, the MDL procedure is
not complete until an MDL verification also has been successfully

performed.

The MDL verification is accomplished by analysis of a method blank and
blank spike. Prepare the blank spike at a concentration between 1 — 4 times the
calculated MDL value. If the blank spike response is greater than or equal to
three times that found in the method blank, the MDL verification passes and
the calculated MDL value is acceptable.

If the blank spike response is less than three times that found in the blank, the
MDL value is too low. Repeat the MDL study by estimating the concentration
necessary to produce a response equal to or greater than three times the method

blank and repeat the verification study. Repeat the MDL verification. Repeat
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3.12

3.11.3

until the MDL verification is at least three times the method blank. Only the
MDL value or MDL verification that passes the MDL verification criterion
may be used as the calculated MDL.

Appendix L shows an example of the MDL spreadsheet used to calculate and

verify MDL values and practical quantitation limits.

The MDL for all analytes in aqueous and solid methodologies must be
determined annually or whenever a significant modification is made to the

procedure.

Minimum Practical Quantitation Limit - PQL

The PQL is defined as the minimum concentration of an analyte that can be
quantitatively reported (versus qualitatively detected) within specified
precision and accuracy limits under normal laboratory operating conditions.

(Figure 3-7).

The minimum PQL is the analyte concentration spiked in the MDL study or 3
times the concentration spiked in the MDL verification when the initial MDL

value fails. The minimum PQL must be 3-10 times the MDL value.

Note: Practical quantitation limits actually achieved for any given
sample analysis will be highly dependent on the matrix and/or

required dilutions.

PROCEDURES FOR ACCEPTING NEW WORK/TESTS

3.12.1

New Test Requests, Development, and Approval

Client Services must submit a request for new analyses to each impacted
laboratory area where the request will be formally processed. Evaluation of the
request will include the suitability of the analyte for quantitation, availability of

existing test methods, instrumentation, capacity, standard materials, etc. The
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Vice President of Laboratory Operations, Technical Director, and/or Group
Leader will provide a prompt response to client services to ensure client needs

can be addressed.

All newly developed procedures are reviewed by the laboratory Technical

Director and must comply with all requirements outlined in section 3.10.4.
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Figure 3-5
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Figure 3-7
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4.0

4.1

QUALITY CONTROL

DOCUMENT CONTROL AND MAINTENANCE

4.1.1

Procedures for the Control and Maintenance of Documentation

Documents utilized in the quality system are subject to strict control regarding

their creation, revision, approval, use, and distribution. This applies to

documents generated both internally, and those received from outside sources.

Obsolete documents that are retained in circulation for either legal or

knowledge preservation purposes are marked as “obsolete”. The structure of

the documentation used in the TriMatrix quality system is presented in Figure

4-1.

4.1.1.1

Internal Documentation

Examples of internal documentation include Standard Operating
Procedures, the Quality Assurance Manual, miscellaneous forms,
and logbooks. All documents must be reviewed and approved by
one or more senior staff prior to their use. All documents will print
with both the file name and revision number. Where possible, the
document will contain the TriMatrix logo. All logbooks must be

bound and paginated.

All approved documents are stored on the laboratory intranet read
only drive designated as “Library.” Document control is
maintained through the use of the laboratory computer network.
By maintaining only the current version of an approved document
on the Library drive, document control and security is maintained.
This procedure provides immediate access to the latest revision of

all documents.

Document revisions may be made by any applicable, qualified,
laboratory employee. Minor document revisions, such as those

required to a Standard Operating Procedure, may be made by hand.

qam4.doc
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4.1.1.2

All hand amendments must be legible, dated and initialed, and
recorded in ink. All hand amendments must be approved by, and
distributed through, the Quality Assurance Department. Hand
amendments will be incorporated into the next revision of the
document. Hand amendments cannot be used for major document

revisions. Extensive revisions require a formal document update.

Some documents, such as the QAM, require periodic reviews. The

QAM is reviewed annually and updated as necessary.

Completed logbooks are numbered, scanned, and the resulting .pdf

file stored on the Library drive.

External Documentation

Examples of external documentation include regulations, analytical
methods, QAPPs, and client required standards. These documents
are maintained by the quality assurance department. When
possible, the documents are stored electronically on the Library
drive. Instrument manuals are controlled by the individual

laboratory areas.

Traceability of Measurements/Documentation Requirements

A properly designed and implemented documentation protocol will assure that

all information presented in an analytical report can be traced back to its point

of origin. The documentation protocol must also provide for traceability of

non-reported information used to provide supporting value to the analytical

report. These items include but are not limited to: stock standard records, test

calibration records, data reduction and validation activities, sample custody,

facilities monitoring, and final data reporting.

A more detailed review of the documentation procedure and traceability of

information is presented in the following sections.
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4.1.3

Paperwork/Information Flow

As displayed in Figure 4-2, document flow remains constant regardless of the
quality control requirements of the sample. The general axiom is, a COC
procedure will fail without a pre-existing scheme of rigid documentation

control available. The records trace can provide for the following:

o Answers to questions of analytical integrity

e Assistance in finding and solving random and systematic problems

¢ Assistance in preventing long term degradation of the analytical process

¢ Assistance in ensuring continuity of analytical effort despite personnel and

mechanical changes

The following subsections identify and describe the procedures followed, and
the corresponding documents generated, from project initiation through

completion.

4.1.3.1 Project Initiation

All samples or sample groups entering the analytical process must
be accompanied by the appropriate documentation. This
documentation is necessary to define the analytical goals and
project objectives. Information concerning analytes, reporting
limits, and reporting formats must be provided. An inventory of
required sample containers must be prepared for each sampling
event. This inventory is documented using the Container Packing
List (Appendix N).

All projects are initiated through the LIMS system. All documents
created during the project initiation phase are maintained and

archived to the client filing system.

4.1.3.2 Sample Receipt/Examination
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4.1.3.3

The receipt of all sample shipping coolers (empty or full) will be
documented in the Sample Receipt Record Logbook (Appendix
0O). This logbook documents the delivery method, date and time,
number of coolers received, client, and the name of the TriMatrix
employee who received the cooler. This information is entered

into the logbook immediately after drop-off.

Observations on the receipt of each sample delivery group,
including sample temperatures, are documented on the “Sample
Receiving/Log-in Checklist” (Appendix P). This form was
designed in a step-by-step format to walk the log-in technician
through all the steps required when receiving and logging-in
samples. A supplemental “Sample Receiving/Log-in Checklist
Additional Cooler Information” form is available when receiving

projects consisting of more than four coolers (Appendix Q).

Additional forms to document sample preservation, “Sample
Preservation Verification Form” (Appendix R), and non-
conformances, “Sample Receiving Non-Conformance Report”

(Appendix S), are also completed.

Sample Log-In

During log-in, a series of computer entry functions are performed
in an effort to document and validate the log-in process. The
remainder of the Checklist is also used to record the completion of
the various steps that must be followed when logging samples into
the LIMS system. Once complete, bottle tags are produced and a
Work Order generated (Figure 4.3 and Appendix T). The log-in
technician will initiate a project or submittal file for each sample
delivery group received. This file is labeled with the LIMS system
generated project-submittal sequence, and will contain all
documents associated with the sample receiving/sample log-in
process. These documents will include: all external chain-of-

custody forms, sample preservation records, shipping records, any
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4.1.34

4.1.3.5

4.1.3.6

client correspondence, and a copy of the actual log for each
submittal. Upon completion of the analytical process, the project

file becomes part of the permanent record of each project.

Worklists/Benchsheets

The worklists and benchsheets produced by the LIMS system are
designed to provide the analyst with essential project information.
This information not only includes client/project specifications, but
also provides an avenue for communication of test specifications
and parameter expiration dates and times. This up-front
information enables the analyst to make vital decisions in their
analytical scheme, and helps to minimize problems after samples

are analyzed.

Examples of a laboratory worklists and benchsheets are presented

in Appendix U.

Management Reports

Several reports are provided within the TriMatrix Laboratory
system to help monitor operational conditions of the laboratory.
These reports include: workload reports, on-time reports, and

aging logs.

The flow of information from these various reports is geared to a
variety of personnel within the management structure of the
laboratory, and to specific persons outside the laboratory.
Information is generally provided to employees’ external of the
laboratory for corporate management decisions or in providing

information to a particular client about their project.

Examples of management reports are presented in Appendix V.

Quality Assurance Reports
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4.1.3.7

Quality assurance reports play a vital role in the management of
the quality system. Quality systems must be closely scrutinized in
order to monitor, maintain, adjust, and add, procedures or systems

to meet existing and new QA objectives of the laboratory.

Several quality assurance reports are created in this effort. These
reports serve different functions and are designed to inform the
ultimate user. In the case of a client/invoice report, the quality
assurance data is presented to facilitate the objectives of the project
requirements from data assessment through full 3rd party data

validation.

Quality control reports are also used within TriMatrix to monitor
the analytical process and to provide a means by which the
analytical process can be viewed over time. Examples of efforts

available for this monitoring process are presented in Appendix W.

Quality control reports are used extensively by the laboratory to
access the analytical process. Many of these reports are utilized
daily to monitor, for example — method accuracy, precision,
completeness, and to provide the means for overall data assessment
at the batch level. All QC reports are created through the LIMS

system.

Project Files

The project file is the comprehensive record of every analytical
project completed at TriMatrix. Project files are stored in secure

filing cabinets. Items typically retained in a project file include:

e Initial project report/analysis plan/proposal
e All correspondence or documents mailed or received with the
samples

e  Written record of client phone conversations

qam4.doc
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o All sample receiving/log-in forms
o Chain-of-custody forms
o Laboratory worksheets

o Copy of the invoice

To save paper and file space, electronic, rather than paper, copies
of final reports are typically retained, and can be regenerated on

demand.

By default, project files are stored on-site for 1 year, followed by
off-site storage at a secured limited access facility for an additional
6 years. Length of storage requirements are determined on a
client/project specific basis. If the ownership of the laboratory
changes, record storage will become the responsibility of the new
owner. In the event the laboratory was to go out of business, each
client will be contacted for instructions on record disposition.

Client records will be transferred or destroyed as instructed.

Quality Control Documents

A) Instrument Logbooks

Two different instrument logbooks are maintained, an instrument
run-log and an instrument maintenance log. Each log plays an

important role in the documentation of daily instrument activities.

The Instrument Run Logbook is used to document all analytical
determinations of a designated instrument. These determinations
include not only sample analyses, but also recordings of all
calibration and calibration runs, quality control analyses, and

where applicable, any instrument tuning activities.

The Instrument Run Logbook also provides a chronology of each
day’s analyses. This chronology plays an important role in the

data validation process. All run logs are identified by instrument
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manufacturer name, model number, serial number, and the starting
and ending dates encompassed. All completed run logs are issued

document control numbers, inventoried, and properly archived.

The Instrument Maintenance Log is used to document instrument
maintenance procedures, repairs, or modifications. All activities

are documented by recording what was done, by whom, and why.

All completed maintenance logs are identified by instrument
manufacturer name and model number, instrument serial number,
and the dates encompassed. All maintenance logs are issued

document control numbers, inventoried, and properly archived.

B) Controlled Temperature Units (CTU)

Each oven and incubator used for sample processing, and all cold
sample and standard storage devices have their temperatures
monitored and recorded on a daily basis. Within each CTU is a
certified thermometer. Additionally, each CTU used for sample
storage, and incubators used for BOD and bacteriological
incubation, have their weekend temperature monitored via
electronic data loggers. The calibration of liquid and digital

thermometers is verified annually.

All temperature readings and thermometer -calibrations are
recorded in a CTU Logbook. This logbook contains a page for
each unit with detailed information on unit identification, serial
number, laboratory location, and designated operating temperature.
All CTU logbooks are issued document control numbers,
inventoried, and properly archived. An example of a Controlled

Temperature Log is presented in Appendix X.

C) Balance Monitoring
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Each analytical and top loading balance used at TriMatrix is
monitored for accuracy. All daily checks are recorded in a
TriMatrix Balance Log (Appendix Y). All balance logbooks are
issued document control numbers, inventoried, and properly

archived.

D) Standard and Reagent Preparation Logbooks

All standards and calibration solutions used at TriMatrix are
prepared, when possible, from reagents or solutions traceable to
national standards. Whether a stock, an intermediate, or a working
concentration, each reagent and standard solution is traceable to its
origin. This is accomplished using the laboratory’s LIMS system
and/or a Standard Preparation Logbook (Appendix Z).

Information available on each standard includes:

e The analyte or analytes contained in the standard
e The concentration

e The solvent used to prepare the standard

e The preservative (i.e., nitric acid)

e The date of preparation

e Initials of the preparer

e The expiration date

e The unique identification number

Unique identification numbers are generated by the LIMS system
and/or a book, page, and line number system. All standard and
reagent preparation logbooks are issued document control

numbers, inventoried, and properly archived.

E) Pipet Logs

All autopipetors utilized for the delivery of standard solutions,

diluents, and reagents, are periodically checked for delivery
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4.1.3.9

4.1.3.10

accuracy. Because these pipetors contain mechanical parts they
are subject to inaccuracies if not properly maintained and

calibrated.

Daily calibrations (for pipets used to prepare standards), and
weekly calibrations (for pipets used to prepare quality control
samples) are recorded in a Pipet Calibration Logbook (Appendix
AA). Each log is identified by manufacturer name and model
number, the pipetor serial number (if available), and the starting
and ending dates encompassed. All complete pipet logbooks are
assigned document control numbers, inventoried, and properly

archived.

Confidentiality and Proprietary Rights

Since significant amounts of information regarding the details of a
client’s operations are received in the laboratory, it is essential that
strict confidentiality be maintained in the handling of all client
information. Client data is protected in locked filing cabinets and
in limited access computer files. Under no circumstances is the
name of a client, or any information regarding that client, revealed
to another client or to a regulatory agency without the client’s

written permission, under penalty of employment termination.

Any details of a client’s operations that have necessarily been
revealed to the laboratory for testing purposes are considered as
proprietary and protected by patents, copyrights, infringement

laws, or other legal constraints against disclosure.

Document Storage and Traceability

Archiving of information at TriMatrix has been designed to meet
both short-term and long-term storage needs. Archives are
maintained for a wide variety of data and documentation. These

archives can be categorized into two main groups, a) document
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4.14

archives (physical documents) and b) electronic archives (data
files). Table 1 illustrates the current TriMatrix archival systems,

their location, and duration.

Documentation records or logs are maintained for all archival
systems to aid in the quick retrieval of information. Extended
archival periods or special procedures are also in place for some

projects and clients.

Standard Operating Procedures (SOPs)

Many of the methods published today by various agencies provide only general

guidance in performing an analytical determination. A significant part of the

variability observed in analytical data is in large part due to minor variations in

the analytical process. A Standard Operating Procedure is a guide that clearly

defines the exact steps to be followed while performing a procedure. The

delineation of these exact steps in an SOP will improve the analytical

conditions, which in turn will help the overall reproduction of analytical data.

4.1.4.1

4.1.4.2

SOP Categories

SOPs are written for nearly all laboratory activities. The
categories utilized in the organization of SOPs are presented in
Table 2.

SOP Development, Formatting, and Review

All standard operating procedures are developed and written to the
specifications outlined in the TriMatrix guidelines for the
preparation of a SOP. These guidelines are presented in SOP
format and have been designed to accommodate analytical tests,
non-tests such as extractions or digestions, and documentation or
non-analytical activities. The guidelines were developed from
both USEPA and ASTM protocols for the creation of standard

operating procedures.
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4.1.5

4.1.4.3

LIMS

All SOPs developed by TriMatrix are subject to a review process
where signatures or approvals are required from the appropriate
area manager, the quality assurance department, and the Vice
President of Laboratory Operations. In addition to this overall
approval process, each page of an SOP is individually approved by
both the laboratory area and quality assurance department
(Appendix AB).

SOPs are reviewed and updated as necessary. Minor modifications
can be hand edited on the SOP. These modifications must be made
through the Quality Assurance Department. Depending on the
modification, distribution of the edited SOP (as described below)
may or may not be required. All minor modifications will be
incorporated into the next revision of the SOP.  Major
modifications may require the SOP to undergo an immediate

formal update.

SOP Documentation and Control

All SOPs are assigned a unique procedure identifier. Other
information included in every SOP is the effective date, revision
number, information on the author, total number of pages, and

identification of any individual page revisions.

All original, approved paper copies of TriMatrix SOPs are
controlled by the Quality Assurance department. Approved SOPs
are scanned and stored on the network Library drive. This drive is
accessible to all laboratory personnel. Copies of all outdated SOPs
are destroyed (or marked as obsolete), and the scanned copy of the

SOP is removed from the Library drive.
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4.2

TriMatrix utilizes the Element LIMS system developed by Promium
Corporation. This system controls all aspects of laboratory operations. The

main functions of the LIMS system are:

e Project Management

e Sample Management

e  Work Scheduling and Management

o Data Entry, Verification, and Approval
o Report Generation

e Invoicing

SAMPLE CONTROL, FLOW, AND STORAGE

Presented in the following section is a description of the policies and procedures that

were developed to identify, monitor, and document the flow of samples through the

Laboratory. A flow chart depicting this process is presented in Figure 4-3.

4.2.1

Project Initiation

When samples are received at TriMatrix, the necessary information that will
direct the analytical scheme has already been developed and implemented
within the project initiation/project management process. This process starts
with the award of a contract or proposal, a client request, or a pre-scheduled
sampling event. The basic steps and supporting documentation involved in the
project initiation process begins with the gathering of project information,
communications with all affected laboratory areas, and the input of required
project related data into the LIMS system. All requests for analytical work are
reviewed by the project chemist, and when necessary, applicable management
staff to verify the laboratory has the capability to perform the requested tests
and meet the requested turnaround times. Requests for changes to in-progress
projects must be made with the appropriate project chemist. Changes in
methodology will typically require client approval. The project chemist will be
responsible for coordinating all requests for changes with the impacted
laboratory areas. All approved changes will be formally made via the

laboratory’s LIMS system, thus continuing the normal paperwork flow.
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TriMatrix uses test methods that meet the needs of the client and are
appropriate for the tests undertaken. Methods published in international,
regional, or national standards are used. TriMatrix uses the latest valid edition
of a method unless it is not appropriate or possible to do so. All analytical
procedures are documented in SOPs supplemented with additional details to

ensure consistent application.

When not specified by the client, TriMatrix will select appropriate methods
published either in international, regional, or national standards, by reputable
technical organizations, in relevant scientific journals, or as specified by the
equipment manufacturer. Laboratory developed methods (or methods adopted
by the laboratory) are also used when appropriate for the intended use, and
have been validated following the various initial demonstration of capability
procedures. When specified by the client, TriMatrix will inform the client if

the specified method is considered inappropriate, or out of date.

Routine projects include samples matrixes and analyses that are continuously
processed by TriMatrix. Non-routine projects are those that require special
analyses, include parameters not routinely run by the laboratory, posses unique
holding times, or require expedited turnaround. Non-routine projects will
require approval from all affected laboratory areas. This approval process is
communicated in several different ways, including everything from the signing
of a quality assurance project plan (QAPP) to the transmission and receipt of an

electronic mail message.

Occasionally, a portion of a project may involve an analytical methodology not
currently possible at TriMatrix. When requested by the client, samples for
analyses outside the analytical scope of TriMatrix can be subcontracted to
another laboratory. It is preferred that the client specify the subcontract
laboratory. When the subcontract lab is not specified by the client TriMatrix
will only subcontract to laboratories that are NELAP accredited, or ISO-17025
certified, for the specific method of interest. Client specific program

requirements will take precedence over this rule. A registry of subcontract
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laboratories used by TriMatrix will be maintained, documenting their NELAP

accreditation or ISO-17025 certification.

The development of a project within the laboratory also involves the

preparation and shipment of sample collection materials and containers. The

processes involved in the procurement, preparation, and shipment of sample

collection materials and containers are presented in the sections below.

4.2.1.1

4.2.1.2

4.2.1.3

Sample Containers and Materials Procurement

TriMatrix utilizes only virgin bottle ware for all sample collection
kits. All containers are purchased pre-cleaned and come with

Certificate’s of Analyses.

Specific projects or programs may require the laboratory to verify
the cleanliness of the containers. When this is required specific
lots will be sequestered from the container vendor. Each lot will
be tested to verify the containers meet the project or program
requirements. Only containers whose cleanliness has been verified

will be used for the project.

Preparation of Containers

All sample containers utilized for the collection and preservation
of environmental samples are prepared by the bottle prep group.
The staff members of this group focus their activities exclusively
in the area of sample container procurement, preparation, and
shipping. Project sample container kits are requested using the

Container Packing List, presented in Appendix N.
Sample Container Shipment
When all containers have been assembled as requested on the

Master Bottle Packing List, the bottles are packaged and placed

into one or more shipping coolers. 40 mL glass vials are packed in
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small bubble pack bags. An attempt is made to organize each
sample cooler to help minimize time spent in the field. When
possible this is accomplished by packing bottles together by
sample point. When complete, each shipping container will be
inspected by a project chemist to verify its accuracy.
Documentation of this inspection is made on the bottle packing

list. A copy of the bottle packing list is placed in each cooler.

Also provided in each cooler is a set of instructions or comments
about the containers, material safety data sheets for all chemical
preservatives present, a return address label, an external COC
form, and if required, TriMatrix sample bottle custody seals. All
materials are packaged in a waterproof zip-lock bag. Examples of

these additional materials are presented in Appendix AC.

Packing is now added to the cooler and the shipping container is
sealed. When requested, signed TriMatrix custody seals can also

be applied to the outgoing cooler.

Sample Receipt

The receipt of all sample shipping coolers (empty or full) will be
documented in the Sample Receipt Record logbook (Appendix O).
This logbook documents the delivery method, date, and time, the
number of coolers received, the client, and the name of the
TriMatrix employee who received the cooler. This information is

entered into the logbook immediately after drop-off.

As soon as possible after the shipping cooler is received and all
available information entered into the Sample Receipt Record,
cooler inspection and sample temperature determination occurs.
The observations associated with this step by step process are
recorded on the “Sample Receiving/Log-in Checklist” (Appendix
P). This Checklist must be completed for all samples for a given

project received on a given day. A supplemental “Sample
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Receiving/Log-in Checklist Additional Cooler Information” form
is available when receiving projects consisting of more than four

coolers (Appendix Q).

IMPORTANT: When initiating each Checklist, make sure the
Receipt Log Page/Line number from the Sample
Receipt Record logbook is recorded at the top of
each Checklist. This ties the receipt of the

sample coolers in with the samples themselves.

Record the cooler number of the first cooler and the current time.
Observe and record the type of coolant used. When possible, the
sample temperature of three random samples (locations
representative of the coolant present in the cooler) will be taken. If
a temperature blank was received, measure and record this

temperature as well.

Sample temperatures are recorded using a calibrated infrared
thermometer. Because this type of thermometer is actually
measuring the temperature of the container, it is critical that the
temperature is taken as the sample is removed from the cooler.
The container warms up quickly and any other method will result
in an incorrect reading. Do not dry the container prior to
measuring the temperature. Containers wet from melt water are
preferred to dry containers. Record the temperature values on the
Checklist. Report all temperatures to the nearest 0.1° C. If a
correction factor is necessary, record the correction factor and the
corrected temperature on the Checklist. If any temperature
exceeds 4° C, average the three sample results and also report the
average. If the average temperature of the three samples, or the
temperature of the temperature blank exceeds the 6° C required by

most regulatory bodies, it must be noted on the Checklist.

If sample receipt and temperature determination occurs outside of

normal business hours, place received coolers in the walk-in for
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storage. Assemble all the paperwork, and place it in the after-
hours basket. The remainder of the receiving process will be

performed by a log-in technician during the next business day.

Sample Examination

Samples received at TriMatrix are required to be accompanied by a
TriMatrix Laboratory Chain-of-Custody (COC) form (Appendix
AD). For samples received without this form, the log-in technician
will initiate the COC process. Should a submittal or delivery
group be identified as an internal COC project, the log-in

technician will initiate the procedures outlined in section 4.2.2 B.

The remainder of page 1 of the Checklist is now filled in.
Observations are made on the accuracy of the COC and the
condition of the sample containers. Many of the aqueous samples
received have been subjected to some form of chemical
preservation. Verification of the preservation is required; however,
depending on the analysis this verification may not occur during
the log-in process. The “Sample Preservation Verification Form”
(Appendix R) specifies what container types will have their
preservation verified during log-in. The form also specifies what
container types can have an incorrect preservation adjusted.
Preservation verification is performed via a pH check using
calibrated pH strips. Determine the correct reading against the
color chart on the pH strip container. Document the pH found on
the Sample Preservation Verification Form. Use only the pH strips
located in the log-in area whose calibration has been verified and

recorded in the pH Strip Calibration Logbook (Appendix AE).

Should a) the result of any preservation check indicate that the
sample has not been properly preserved in the field (or the
buffering capacity of the sample has resulted in an unacceptable
sample pH at receipt) or b) there is insufficient evidence indicating

that other needed preservation reagents (e.g., Zinc Acetate for
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4.2.1.7

Sulfides) have been added, then a Sample Receiving Non-
Conformance Report (Appendix S) is to be initiated and the project
chemist contacted as soon as possible. In some instances, the
holding time of such samples may be shortened. No preservation

adjustment may be made without approval from a project chemist.

IMPORTANT: Shaded boxes on the Checklist indicate an out-
of-control situation. The selection of any shaded
box during the completion of this form also
requires the initiation of the Sample Receiving

Non-Conformance Report.

Collect all paperwork and deliver to the appropriate project
chemist for review. Any issues that require contact with the client
for resolution will be made in a timely manner. The project
chemist will create a submittal and return the paperwork. Once the
project chemist returns the paperwork, page 2 of the Checklist can

be completed, and the samples logged into the LIMS system.

Sample Log-In

All samples received by TriMatrix are logged into the LIMS
system. The log-in procedure assigns a unique TriMatrix sample
number to each sample, allowing samples to be tracked, data
stored, and quality control associated for any sequence of events
during a particular analytical period. The primary steps involved

in the sample log-in process are presented below.

Sample Splitting

In the event that TriMatrix is unable to provide sample bottles, or
circumstances prevent the splitting of samples in the field, the log-
in technician can provide sample splitting services; however,
sample splitting will typically be performed by a laboratory area

chemist. These services include taking the sample as received and
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sub-sampling it into the appropriate bottle with the preservative
requirements as set forward in Appendix AF — Sample Collection
Guidelines Bottle and Preservative Requirements. Sample splitting
will only be performed when instructed by a laboratory project

chemist with client approval.

A. Sample Splitting-Water Samples

Laboratory area managers will be consulted in order to insure that
sufficient volume will be available to all areas of the lab after
splitting. In the event that sufficient volume does not exist, the

Project Chemist will be immediately notified for resolution.

When a bulk sample arrives for both organic and inorganic
analysis, and sufficient sample exists, the organic aliquots will be
removed first. The remainder of the sample will be transferred to

properly preserved containers for each inorganic analyses.

B. Sample Splitting-Solid Samples

When solid samples, such as sediment or soil, are to be received at
TriMatrix, every attempt will be made by the Project Chemist and
field sampling personnel to insure that two samples are provided as
replicates for the appropriate tests. One of these samples will be
assigned to the organic area and the other to the inorganic area. If
only one sample is received and if organic analyses are required,
the organic aliquots will be removed first. Prior to sub-sampling,
solid samples will be made homogeneous by either one or all of the

following manners:

e Stirring
e Grinding

e Particle separation (sieving)
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The laboratory area manager is responsible for deciding how a
solid sample will be split. Problems or concerns that may arise on
splitting a solid sample will be addressed by the Project Chemist
and Laboratory Area Manager. After the organic portions have
been removed or split, the remaining sample will be provided to

the inorganic facilities for any further splitting.

Sample Distribution

All samples received at TriMatrix are labeled by the log-in
technician. These labels include both the necessary information
for proper identification, and information on any potential for

flammability, reactivity, contact, or health based risks.

After completing the log-in process of all the various samples
connected with a particular project, the log-in technician will store

the samples in the correct Controlled Temperature Unit (CTU).

e Routine Water and Solid Samples: Samples that require
refrigeration will be stored in the CTU designated for all routine

water and soil samples.

e Routine Volatile Water and Solid Samples: All volatile samples
are stored in designated VOA CTUs. Volatile water and soil
samples are segregated and stored separately. No other sample
types are stored in the VOA CTUs.

All CTUs used for VOA sample storage will also contain a
storage blank. The storage blank is a preserved 40 mL VOA
vial filled with deionized/distilled water. The storage blank is
replaced and analyzed on a weekly basis. If positive results are
observed for any target analyte above the laboratory’s minimum
reporting limit, all samples stored concurrently in the CTU must

be evaluated for possible contamination. All sample results
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within 5 times the level quantitated in the storage blank must be

qualified as estimated.

o Odoriferous and Hazardous Samples: Stored separately in a
special vented facility. If volatile analyses are to be performed,
samples are stored under refrigeration. Samples are identified
to the laboratory by means of a narrative within the LIMS
System.

All samples that are involved as physical evidence in a legal
procedure or simply identified as Chain-of-Custody will be
handled under COC procedural safeguards.

Chain-of-Custody (COC)

All samples received by the laboratory require some form of chain-of-custody
(COC). TriMatrix practices two levels of COC, external and internal. The
degree of custody tracking and documentation is driven by the final deposition
of the laboratory data. Generally, if samples and their analytical results are
subject to involvement as physical evidence or in a legal procedure, both
external and internal custody procedures will be followed. If samples or results
are not subject to legal procedures, only external COC procedures will be

followed. A description of these two custody scenarios is presented as follows:

A. External COC

Samples only requiring external COC will have their custody tracked from
sample collection to delivery at the laboratory. This process involves the
completion of a TriMatrix external COC form, as presented in Appendix AD.
This form accompanies the sample containers prepared by TriMatrix to the
sample collection site. Any sample or submittal received at the laboratory
without a TriMatrix external COC form will initiate a process where the log-in

technician will complete the necessary external COC forms for carrier sign-off.
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For document control purposes, all external COC forms have a unique

identification number.

B. Internal COC

Samples requiring strict COC will initiate the process by which all events or

periods of sample handling will require a traceable document protocol.

The internal COC process involves the completion of a TriMatrix internal COC
form for all phases of the analytical process. This includes sample extractions,
distillations, digestions, analyses, and disposal. An example of the TriMatrix
internal COC form is presented in Appendix AG. All internal COC forms are

maintained in a series of submittal or delivery group folders.

C. Sample Security

All samples, whether under external or internal COC protocols, are maintained
in a limited access secured area. This level of security is applied to all phases
of the analytical process from sample log-in to final sample disposal.

D. Sample Disposal

All samples received are subject to disposal as waste once tested and discarded.

Three general categories discarded samples fall into are the following:

1. A sample may be returned to the client (specifically, if highly

contaminated).

2. Too contaminated for municipal disposal and must be disposed of as waste

through a hazardous waste facility.

3. [Inert, uncontaminated, and nontoxic samples in accordance with municipal
waste regulations may be disposed of in the municipal dumpster and/or the

laboratory waste room sink leading to the city sewer.
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4.2.3 General Laboratory Security

Access to the laboratory is handled in a secure fashion, with access restricted to
authorized personnel only. All laboratory areas including sample storage,
sample container preparation, analytical laboratories, sample preparation,
sample disposal, analytical documents, and data files are restricted. Non-
authorized personnel may enter these areas only when escorted by a laboratory

staff member.

It is the responsibility of all laboratory staff members to insure that the rules of

restricted access are followed and maintained at all times.

CALIBRATION AND CALIBRATION VERIFICATION

This section describes procedures for maintaining the accuracy of all the instruments and
measuring equipment used in conducting laboratory analyses. Calibration of the
instruments and equipment is performed prior to each use or on a scheduled periodic

basis.

Calibration of laboratory instruments and equipment is performed to verify that the
analysis portion of the testing process is functioning properly and at the required
sensitivity. A calibration section included in each analytical SOP covers the frequency,
stability, and specific calibration steps, based on analytical method requirements and

instrument or equipment manufacturer’s recommendations.

Initial calibration is performed using standards of certified value to establish the linear
range of the analysis for the analytes of interest. Each calibration curve is verified using
a Second Source Calibration Verification Standard (SCV) prepared from a source
dissimilar to that used in the preparation of the calibration standards. The calibration is
also verified at the beginning and during the analytical sequence, using a standard

prepared from the same source as that used in the initial calibration.

Calibration activities are divided into three categories:

Field Equipment (section 4.3.1)
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Laboratory Instrumentation (section 4.3.2)

Laboratory Equipment (section 4.3.3)

4.3.1

4.3.2

Field Equipment

Perform daily calibration checks on field equipment prior to the
commencement of any field analyses. Follow the written calibration procedure
for each individual piece of field equipment. The equipment is held out of
service until repairs and successful recalibration occurs. A summary table of

all calibration procedures and frequencies is included (Table 3).

Laboratory Instrumentation

Calibration of laboratory instruments is based on approved SOPs. Records of
calibration, repairs, or replacement are filed and maintained by the designated
laboratory analyst. These records are filed at the location where the work is
performed and are subject to QA audit. For all instruments, the laboratory
maintains in-house spare parts or service contracts with vendors. A summary
table of all calibration procedures and frequencies is included (Table 4). Flag
any instrument that does not pass daily requirements. Hold the instrument out

of service until repair or successful recalibration occurs.

4.3.2.1 Inorganic/Classical Chemistries

Inorganics analysis utilizes a wide variety of wet-chemical
procedures and instruments. Calibration steps may vary depending
on the specific analytical method being utilized. However, certain
general principles of calibration apply to all inorganics testing.
Every analytical method requires calibration or calibration
verification prior to sample analysis. Using a group of certified
standards, the linear range is defined. The calibration is checked
on a continuing basis to be certain that the method is within the
required test parameters. All inorganic calibrations must meet the
specific requirements described below unless required otherwise

by the method or manufacturer.
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The instrumentation used to conduct these analyses is calibrated
using calibration standards prepared by dilution of stock solutions.
One standard is prepared at the reporting limit of the analyte of
interest while the other standards bracket the concentration range
of the samples. The high or the low standard may be omitted from
the calibration curve; however, the minimum number of calibration
standards required by the method must be maintained.
Additionally, the minimum reporting limit must be elevated, or the
linear range reduced, if the corresponding standard is eliminated

from the calibration curve.

An SCV originating from a dissimilar stock solution than that used
for preparation of the calibration standards is prepared and
analyzed. Continuing Calibration Verification blanks and
standards (same source as that used in the initial calibration curve)
are run at the beginning, and periodically, throughout the
analytical sequence, typically after every 10 analyses. The value
of the continuing calibration standard concentration must agree
within the method specified criteria; generally +15 percent of the
initial value or the appropriate corrective action is taken.
Corrective action may include recalibrating the instrument and

must include reanalyzing the previous 10 samples.

AAS/ICP/MS Emission Systems

The atomic absorption spectrophotometer (AAS), inductively
coupled plasma emission spectrophotometer (ICP), and inductively
coupled plasma mass spectrometer (ICP/MS) instruments are
calibrated by the use of a minimum of three calibration standards
(6 for ICP/MS) prepared by dilution of certified stock solutions.
One standard is prepared at the reporting limit of the analyte of
interest while the other standards bracket the concentration range
of the samples. The high or the low standard may be omitted from

the calibration curve; however, the minimum number of calibration
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4.3.2.3

4.3.2.4

standards required by the method must be maintained.
Additionally, the minimum reporting limit must be elevated, or the
linear range reduced, if the corresponding standard is eliminated
from the calibration curve. Calibration standards contain acids at
the same concentration as the digestates. A continuing calibration
standard is analyzed after every 10 samples. The value of the
continuing calibration standard concentration must agree within
method specified criteria, generally £10 percent of the initial value
or the appropriate corrective action is taken. Corrective action
may include recalibrating the instrument and must include

reanalyzing the previous ten samples.

Gas/Liquid Chromatography

Analysis performed by gas chromatography follows USEPA
protocols. The instrument is calibrated using three or five point
calibration curves (depending on method requirements) for both
volatile and semi-volatile compounds. The high or the low
standard may be omitted from the calibration curve; however, the
minimum number of calibration standards required by the method
must be maintained. Additionally, the minimum reporting limit
must be elevated, or the linear range reduced, if the corresponding
standard is eliminated from the calibration curve. Continuing
calibrations are performed after every ten samples. The value of
the continuing calibration standard must agree within £15 or 20
percent (depending on method requirements) of the initial value or
the appropriate corrective action is taken, which may include
recalibrating the instrument and must include reanalyzing the

previous ten samples.
Gas Chromatography/Mass Spectrometry (GC/MS)
Prior to calibration, the instruments used for GC/MS analyses are

tuned by analysis of p-bromofluorobenzene (BFB) for volatile
analyses and decafluorotriphenylphosphine (DFTPP) for semi-
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volatile analyses. Once the tuning criteria for these reference
compounds are met, the instrument is initially calibrated using a
three or five point calibration curve (depending on method
requirements). The high or the low standard may be omitted from
the calibration curve; however, the minimum number of calibration
standards required by the method must still be maintained.
Additionally, the minimum reporting limit must be elevated, or the
linear range reduced, if the corresponding standard is eliminated
from the calibration curve. The instrument tune will be verified
each 12 or 24 hours of operation (depending on method
requirements). Continuing calibration is verified as specified in
the method. The calibration standards are commercially available
certified standards containing the target analytes, surrogate spikes,

and internal standards.

Laboratory Equipment

Personnel performing calibration should also be alert for any condition that
renders a piece of equipment inoperable or unfit for use; for example, inspect
thermometers to ensure that mercury or alcohol columns are not separated. If
an equipment malfunction is noted during calibration, the equipment must be
tagged and removed from service. The equipment is held out of service until
repairs and successful recalibration occurs. Record all malfunctions, repairs,

and re-calibrations in the appropriate logbook.

Maintain records for each piece of equipment requiring calibration, showing
equipment description and identification number, calibration frequency and
acceptable tolerances, personnel performance calibration, date, reference
material used, calibration results including acceptance or failure, removal from

service, repairs, and date and authorization for return to service.

4.3.3.1 Balances

An annual third party maintenance and calibration is performed on

all balances. Daily calibration is performed by TriMatrix on all
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4.3.3.2

balances using class S or higher NIST traceable weights. Provided
daily calibration is successful the weights themselves are indirectly
calibrated on a daily basis via the third party’s calibration;
therefore, re-certification or replacement of the weights is not

required every five years.

Thermometers

Thermometer calibration is performed annually, using a NIST
certified thermometer. The NIST thermometer must be re-certified
or purchased new every five years. Written records are maintained

of all annual calibrations.

DATA REDUCTION, VALIDATION, AND REPORTING

Data reduction is the process by which raw analytical data is tabulated and calculated.

Data validation is the review of the data generation and reduction process. Data reporting

is the compilation of all sample results for distribution to the client. All analytical data

generated by TriMatrix Laboratories is subjected to the reduction, validation, and

reporting process as described below.

4.4.1 Laboratory Data

4.4.1.1

4.4.1.2

Data Reduction

Initial results for most analyses are calculated using a computer
directly interfaced to the instument. Data reduction is
accomplished using software that has been wvalidated for its
intended purpose. The initial result is exported to the LIMS
system. Data such as initial volume, final volume, and percent
solids, are used by the LIMS system to calculate a final result.
When manual data reduction is required, it is performed according

to the written standard operating procedure for that analysis.

Manual Integrations

qam4.doc

4-29 11/08



& TriMatrix
é

Laboratories, Inc.

Quality Assurance Manual

Manual integration is defined as any post acquisition adjustment to
the automated software peak integration. Manual integrations are
often times legitimately required to correct for baseline drift, noisy
baselines, poorly resolved peaks, closely eluting or missed peaks,
peak tailing, or peak splitting. Manual integration may never be
used for the sole purpose of correcting failing quality control
parameters (i.e. shaving or enhancing peak areas or heights to
make failed calibrations, surrogates, or internal standards pass), or
as a substitute for poor or ineffective sample cleanup. Manual
integration must be used cautiously due to the increased scrutiny
inherent with adjusted data. Particular attention will be paid to
manual integrations performed on standards and blanks since these

samples are typically free of interferences.

Before and after documentation must be provided with all manual
integrations. This documentation must clearly show the original
integration “before”, and the manual integration “after” baseline.
Clear identification of manual integrations must be included in the
case narrative for all samples analyzed under Federal Facilities
work requirements. All quantitation reports must clearly identify
manual integrations by flagging the peak with a designator that
cannot be removed by the analyst. Additional documentation

requirements include:

¢ Date of the manual integration

e Reason for the manual integration

e The integration area or height before manual integration
e The integration area or height after manual integration

o A signature/date by both the analyst and the reviewer.

Any questions concerning manual integration must be resolved
with the area manager or the quality assurance officer before final

results are approved and released to the Project Chemist. The
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complete laboratory manual integration requirements are detailed

in the TriMatrix manual integration SOP GR-10-115.

Four Levels of Data Validation

First Level Review

Data validation begins with the analyst. It is the basic
responsibility of the analyst to produce data that is complete,
correct, and conforms to all applicable methods and standard
operating procedures. If results are not acceptable, it is the duty of
the analyst to perform the appropriate corrective action and to
thoroughly document that action. The analyst will verify the
following before updating the analysis status to “Analyzed”:

e Applicable standard operating procedures were followed

e Proper analytical sequence was followed

e Sample preparation information was correct

e Calibration has been performed properly

o Analytical results are complete

¢ Holding times have been met

e Method criteria were met

e Any special sample preparation or analytical requirements have
been achieved

¢ All analytical abnormalities have been noted

e Corrective actions are thoroughly described

¢ Good record keeping practices have been followed

e Any problems are communicated to area manager

e Data was correctly transferred to Element

e Calculations were performed properly

e Quality control samples are within established limits

e Documentation is complete

e Raw data, including chromatograms and instrument printouts are
complete

e Case narrative or qualifier pages are complete
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Second Level Review

A laboratory area peer or designated validator, in essence,
performs the same validation steps performed by the analyst.

Particular attention should be paid to:

e Dilution factors were entered correctly and detection limits
elevated accordingly

¢ Analysis dates are correct

¢ Quality control and analytical batch information is correct

e Quality control results and spike amounts are correct and in
control

¢ Project specific limits are correct

¢ Run a draft copy of the report, specific to the laboratory area, to
verify all results have been adjusted correctly

¢ Any required qualifiers or narratives have been entered
Any problems must be resolved with the analyst, and when
appropriate the quality assurance manager, prior to updating the

status to “Reviewed.”

Third Level Review

Once all analyses associated with a work order have been entered
into the LIMS system and approved, the project chemist will

perform the Third Level Review. This review will verify that:

¢ The requirements of the client have been met

o All required narratives and qualifiers have been included
o All quality control parameters required are in the report
¢ Results of complimentary tests make sense

e The data is accurately presented

¢ Holding times have been met

e Calibration checks are sufficient
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e Documentation is complete

Once this review is complete the project chemist will approve the
data and generate a final report. It is during this time that any data
package deliverables are collected and reviewed. When printed the

work order status updates to “Reported.”

Fourth Level Review

The project chemist will perform a final review of the data package

hard copy to ensure that:

o All required data package components are complete and
accounted for

¢ Quantitative results are correct

e The overall presentation of data to the client is in an

understandable format

In addition to the formal data validation guidelines listed above for
the analyst, area manager, and project chemist, there are many
practical questions that all of these persons need to keep in mind
when reviewing data and finished client reports. Among these
“common-sense” evaluations of laboratory data are the following

important considerations:

e Data makes good, sound, practical sense

e Multiple runs of the same samples relate, match, or are within
acceptable range

e Data from complimentary analyses compares, i.e.
COD>BOD>CBOD

e Total cyanide > amenable and free cyanide

e Total solids > suspended and dissolved solids

e TKN > organic N + ammonia N

e Inorganic N = ammonia N + nitrate N + nitrite N

e TOC <BOD or COD

qam4.doc

4-33 11/08



& TriMatrix

é Laboratories, Inc.
Quality Assurance Manual

4.4.2

4.4.3

e Total phosphorus > ortho phosphorus

e Calculated total dissolved solids/conductivity = 0.55 — 0.7

e Analytical run looks good; proper decisions were made

e Peaks from chromatogram or instrument printout look normal

e Computer identifications are correct

o Are qualitative/quantitative results real, especially low level

e Know and be sensitive to common laboratory contaminants

e Know area/analytical method pitfalls-be extra cautious

e All practices are sound and are supported by documentation-no

appearance of random decisions

When complete the report will be signed. Data packages with
deliverables will be scanned and archived. Work order status will

be updated to “Completed”.

Field Data

All data reduction, validation, and reporting for field activities must meet the
same requirements as those required in the laboratory. Many of the field
instruments, such as those measuring pH, dissolved oxygen, turbidity,
temperature, and specific conductance, require a manual data printout from a
computer interface. The analyst is responsible for immediate tabulation and
calculation of raw data in the field. The field section manager must perform a
prompt, on-site validation of field data before the opportunity is lost to perform

any necessary field re-tests.

Subcontracted Data

Analytical results from subcontracted samples will be reported as an
attachment to the TriMatrix data package. The attachment will contain the
entire subcontracted data package as received by TriMatrix. To eliminate the
impression that the subcontracted analyses were performed by TriMatrix,
subcontracted results will never be incorporated into the TriMatrix generated

report.
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4.5

VERIFICATION PRACTICES - EXTERNAL/INTERNAL QUALITY CONTROL

4.5.1

4.5.2

4.5.3

Standard Reference Materials

A crucial step in the generation of quality data is the purity and traceability of
reference materials used in the analyses. Reference materials may be physical
standards (such as certified thermometers and weights used to calibrate
laboratory thermometers and balances) or chemical standards (used to establish
and check operational calibration of analytical methods). Physical standards
should be traceable to the National Institute of Standards and Technology
(NIST). Physical standards must be recalibrated (by an external vendor
certified to perform the calibration), or purchased new every five years.
Chemical reference materials of high quality can usually be obtained from
reliable commercial vendors. For a given analysis, standard reference materials
must be kept on hand from more than one vendor source. During the testing
operation, standard reference materials from different vendor sources are

crosschecked with each other.

Internal Quality Control Programs

TriMatrix routinely adds samples to the sample stream to demonstrate the total
testing process is operating within prescribed limits for accuracy and precision.
With the exception of Blanks, the concentration of these quality control
samples is known prior to the analysis. Types of Quality Control Samples are
presented in Table 5. Duplicates and spiked duplicates are selected at random,

and when not specified are rotated among clients.
External Quality Control Samples-Proficiency Testing
TriMatrix Laboratories receive Performance Testing (PT) samples on a

scheduled basis from state and federal regulatory agencies as well as certain

client organizations. A summary of these PE samples is given below:

PT Program Sample Type Source Frequency
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WS Drinking Water ERA Semi-Annual

WP Waste/Ground Water APG Semi-Annual

Soil Soil ERA Semi-Annual
Varies Environmental State/Federal Programs Varies
Varies Environmental Client Varies

TriMatrix receives written reports from sponsoring agencies grading not only
their performance, but also a comparison to other laboratories participating in
the study. This provides feedback to laboratory personnel regarding the
satisfactory use of analytical methods and equipment. Additionally, results
from all single and double blind PT samples are used as part of the laboratories

fraud prevention and detection program.

DATA ASSESSMENT PROCEDURES

4.6.1

4.6.2

Precision

Precision of laboratory analyses will be assessed by comparing the analytical
results between matrix spike/matrix spike duplicate (MS/MSD) for organic
analyses, and laboratory duplicate or MSDs for inorganic analyses. The
relative percent difference (RPD) will be calculated for each pair of duplicate

analyses using the following equation:

S-D
S+D
2

%RPD = x100

where:
S = first sample value (original of MS value)

D= second sample value (duplicate or MSD value)

Accuracy
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4.6.4

Accuracy of laboratory results will be assessed for compliance with the
established QC criteria using the analytical results of method blanks,
reagent/preparation blank, matrix spike/matrix spike duplicate samples,
equipment blank, and trip blanks. The percent recovery (%R) of matrix spikes
will be calculated using the equation below:

%R:[%jxmo

A = the analyte concentration determined experimentally from the
spiked sample;

B = the background level determined by a separate analysis of the un-
spiked sample

C = the amount of the spike added

Control Limits

Unless fixed in the analytical method, all quality control acceptance limits in
use at TriMatrix are derived from historical data, for each method, matrix, and
QC type combination. Precision and accuracy control limits are calculated at a
99% confidence level (+/- three standard deviations); warning limits are
calculated at a 95% confidence level, (+/- two standard deviations). Accuracy
windows are calculated using the mean of the percent recoveries. Precision
windows are calculated as specified in SW-846, using the relative percent

difference of the amounts found, not the percent recoveries.
Uncertainty

In addition to the precision and accuracy of a result, a value relating to
confidence is available in the form of a measurement uncertainty estimate. The
measurement uncertainty value is estimated using the QC-based nested
approach and is calculated at the 95% confidence level. Uncertainty estimates

are reported as "percent relative uncertainty.”
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4.6.5 Completeness

The data completeness of laboratory analyses results will be assessed for
compliance with the amount of data required for decision making. The

completeness is calculated as follows:

valid data obtained

Completeness = ( J x100

total data planned

PROCEDURES FOR CORRECTIVE ACTION

When a non-conforming event or process deviation has occurred, corrective action is
required. A written standard operating procedure (plan for corrective action) provides the
steps for dealing with an out-of-control testing situation. The assessment of whether the
process is out-of-control is based on predetermined limits for laboratory operations.
Non-conformances based on statistical analysis or quality control samples are readily
apparent and easy to identify. A process deviation, which does not have a directly
observable impact on data quality, is more difficult to discern. Examples of the latter,
subtler types of non-conformances include volatile samples not properly stored; oily
layers in certain types of samples that may interfere with analysis; or a water-soaked
sample label whose information is barely legible. Discovery of a non-conforming event
or process deviation can result from the observations of a staff member, a review of
laboratory data at any level, the result of an audit, or a client complaint. A corrective
action investigation will be initiated within one week of the discovery of any non-
conformance. The time frame required to resolve a specific deficiency and implement the
corrective action is dependant on the magnitude of the problem and the defensibility and
use of the data. Most non-conformances should be resolved within 60 days from the
initiation date. Non-conformances that specifically impact sample results should be

resolved within 14 days.

NOTE: The client must be contacted within 48 hours (2 business days) upon the

discovery of any event that may cast doubt on the validity of a sample result.

The overall scheme of a corrective action plan can be outlined as follows:

1. Define the problem and evaluate the significance of the non-conformance;
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Assign responsibility for evaluating the problem and determine if the client should be
notified and/or work recalled;

Determine thorough investigation of all the pertinent facts what the probable cause of
the problem is;

Select and implement the action(s) most likely to eliminate the problem and prevent
recurrence;

Assign responsibility for carrying out the corrective steps and implement the action;
Follow-up to ensure that the problem has been eliminated and when necessary

authorize the resumption of work.

Specific responsibility for implementing corrective action is as follows:

It is the responsibility of the analyst or other employee who observes a non-conforming

event to:

Identify and define the problem.

Fill out a Non-Conformance Investigation Report (refer to Appendix AH).

When applicable, investigate and attempt to determine the cause of the problem.
Report the problem promptly to the area manager. When applicable, accept
responsibility for implementing the corrective action approved by the area manager.
When applicable, evaluate the effectiveness of the corrective action.

When applicable, verify that the corrective action has eliminated the problem.

It is the responsibility of the laboratory area manager to:

Review the problem and the proposed corrective action.
If the reporting person does not have a remedy, work together with the person to
determine a satisfactory solution.

Assign the final corrective action steps to be performed.

It is the responsibility of the QA Department to:

Follow-up to ensure that the problem has been eliminated and when necessary
authorize the resumption of work.

Review, sign, and categorize every Non-Conformance Investigation Report.
Randomly review corrective action documentation in laboratory through internal

audits to ensure that adequate records are being kept.
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The ultimate goal of every non-conformance investigation is to resolve the error through
identification of the error’s root cause. Ideally, once the source of error is found, change
can be implemented to prevent reoccurrence of the same error thereby providing a system

of continuous quality improvement.

Non-conformances can originate from anyone in the laboratory. Provide the QA
department with a copy of the initial report at the time of its distribution, followed by a
copy of the completed report. The final report will be distributed to all necessary
personnel. Initiation of non-conformance reports associated with out-of-control PT
samples will commence with the QA department. The initial non-conformance will be
typed up and may include attachments such as a graph charting the history of PT results
for that analyte. The history of results for that analyte in PT studies will also be reviewed
through the database, looking at additional items such as method, matrix, analyst, vendor,

and study type (WP, WS, etc.).

NOTE: Non-conformances associated with PT samples must be completed and
distributed to state, federal, and other applicable regulatory agencies within

the time frame established by that agency.

Returned non-conformance reports will be typed and the final report may include copies
of raw data, information concerning traceability, graphs charting historical data, graphs
charting trends in analysis, calibration graphs, or any other information relevant to the

investigation.

When investigating a failing PT sample, a questionable analytical result, or a client
complaint, the following systematic approach for error analysis should be followed until
the primary source of error is located and resolved. Progress through them in the order
they are presented below (easy to determine transcription error through difficult to

determine analytical/procedural failure).

1. Consolidate all necessary raw information, run data and associated calibration and
quality control data for both the reported and any non-reported analyses of that
sample.

2. Confirm that the intended result was the reported result (transcription error).

Verify that the sample was prepped correctly.
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10.

11.

12.

Verify the correct analytical and pre-treatment method was used.

Double check all manual calculations, looking for incorrectly calculated results,
missing dilution factor, wrong initial and final volumes, etc. Where possible
manually calculate the result and compare with the reported result.

Compare the age of the calibration to the PT analysis date.

Review data associated with all quality control samples for biases. Also evaluate
all QC solutions with respect to age, source, storage, and handling.

Determine the reasonableness of the data. Verify that all QC parameters were in
control. Compare results to established limits to the data quality objectives of the
study (i.e. tighter QC required for WS studies).

Review standard laboratory techniques used on the sample and all associated QC
analyses. Were measurements used in quantitation made volumetrically? Were
pipets and volumetric flasks used, or were less stringent techniques employed?
Were serial dilutions made during the preparation of the curve?

Review analytical conditions, integration, background corrections, analyte
resolution, and any confirmation runs.

Review calibration ranges. Are they too large for the analysis? An over extended
calibration range will appear S-shaped. Check the population of curve points in the
area of the analyte concentration.

Review calibration type (linear, average, response factor, polynomial non-linear,
etc.). Reprocess multi-level curve data through a best fit program and if linear,
perform a residuals analysis to identify outlier calibration points. If the result was
quantitated using an average response factor, compare with the best-fit information

and confirm justification for use of the average response factor quantitation.

In general, there are three major areas where corrective action is required. These

categories are described below. Non-Conformance Reports are required on indications

flagged with a *. Other indications may require a Non-Conformance Report based on the

circumstances.

4.7.1

Quality Control Failures

These are usually handled within the laboratory by the analyst.

Indications of Non-Conformance

qam4.doc

4-41 11/08



& TriMatrix
é

Laboratories, Inc.

Quality Assurance Manual

4.7.2

Blanks, laboratory control, or spiked samples contain contamination
greater than acceptable levels.

Suspicious trends in spike recoveries or relative percent differences (RPD)
between duplicates.

Initial instrument blank, initial calibration standards, QC check standards,
continuing calibration standard spikes, or method blanks are outside
acceptance criteria.

The method blank or instrument blank analysis exceeds the detection limit

for the analyte.

Recommended Corrective Action

Prepare another instrument blank. If the response is still greater than the
reporting limit, look for sources of contamination in reagents, the
laboratory working environment, and the instrument.

Reanalyze standard. If results are still unacceptable, prepare new
standards. If necessary obtain new primary standards.

Reanalyze continuing calibration standard. If necessary, recalibrate and
reanalyze samples since last successful continuing calibration.

Evaluate preparation of spikes, spiking techniques, spiking equipment and

materials.

Procedural Failures

These are usually handled by the laboratory area manager and the quality

assurance department.

Indications of Non-Conformance

There are unusual changes in detection limits.

Statistical quality control data is demonstrating unacceptable trends or is
outside the warning or acceptance limits.

Deficiencies are evidenced on performance evaluation samples or internal
or external audits.

Clients express concern about the quality of their data.

Recommended Corrective Action
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4.7.3

4.7.4

Review the method with the analyst.

Reanalyze the samples and evaluate the results.

Recalibrate the instrument or analysis method with freshly prepared
standards and reanalyze the samples.

Re-extract and reanalyze the samples per the method.

Evaluate the data and sample behavior and investigate any possible
chemical interferences.

Re-run the samples using the method of standard additions.

Check the instrument for possible maintenance deficiencies.

Seek additional help from other analysts or provide additional training for
personnel involved.

Perform a system audit to evaluate corrective action measures.

Test Specification Failures

These are usually handled by the analyst, laboratory area manager, and the

quality assurance department.

Indications of Non-Conformance

Quality control check standard data is outside the acceptance limits defined

for that analyte.

Recommended Corrective Action

Review the method with the analyst.

Reanalyze the check standard and evaluate the results.
Prepare fresh check standard or new primary standard.
Recalibrate the instrument or analysis method.

Switch to a different standard vendor.

Investigate possible chemical interferences.

Check the instrument for possible maintenance deficiencies.

Retrain the analyst.

Customer Complaints
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4.8

4.9

The Quality Assurance Department coordinates with the client services staff to
receive quality feedback from clients. It is the responsibility of the QA
department to communicate any customer complaints to the laboratory
operating areas and to follow-up on corrective action taken to prevent a

recurrence.

PROCEDURES FOR PREVENTIVE ACTION

Changes and enhancements to existing policies and procedures are not always made
based on the result of failing analytical performance or other non-conformances.
Borderline performance, equipment changes/modernization, or outdated internal
procedures are all areas that may require modification or enhancement. Employees are
encouraged to analyze internal procedures of all kinds, and offer suggestions for
improvement. A Preventive Action Investigation form exists for this purpose (Appendix
Al). The form is used to record a description of the existing procedure and a proposed
solution, an action plan and systematic implementation schedule, and a follow-up section

to monitor the effectiveness of any resulting changes.

All Preventive Action Investigations are loaded into a database similar to that used to

track non-conformances

DEPARTURE FROM DOCUMENTED PROCEDURES

4.9.1 Management Policies

Any departure from a laboratory written standard operating procedure not
directly involving sample analysis or processing must be approved by the area
manager. The area manager must file a Non-Conformance Investigation
Report. The Non-Conformance Investigation Report must be included as part

of the data package.

Any departure from a SOP involving sample processing or sample analysis
must be justified in writing by the analyst and laboratory area manager. The
prior written approval of the laboratory president must be received before

performing the analysis. The laboratory president must also file a Non-
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4.10

4.9.2

Conformance Investigation Report. This Non-Conformance Investigation
Report must be included as part of the data package (the exception to this
requirement is those items in the analytical methods where a written
justification for technical and scientific reasons has been determined by the
analyst and approved by the Laboratory President as a deviation from the
analytical method).

Method Modification and Variances

Modification of, and variances in, analytical methods, except for the deviations

justified in writing and approved per section 4.9.1, are strictly prohibited.

PERFORMANCE AND SYSTEM AUDITS

4.10.1

Internal Audits

Annually the laboratory will be audited by the quality assurance department to
verify compliance to ISO-17025 and various State and Federal requirements.
Additionally, quarterly internal audits will be conducted by the quality
assurance department. Together these audits will encompass all elements of
the quality system. A formal written follow-up will be conducted after every
internal audit to verify that any deficiencies cited have been corrected, and that
the corrective actions have been successful. The following areas will be

included in the required internal audits.

4.10.1.1  System Audits

System audits are used to determine that each component within a
laboratory system is functioning properly and adheres to the
appropriate standard operating procedures, analytical methods, and
requirements of the Quality Assurance Manual. Systems to be

audited include:

A). Sample Handling and Control
B). Sample Analysis
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4.10.1.2

4.10.1.3

4.10.1.4

C). Records Processing and Control
D). Support Systems (such as air handling, DI water, analytical

balances, raw materials, etc.)

If during the course of an internal audit, problems were uncovered
that may have impacted the laboratories ability to generate quality
data, written notification must be provided to all impacted clients.
Impacted clients include all those clients who received results from
samples analyzed during the time frame the problem occurred.
This is accomplished by a letter explaining the problem, and
includes revised copies of the report that, if necessary, include any

required data qualifiers.

Documentation Audits

The Quality Assurance department also performs audits of the
laboratory documentation (laboratory notebooks, benchsheets,
instrument run logs, client file folders, etc.) to assess the

thoroughness and completeness of the documents.

Surveillance Audits

The Quality Assurance department, Area Manager, or their
designate observes an analyst in detail as a test is being performed.
Attention is given to general laboratory demeanor (orderliness,
cleanliness, good laboratory practices in  measuring,
documentation, etc.) as well as to adherence to analytical methods

and standard operating procedures.
Quality Assurance Reports to Management
The Quality Assurance Manager provides the Laboratory President

with a copy of all external audit reports. The report details any

deficiencies identified as well as recommended corrective actions.
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4.10.2 External Audits

4.10.2.1

On-Site Audits

Audits of the laboratory conducted by regulating agencies and
client organizations are to be perceived by the laboratory staff as
learning experiences and opportunities to hear suggestions from
knowledgeable persons on how operations might be improved.
Consequently, the laboratory staff is to be open and cooperative
with external auditors. Formal follow-up using written summaries
of external audits is to be carried out to ensure that any suggested

improvements are thoroughly evaluated.
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Figure 4-1
Documentation System Structure

Client Reports
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Figure 4-2
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5.0 REFERENCES

Methods for Chemical Analysis of Water and Wastes; EPA-600/4-79-020
most current revision.

Standard Methods for the Evaluation of Water and Wastewater; Current
Edition, APHA, AWWA, WPCF.

Handbook for Analytical Quality Assurance in Water and Wastewater
Laboratories; EPA 600/4-79-019, most current revision.

Physical and Chemical Methods for the Evaluation of Solid Waste: EPA-
SW-846, most current revision.

Guidelines Establishing Text Procedures for the Analysis of Pollutants: 40
CFR; Parts 100 to 149, Current Edition.

Good Automated Laboratory Practices; USEPA Office of Administration
and Resource Management, most current revision.
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Document Description

TABLE 1
Default Data Archiving Systems

Document Archives

Laboratory benchsheets

Laboratory benchsheets

Instrument Print-Outs (raw data)

Instrument Print-Outs (raw data)

Laboratory Logs (run, maintenance, analyst)
Laboratory Logs (run, maintenance, analyst)
Client Files (reports, correspondence, invoices)
Client Files (reports, correspondence, invoices)

Proposal Files

Purchase Agreements

SOPs

File Description

Electronic Archives

Storage Location

on-site
off-site
on-site
off-site
on-site
off-site
on-site
off-site
on-site
on-site
on-site

Storage Location

Storage Duration

1 year
6 years
1 year
6 years
1 year
6 years
1 year
6 years
5 years
5 years
5 years

Storage Duration

Storage Media

Instrument Data Files-GC/MS on-site 1 year Compact Disk
Instrument Data Files-GC/MS (copy) off-site 10 years Compact Disk
Instrument Data files-GC (Turbochrom) on-site 1 year Compact Disk
Instrument Data files-GC (Turbochrom) (copy) off-site 10 years Compact Disk
Instrument Data files-AA, ICP, ICP/MS on-site 1 year Compact Disk
Instrument Data files-AA, ICP, ICP/MS (copy) off-site 10 years Compact Disk
Instrument Data files-Auto Analyzer on-site 1 year Compact Disk
Instrument Data files-Auto Analyzer (copy) off-site 10 years Compact Disk
LIMS daily backup on-site fire-safe 30 day rotation DAT-Tape

SOPs on-site indefinitely Compact Disk
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TABLE 2
Laboratory SOP Categories

Trace Metals Instrumental-General

Gas Chromatograph Gas Chromatography/Mass Spectroscopy
Spectrophotometric Procedures Titrimetric Procedures

Gravimetric Procedures Electrochemical/Potentiometric Procedures
Extractions-Organic Quality Assurance

Sales and Customer Service Business and Accounting

Laboratory Computer Operations Laboratory Safety and Security

Sample Receiving, Storage, & Disposal Miscellaneous

Bottle Prep Inorganic-General

Microbiology

Waste Characterization
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TABLE 3
Field Equipment Calibration

Equipment Method Minimum # Type of Frequency Acceptance/ Frequency of Acceptance/
Reference Standards Curve of Rejection Continuing Rejection
Initial Calibration Criteria Calibration Criteria
Calibration Initial Verification Continuing
Calibration Calibration
Verification
Conductivity SW-846 Method 2 --- Initial * 5% of Value Daily ---
Meter 9050
Dissolved Standard Method - --- Initial * 5% of Value Daily ---
Oxygen 4500-0 G.
Meter
Temperature Standard Method - --- Initial * 5% of Value Daily ---
Probes 2550 B.
pH Meter SW-846 Method 3 Linearity Initial Adjust slope to Daily -
9040 within £0.05 pH
units accuracy
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TABLE 4
Instrument Calibration

Instrument Method Reference | Minimum Acceptance/Rejection Frequency of Frequency of | Acceptance/ | Frequency Acceptance/
Number Criteria Calibration Second Rejection of Rejection
Standards Initial Calibration Source Criteria Continuing Criteria
Initial Calibration Second Calibration Continuing
Calibration Verification Source Verification Calibration
Calibration Verification
Verification
Mercury SW-846 7470/7471 5 Correlation coefficient must Daily, at the Every 90-110% Every 10 90-110% recovery
Cold Vapor be >0.995 beginning of calibration recovery samples
AA every analytical
batch, and when
CCV fails
acceptance
criteria
EPA 245.1 95-105% 90-110% recovery
recovery
ICP SW-846 6010 3 same as above same as above same as above 95-105% same as 90-110% recovery
EPA 200.7 recovery above
ICP/MS SW-846 6020 6 same as above same as above same as above 90-110% same as 90-110% recovery
EPA 200.8 recovery above
Ton SW-846 9056 6 Correlation coefficient must | Every 6 months Every 90-110% Every 10 90-110% recovery
Chromatograph EPA 300.1 be >0.995 or when CCV calibration recovery samples
fails
Konelab: EPA 600/4-79-020
Sulfate Method 375.2 10 same as above Every batch same as above 85-115% Every 10 85-115% recovery
Chloride Method 325.2 8 recovery samples
Phenolics SW-846 9065 5-7 same as above same as above same as above 85-115% Every 10 85-115% recovery
(Total) EPA 420.1 recovery samples
Cyanide SW-846 9012, 7 same as above same as above same as above 90-110% Every 10 90-110% recovery
Total and 9014 recovery samples
Amenable EPA 335.1, 335.3,
3354
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TABLE 4
Instrument Calibration

Instrument Method Reference | Minimum Acceptance/Rejection Frequency of Frequency of | Acceptance/ | Frequency Acceptance/
Number Criteria Calibration Second Rejection of Rejection
Standards Initial Calibration Source Criteria Continuing Criteria
Initial Calibration Second Calibration Continuing
Calibration Verification Source Verification Calibration
Calibration Verification
Verification
TOC Analyzer- EPA 415.1 5 same as above same as above same as above 85-115% Every 10 85-115% recovery
TOC recovery samples
GC-PID/ SW-846 8021 5 for linear | <20% RSD use average RF | Asneeded, when As needed, 80-120% Before and +15% expected response
ELCD 6 for or regression, >20% must CCV >15% with analysis recovery after every 10 | or concentration; +20%
quadratic use regression expected of each curve samples and for compounds that boil
response or at end of below 30° C
concentration each (Bromomethane,
analytical chloroethane,
batch chloromethane,
dichlorodifluoromethane,
trichlorofluoromethane,
and vinyl chloride
EPA 601/602 3 <10% RSD use average RF | Asneeded when Method Table 2 criteria
or regression, >10% must CCV fails
use regression method Table 2
criteria
GC-FID SW-846 8015 5 for linear | <20% RSD use average CF | Asneeded, when As needed, 80-120% Before and +15% expected response
6 for or regression, >20% must CCV >15% with analysis recovery after every 10 or concentration
quadratic use regression expected of each curve samples and
response or at end of
concentration each
analytical
batch
6-5 11/08
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TABLE 4
Instrument Calibration

Instrument Method Reference | Minimum Acceptance/Rejection Frequency of Frequency of | Acceptance/ | Frequency Acceptance/
Number Criteria Calibration Second Rejection of Rejection
Standards Initial Calibration Source Criteria Continuing Criteria
Initial Calibration Second Calibration Continuing
Calibration Verification Source Verification Calibration
Calibration Verification
Verification
GC-ECD SW-846 8081 5 for linear | <20% RSD use average CF | As needed, when As needed, 80-120% Before and +15% expected response
SW-846 8151 6 for or regression, >20% must CCV >15% with analysis recovery after every 10 or concentration;
SW-846 8082 quadratic use regression expected of each curve samples and | breakdown criteria: DDT
SW-846 8121 response or at end of <15% Endrin <15%,
concentration each <20% total
EPA 608 3 <10% RSD use average CF analytical
EPA 612 or regression, >10% must batch
use regression
GC-HPLC SW-846 8310 5 for linear | <20% RSD use average CF | As needed, when As needed, 80-120% Before and +15% expected response
6 for or regression, >20% must CCV >15% with analysis recovery after every 10 or concentration
quadratic use regression expected of each curve samples and
response or at end of
concentration each
analytical
batch
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TABLE 4
Instrument Calibration

Instrument Method Reference | Minimum Acceptance/Rejection Frequency of Frequency of | Acceptance/ | Frequency Acceptance/
Number Criteria Calibration Second Rejection of Rejection
Standards Initial Calibration Source Criteria Continuing Criteria
Initial Calibration Second Calibration Continuing
Calibration Verification Source Verification Calibration
Calibration Verification
Verification
GC/MS- SW-846 8260 5 for linear CCCs — %RSD <30% As needed, when As needed, 80-120% 12 hours 8260: CCCs—%
Volatiles 6 for 1,1-dichloroethene, CCV fails with analysis recovery Difference or drift <20%,
quadratic chloroform, of each curve all other target analytes
1,2-dichloropropane, toluene within 20% expected
ethyl benzene, vinyl value, high recovery
chloride, all other target acceptable when analyte
analytes <15% use average not present in sample;
RF for quantitation, SPCCs same criteria as
otherwise regression initial calibration
SPCCs — average RF > 0.10
for chloromethane, 1,1-
dichloroethane and
bromoform; > 0.30 for
1,1,2,2-tetrachloroethene
and
chlorobenzene
EPA 624 3 <35% RSD for all 24 hours Recovery of all analytes
compounds use average RF, must meet recoveries
otherwise use regression specified in Table 5
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TABLE 4
Instrument Calibration

Instrument Method Reference | Minimum Acceptance/Rejection Frequency of Frequency of | Acceptance/ | Frequency Acceptance/
Number Criteria Calibration Second Rejection of Rejection
Standards Initial Calibration Source Criteria Continuing Criteria
Initial Calibration Second Calibration Continuing
Calibration Verification Source Verification Calibration
Calibration Verification
Verification
GC/MS-Semi- SW-846-8270 5 for linear CCCs — %RSD <30% As needed, when As needed, 80-120% 12 hours 8270: CCCs %
volatiles 6 for acenaphthene, CCV fails with analysis recovery Difference or drift <20%;
quadratic 1,4-dichlorobenzene, of each curve all other target analytes
hexachlorobutadiene, within 20% expected
N-nitroso-diphenylamine, value, high recovery
di-n-octylphthalate, acceptable when analyte
fluoranthene, not present in sample;
benzo(a)pyrene, SPCCs same criteria as
4-chloro-3-methylphenol, initial calibration
2,4-dichlorophenol,
2-nitrophenol,
phenol,
pentachlorophenol,
2,4,6-trichlorophenol, all
other target analytes <15%
use average RF for
quantitation, otherwise
regression
SPCCs — average RF >0.05
N-nitrosodi-n-propylamine,
hexachlorocyclopentadiene,
2,4-dinitrophenol,
4-nitrophenol
EPA 625 3 <35% RSD for all 24 hours 80-120% recovery
compounds use average RF,
otherwise use regression
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Blank Type
Method Preparation Blank

Abbreviation

MPB

TABLE 5
Quality Control Sample Types

Description

This blank has been carried through the entire
analytical process including any pretreatment
procedures. The MPB will monitor any
contaminants that may affect the sample results.
General acceptance limits for the MPB are less
than the test reporting Limit. If contamination
is detected in the MPB above the reporting limit,
all samples with analyte concentrations within
10x that found in the MPB must be flagged for
re-extraction or digestion. If it is not possible
to re-prep the samples then all analyses for that

batch must be qualified.

Frequency of Use
One per analytical batch
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Blank Type
Continuing Calibration Blank

Abbreviation

CCB

TABLE 5
Quality Control Sample Types

Description

The continuing calibration blank is a reagent

blank that is analyzed as a sample, generally

after 10 samples have been tested. The CCB

must be run prior to re-zeroing an instrument,
unless this practice was performed for each
previous sample. The CCB will verify whether
significant instrument drift has occurred during

the analytical run near the test method detection
limit. General acceptance limits are + the test
reporting limit. If the CCB falls outside

the acceptance limits, the instrument must be
recalibrated and the previous 10 samples reanalyzed.
For automated tests where run data is generated
after all analyses are completed, 10 samples before
and after the unacceptable CCB must be reanalyzed,
i.e., all sample results must be encased in acceptable
CCB. The reanalysis must also include the ICB

and ICV QC samples.

Frequency of Use
Every ten samples/or
as specified in the

analytical method.
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Blank Type
Field Trip Blank

Storage Blank

Abbreviation

FTB

STB

TABLE 5
Quality Control Sample Types

Description

These are used with VOA vials where there is
the possibility that organic contaminants

may diffuse through the PTFE-faced

silicone rubber septum of the sample vial.

A field trip blank vial filled with organic-free
water accompanies the sample containers to
and from a client location, at the discretion of
the client, may be analyzed along with the

samples.

Reagent-grade water (40 mL aliquot)

is stored with samples in a client set.

Per the discretion of the client, it may be
analyzed after all samples in that set are
analyzed. The purpose is to determine the

level of contamination acquired during storage.

Frequency of Use
One per sample

shipping container

One per sample
storage refrigerator or
client sample set

(if required)
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Control Type
Laboratory Fortified Blank
or Blank Spike

Abbreviation

LFB or BS

TABLE 5
Quality Control Sample Types

Description

This is a fortified method preparation blank

in which an aliquot of de-ionized water has been
spiked with a known amount of a stock reference
standard or spiking solution. A blank spike is
required for each digestion or distillation batch.
The purpose of the blank spike is to verify the
analyst's spiking procedure and assure that

any matrix interference shown by the spike

and spike duplicate is really matrix induced.

Frequency of Use
One per analytical batch
or as specified in the

analytical method
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Control Type
Second-Source Calibration

Verification

Abbreviation

SCV

TABLE 5
Quality Control Sample Types

Description

The SCV is identical to the CCV with the

exception it must be made from a source

dissimilar to that used to prepare the initial

calibration curve. The purpose of the SCV is

to validate the accuracy both the calibration standards,
and the initial calibration curve. Unless otherwise
specified by the method, recovery limits for this QC
type are typically 80-120%. Sample analysis may

not begin prior to the analysis of a successful SCV.

Frequency of Use

One with every initial calibration
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Control Type
Continuing Calibration

Verification

Abbreviation

ccv

TABLE 5
Quality Control Sample Types

Description

The continuing calibration verification
standard is generally the standard used as

the midpoint of the initial calibration curve.
The standard is analyzed and quantitated in the
in the same manner as a sample. The CCV will
reveal any significant instrument drift. Acceptance
limits for this QC type are = 10%, or as stated
in the method. If the CCV falls outside the
acceptance window, the instrument must be
recalibrated and the previous 10 samples
reanalyzed. For automated tests where run
data is generated after all analysis is complete,
all samples run after the last acceptable

CCV must be reanalyzed, i.e. all samples must

be bracketed by an acceptable CCV.

Frequency of Use
Every 10 samples or as
specified in the analytical

method
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Control Type

Detection Limit

Sample Duplicate

Abbreviation

CRDL

DUP

TABLE 5
Quality Control Sample Types

Description

A standard which contains the minimum
level of detection acceptable under a
contract Statement of Work must be
analyzed for particular contract sample
sets to demonstrate that detection limit

can be met.

The sample duplicate is a replicate analysis
of a particular sample that has been analyzed
previously during the sample analytical batch.
The purpose of the duplicate is to monitor

precision within the analytical process.

Frequency of Use
One per analytical
batch for certain
contract sample
sets and methods

only.

Every 10 samples

for each matrix type
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TABLE 5
Quality Control Sample Types

Control Type Abbreviation Description Frequency of Use

Sample Matrix Spike SPK The sample matrix Every 10 samples
spike is an aliquot of a sample for each matrix type, or
that has been spiked with a known as specified in the
amount of a stock reference standard analytical method

or spiking solution. A the purpose of the
SPK is to monitor sample matrix effects on
the test. Acceptance limits for this QC
type are based on the 95% confidence

limits established for a test and matrix.
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Matrix QC Type
Matrix Spike Duplicate

Abbreviation

MSD

TABLE 5

Quality Control Sample Types

Description

A matrix spike duplicate is an aliquot

of the same sample used for the matrix
spike (SPK). A spike duplicate is required
for each matrix type within a digestion

or distillation batch. A spike duplicate
analysis may be required on a non-

distilled or non-digested sample if the spike
has indicated a matrix interference. The
purpose of this duplicate spike is to confirm
any matrix effects on the test. Acceptance
limits for this QC type are based on the 95%
confidence limits established for a test and

matrix.

Frequency of Use
Every 10 samples for
each matrix type or as
specified in the

analytical method
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Matrix QC Type
Field Duplicate

Post-Digestion Spike

Abbreviation

FDUP

PDS

TABLE 5
Quality Control Sample Types

Description

This may be required to evaluate

the uniformity of samples and

sampling techniques at a field location.

Acceptance limits for this QC type

are based on established confidence

limits, with generally two levels or

ranges. The first range extends from the

test reporting limit to 10x the test reporting limit.

The second range encompasses any values higher than

10x the MDL.

The post-digestion spike may be required,
on a project basis, when a matrix precludes

the use of pre-digestion spike.

Frequency of Use
As required on a

project basis

One per analytical
batch when required

by project
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Matrix QC Type
Surrogate Spike

Internal Standard

Abbreviation

SUR

IST

TABLE 5
Quality Control Sample Types

Description

For almost all organic analyses, the analytical
method requires surrogate compounds to be added to
every blank, sample, matrix spike, matrix spike
duplicate, and standard. Surrogate compounds are
used to measure analytical efficiency by

measuring percent recovery from the known value.
They are generally brominated, fluorinated, or
isotopically labeled compounds not typically detected

in environmental samples.

These are compounds added to every
standard, blank, matrix spike, matrix
spike duplicate, sample (for volatiles),
at a known concentration, prior to
analysis. Internal standards are used
as the basis of quantitation of the target

compounds.

Frequency of Use
Every QC and per
batch for semi-volatile, volatile,

pesticide, PCB analysis

Every QC and client
sample per batch for
volatiles and semi-

volatiles
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CHEMIST I

General Description

Under direct supervision of the area manager and group leader, conducts analyses on samples to
determine their chemical and/or physical properties.

Educational/Background Requirements

Associates degree and 3 or more years of experience in an environmental or related laboratory setting;
or

BS degree in Chemistry or a related field of science.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Chemist 1.

Perform analyses in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code
of Ethics, and each applicable Standard Operating Procedure (SOP).

Responsible for the daily operation and routine maintenance of instruments and equipment.

Become completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform
all QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory
specific SOPs.

Perform Demonstration of Capabilities (DOC) for all pertinent methods following the guidelines
established in the test method or Quality Assurance Manual.

Maintain all applicable documentation pertinent to analyses, including but not limited to, standard
preparation logbooks, instrument run logbooks, personal notebooks, and instrument maintenance
logbooks.

Follow all laboratory safety procedures.

Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

Perform all other activities deemed necessary to management.
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CHEMIST 11

General Description

Under general supervision of the area manager and group leader, conducts analyses on samples to
determine their chemical and/or physical properties.

Educational/Background Requirements

Associates degree and 5 or more years of experience in an applicable discipline; or

BS degree in Chemistry or a related field of science and 2 or more years of experience in an
applicable discipline; or

MS degree in Chemistry or a related field of science.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Chemist I1.

Perform analyses in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code
of Ethics, and each applicable Standard Operating Procedure (SOP).

Responsible for the daily operation and routine maintenance of instruments and equipment.

Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

Perform Demonstration of Capabilities (DOC) for all pertinent methods following the guidelines
established in the test method or Quality Assurance Manual.

Maintain all applicable documentation pertinent to analyses, including but not limited to, standard
preparation logbooks, instrument run logbooks, personal notebooks, and instrument maintenance
logbooks.

Follow all laboratory safety procedures.

Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

Assist other chemists and technicians with their professional development.
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e Act as company advocate by setting a positive example in work habits and attitude to other staff
members.

e Demonstrate ability to work independently with minimal errors.
e (Capable of conducting peer review on routine data packages.

o Possess the minimum level of competence in computer skills (Excel, Word, instrument software,
LIMS, etc.) required to carry out job requirements.

o Perform all other activities deemed necessary to management.
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CHEMIST I1I

General Description

Under minimal supervision of the area manager and group leader, conducts analyses on samples to
determine their chemical and/or physical properties. Eligible for consideration of group leader status.

Educational/Background Requirements

e Associates degree and 7 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 4 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or a related field of science and 2 or more years of experience in an
applicable discipline.

Minimum Required Skills and Responsibilities

The following are the minimum skills and responsibilities required of a Chemist I11.

e Perform analyses in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code
of Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation and routine/non-routine maintenance and troubleshooting of
instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent methods following the guidelines
established in the test method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to analyses, including but not limited to, standard
preparation logbooks, instrument run logbooks, personal notebooks, and instrument maintenance
logbooks.

e Follow all laboratory safety procedures.

e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

e  Assist other chemists and technicians with their professional development.
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e Act as company advocate by setting a positive example in work habits and attitude to other staff
members.

e Demonstrate increased ability to work independently with minimal errors.

e Capable of conducting peer review on routine and non-routine data packages. Has demonstrated
knowledge to perform final data review and approval on LIMS.

e Possess an above average level of competence in computer skills (Excel, Word, instrument software,
LIMS, etc.) required to carry out job requirements.

e Assist in the development and maintenance of laboratory SOPs.

e Perform all other activities deemed necessary to management.
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CHEMIST 1V

General Description

Under minimal supervision of the area manager and/or the technical director, conducts complex analyses
on samples to determine their chemical and/or physical properties. Eligible for consideration of group
leader status.

Educational/Background Requirements

e Associates degree and 10 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 7 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or a related field of science and 4 or more years of experience in an
applicable discipline; or

e Ph.D. in Chemistry or a related field of science and experience in an environmental or related
laboratory setting.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Chemist V.

e Perform analyses in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code
of Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation of, and assisting other chemists in, routine/non-routine
maintenance and troubleshooting of instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent methods following the guidelines
established in the test method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to analyses, including but not limited to, standard
preparation logbooks, instrument run logbooks, personal notebooks, and instrument maintenance

logbooks.

e Follow all laboratory safety procedures.
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e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

e Assist other chemists and technicians with their professional development and in the integration of
new methods and technologies.

e Act as company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and perspective clientele, and the general public.

e Demonstrate superior ability to work independently with minimal errors.

e Capable of conducting peer review on routine and non-routine data packages. Has demonstrated
knowledge to perform final data review and approval on LIMS.

e Possess a superior level of competence in computer skills (Excel, Word, instrument software, LIMS,
etc.) required to carry out job requirements.

e Demonstrate ability to improve productivity as shown by an increase in sample throughput,
addition of new methods of analysis, and/or operation of additional instruments.

e When appropriate, work with the technical director to develop new methods and technologies.
o Develop, review, and update laboratory SOPs as necessary.

e Perform all other activities deemed necessary to management.
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CHEMIST V

General Description

Under minimal supervision of the area manager and/or the technical director, conducts complex analyses
on samples to determine their chemical and/or physical properties. Eligible for consideration of group
leader status. May work directly with the technical director to develop new methods and technologies
for the laboratory.

Educational/Background Requirements

e Associates degree and 13 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 10 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or a related field of science and 6 or more years of experience in an
applicable discipline; or

e Ph.D. in Chemistry or a related field of science and 2 or more years of experience in an
environmental or related laboratory setting.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Chemist V.

e Perform analyses in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code
of Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation of, assisting other chemists in, and serving as the primary
reference for, routine/non-routine maintenance and troubleshooting of instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent methods following the guidelines
established in the test method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to analyses, including but not limited to, standard
preparation logbooks, instrument run logbooks, personal notebooks, and instrument maintenance

logbooks.

e Follow all laboratory safety procedures.
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Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

Assist other chemists and technicians with their professional development and in the integration of
new methods and technologies.

Act as company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and perspective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Capable of conducting peer review on routine and non-routine data packages. Has demonstrated
knowledge to perform final data review and approval on LIMS.

Possess a superior level of competence in computer skills (Excel, Word, instrument software, LIMS,
etc.) required to carry out job requirements.

Demonstrate ability to improve productivity as shown by an increase in sample throughput, addition
of new methods of analysis, and/or operation of additional instruments.

Responsible for the study and implementation of new methods and technologies.

Develop, review, and update existing laboratory SOPs as necessary, write new SOPs as required to
reflect advancements in methods and technologies.

Work with management team to plan for future equipment acquisitions.

Provide input to area manager/technical director/laboratory president on personnel issues
including performance reviews and staff additions/reductions.

Perform all other activities deemed necessary to management.
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General Description

Working independently or under minimal supervision of, an area manager, technical director, or the
laboratory president, conducts or supervises analysis of complex non-routine projects to determine their
chemical and/or physical properties. Eligible for consideration of group leader status.

Educational/Background Requirements

e BS degree in Chemistry or a related field of science and 15 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or a related field of science and 10 or more years of experience in an
applicable discipline; or

e Ph.D. in Chemistry or a related field of science and 7 or more years of experience in an
environmental or related laboratory setting.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Senior Chemist.

e Perform analyses in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code
of Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation of, assisting other chemists in, and serving as the primary
reference for, routine/non-routine maintenance and troubleshooting of instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent methods following the guidelines
established in the test method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to analyses, including but not limited to, standard
preparation logbooks, instrument run logbooks, personal notebooks, and instrument maintenance
logbooks.

e Follow all laboratory safety procedures.

e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.
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Assist other chemists and technicians with their professional development and in the integration of
new methods and technologies.

Act as company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and perspective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Capable of conducting peer review on routine and non-routine data packages. Has demonstrated
knowledge to perform final data review and approval on LIMS.

Possess a superior level of competence in computer skills (Excel, Word, instrument software, LIMS,
etc.) required to carry out job requirements.

Demonstrate ability to improve productivity as shown by an increase in sample throughput, addition
of new methods of analysis, and/or operation of additional instruments.

Responsible for the study and implementation of new methods and technologies.

Develop, review, and update existing laboratory SOPs as necessary, write new SOPs as required to
reflect advancements in methods and technologies.

Work with management team to plan for future equipment acquisitions.

Provide input to area manager/technical director/laboratory president on personnel issues including
performance reviews and staff additions/reductions.

Perform all other activities deemed necessary to management.
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PROJECT CHEMIST 1

General Description

Under direct supervision of the client services manager and project chemist group leader, acts as the
primary interface with the client to assure laboratory services are meeting client needs.

Educational/Background Requirements

e Associates degree and 3 or more years of experience in an environmental or related laboratory setting;
or

e BS degree in Chemistry or a related field of science.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Project Chemist .

e Perform duties in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Prepare incoming projects for laboratory testing. Required tasks include, but are not limited to,
timely submittal of properly completed bottle request forms to bottle prep, verification of the
accuracy, completeness, and punctuality of filled bottle requests prior to their shipment, and timely
problem solving and creation of submittals for sample delivery groups which are received to the lab.

e Become completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform
all QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory
specific SOPs.

e Review all final reports for accuracy and completeness.

e Maintain files of all applicable documentation pertinent to projects, including but not limited to,
quotations, completed bottle request forms, copies of contracts / purchase orders, and all other
documentation listed on the "Project File Outline".

e Follow all laboratory safety procedures.

e Prepare proposal outlines for existing clients.

e Perform all other activities deemed necessary to management.
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PROJECT CHEMIST II

General Description

Under general supervision of the client services manager and project chemist group leader, acts as the
primary interface with the client to assure laboratory services are meeting client needs.

Educational/Background Requirements

e Associates degree and 5 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 2 or more years of experience in an
applicable discipline; or

o MS degree in Chemistry or a related field of science.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Project Chemist I1.

e Perform duties in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Prepare incoming projects for laboratory testing. Required tasks include, but are not limited to,
timely submittal of properly completed bottle request forms to bottle prep, verification of the
accuracy, completeness, and punctuality of filled bottle requests prior to their shipment, and timely
problem solving and creation of submittals for sample delivery groups which are received to the lab.

¢ Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Review all final reports for accuracy and completeness.

e Maintain files of all applicable documentation pertinent to projects, including but not limited to,
quotations, completed bottle request forms, copies of contracts / purchase orders, and all other
documentation listed on the "Project File Outline".

e Follow all laboratory safety procedures.

e Prepare proposal outlines for existing and new clients.

o Assist other project chemists and technicians with their professional development.
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e Act as a company advocate by setting a positive example in work habits and attitude to other staff
members.

o Demonstrate ability to work independently with minimal errors.

e Posses the minimum level of competence in computer skills (Excel, Word, LIMS, etc.) required to
carry out job requirements.

o Perform all other activities deemed necessary to management.
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PROJECT CHEMIST III

General Description

Under minimal supervision of the client services manager and project chemist group leader, acts as the
primary interface with the client to assure laboratory services are meeting client needs. Eligible for
consideration of group leader status.

Educational/Background Requirements

e Associates degree and 7 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 4 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or a related field of science and 2 or more years of experience in an
applicable discipline.

Minimum Required Skills and Responsibilities

The following are the minimum skills and responsibilities required of a Project Chemist III.

e Perform duties in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Prepare incoming projects for laboratory testing. Required tasks include, but are not limited to,
timely submittal of properly completed bottle request forms to bottle prep, verification of the
accuracy, completeness, and punctuality of filled bottle requests prior to their shipment, and timely
problem solving and creation of submittals for sample delivery groups which are received to the lab.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Review all final reports for accuracy and completeness. Assist with the preparation, archiving, and
delivery of a CLP or “CLP Like” deliverables package.

e Maintain files of all applicable documentation pertinent to projects, including but not limited to,
quotations, completed bottle request forms, copies of contracts / purchase orders, and all other

documentation listed on the "Project File Outline".

e Follow all laboratory safety procedures.
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e Prepare and/or coordinate the preparation of proposals for existing and new clients under direct
supervision of the client services manager, sales manager, or laboratory president.

e Assist other project chemists and technicians with their professional development.

e Act as a company advocate by setting a positive example in work habits and attitude to other staff
members.

e Demonstrate increased ability to work independently with minimal errors.

e Posses an above average level of competence in computer skills (Excel, Word, LIMS, etc.) required
to carry out job requirements.

e Demonstrate ability to improve productivity as shown by an increase in project workload and
throughput.

o Provide data interpretation services to clients.
e Assist in the development and maintenance of laboratory SOPs.

e Perform all other activities deemed necessary to management.
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PROJECT CHEMIST IV

General Description

Under minimal supervision of the client services manager and/or the sales manager, acts as the primary
interface with the client to assure laboratory services are meeting client needs. May work directly with
the sales manager to develop increased business from existing clients. Eligible for consideration of
group leader status.

Educational/Background Requirements

e Associates degree and 10 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 7 or more years of experience in an
applicable discipline; or

e MS degree in chemistry or a related field of science and 4 or more years of experience in an
applicable discipline; or

e Ph.D. in Chemistry or a related field of science and experience in an environmental or related
laboratory setting.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Project Chemist V.

e Perform duties in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Prepare, and assist other project chemists with, incoming projects for laboratory testing. Required
tasks include, but are not limited to, timely submittal of properly completed bottle request forms to
bottle prep, verification of the accuracy, completeness, and punctuality of filled bottle requests prior
to their shipment, and timely problem solving and creation of submittals for sample delivery groups
which are received to the lab.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Review all final reports for accuracy and completeness. Coordinate the preparation, archiving, and
delivery of CLP or “CLP Like” deliverables packages.
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Maintain files of all applicable documentation pertinent to projects, including but not limited to,
quotations, completed bottle request forms, copies of contracts / purchase orders, and all other
documentation listed on the "Project File Outline".

Follow all laboratory safety procedures.

Prepare and/or coordinate the preparation of proposals for existing and new clients under minimum
supervision of the client services manager, sales manager, or laboratory president.

Assist other project chemists and technicians with their professional development and in the
integration of new methods and technologies.

Act as a company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and perspective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Posses a superior level of competence in computer skills (Excel, Word, LIMS, etc.) required to carry
out job requirements.

Demonstrate ability to improve productivity as shown by an increase in project workload and
throughput as well as an increased in the complexity of projects and data packages. This includes,
but is not limited to, managing projects requiring a CLP or “CLP Like” deliverables package
and/or managing projects to specifications outlines in QAPPs.

Provide data interpretation services to clients.

Develop, review, and update laboratory SOPs as necessary.

When appropriate, work with sales manager to develop additional business from existing clients.

Perform all other activities deemed necessary to management.
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General Description

Under minimal supervision of the client services manager and/or the sales manager, acts as the primary
interface with the client to assure laboratory services are meeting client needs. Works directly with the
sales manager to establish relationships with new clients as well as increase business from existing
clients. Eligible for consideration of group leader status.

Educational/Background Requirements

e Associates degree and 13 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 10 or more years of experience in an
applicable discipline; or

e MS degree in chemistry or a related field of science and 6 or more years of experience in an
applicable discipline; or

e Ph.D. in Chemistry or a related field of science and 2 or more years of experience in an
environmental or related laboratory setting.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Project Chemist V.

e Perform duties in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Prepare, and assist other project chemists with, incoming projects for laboratory testing. Required
tasks include, but are not limited to, timely submittal of properly completed bottle request forms to
bottle prep, verification of the accuracy, completeness, and punctuality of filled bottle requests prior
to their shipment, and timely problem solving and creation of submittals for sample delivery groups
which are received to the lab.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Review all final reports for accuracy and completeness. Coordinate the preparation, archiving, and
delivery of CLP or “CLP Like” deliverables packages.
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Maintain files of all applicable documentation pertinent to projects, including but not limited to,
quotations, completed bottle request forms, copies of contracts / purchase orders, and all other
documentation listed on the "Project File Outline".

Follow all laboratory safety procedures.

Prepare and/or coordinate the preparation of proposals for existing and new clients under minimum
supervision of the client services manager, sales manager, or laboratory president. Take an active
and substantial role on the marketing team in the development and coordination of large technical
and cost proposals, qualifications packages, and marketing literature.

Assist other project chemists and technicians with their professional development and serve as the
primary reference for the integration of new methods and technologies.

Act as a company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and perspective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Posses a superior level of competence in computer skills (Excel, Word, LIMS, etc.) required to carry
out job requirements.

Demonstrate ability to improve productivity as shown by an increase in project workload and
throughput as well as an increased in the complexity of projects and data packages. This includes,
but is not limited to, managing projects requiring a CLP or “CLP Like” deliverables package and/or
managing projects to specifications outlines in QAPPs. Improve the productivity of others through
training, assistance and the development and implementation of new, more efficient procedures.

Provide data interpretation services to clients. Assist clients in developing work plans or QAPPs by
providing technical and administrative laboratory documentation and/or writing the laboratory
portion of QAPPS.

Develop, review, and update laboratory SOPs as necessary. Write new SOPs as required to reflect
advancements in procedures or technologies.

Routinely work with sales manager to develop additional business from existing clients and new
clients.

Responsible for the study and implementation of new procedures and technologies.
Work with management team to plan for future equipment and software acquisitions.

Provide input to client services manager, sales manager, and/or laboratory president on personnel
issues including performance reviews and staff additions / reductions.

Perform all other activities deemed necessary to management.

Pchemist5.DOC page 2 of 2 revision: 6/16/00



& TriMatrix

é Laboratories, Inc.

SENIOR PROJECT CHEMIST

General Description

Working independently or under minimal supervision of the client services manager and/or the sales
manager, Or laboratory president, acts as the primary interface with the client to assure laboratory
services are meeting client needs. Works directly with the sales manager to establish relationships with
new clients as well as increase business from existing clients. Works directly with the laboratory
president to develop the laboratory portion of QAPPs, work plans, and other technical documents.
Eligible for consideration of group leader status.

Educational/Background Requirements

e BS degree in Chemistry or a related field of science and 15 or more years of experience in an
applicable discipline; or

e MS degree in chemistry or a related field of science and 10 or more years of experience in an
applicable discipline; or

e Ph.D. in Chemistry or a related field of science and 7 or more years of experience in an
environmental or related laboratory setting.

Minimum Required Skills and Responsibilities

The following are the minimum skills and responsibilities required of a Senior Project Chemist.

e Perform duties in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Prepare, and assist other project chemists with, incoming projects for laboratory testing. Required
tasks include, but are not limited to, timely submittal of properly completed bottle request forms to
bottle prep, verification of the accuracy, completeness, and punctuality of filled bottle requests prior
to their shipment, and timely problem solving and creation of submittals for sample delivery groups
which are received to the lab.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

o Review all final reports for accuracy and completeness. Coordinate the preparation, archiving, and
delivery of CLP or “CLP Like” deliverables packages.
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Maintain files of all applicable documentation pertinent to projects, including but not limited to,
quotations, completed bottle request forms, copies of contracts / purchase orders, and all other
documentation listed on the "Project File Outline".

Follow all laboratory safety procedures.

Prepare and/or coordinate the preparation of proposals for existing and new clients under minimum
supervision of the client services manager, sales manager, or laboratory president. Take an active and
substantial role on the marketing team in the development and coordination of large technical and
cost proposals, qualifications packages, and marketing literature.

Assist other project chemists and technicians with their professional development and serve as the
primary reference for the integration of new methods and technologies.

Act as a company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and perspective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Posses a superior level of competence in computer skills (Excel, Word, LIMS, etc.) required to carry
out job requirements.

Demonstrate ability to improve productivity as shown by an increase in project workload and
throughput as well as an increased in the complexity of projects and data packages. This includes,
but is not limited to, managing projects requiring a CLP or “CLP Like” deliverables package and/or
managing projects to specifications outlines in QAPPs. Improve the productivity of others through
training, assistance and the development and implementation of new, more efficient procedures.

Provide data interpretation services to clients. Assist clients in developing work plans or QAPPs by
providing technical and administrative laboratory documentation and/or writing the laboratory
portion of QAPPs.

Develop, review, and update laboratory SOPs as necessary. Write new SOPs as required to reflect
advancements in procedures or technologies.

Routinely work with sales manager to develop additional business from existing clients and new
clients.

Responsible for the study and implementation of new procedures and technologies.
Work with management team to plan for future equipment and software acquisitions.

Provide input to client services manager, sales manager, and/or laboratory president on personnel
issues including performance reviews and staff additions / reductions.

Perform all other activities deemed necessary to management.
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General Description

Under direct supervision of the area manager and group leader, performs tasks necessary for efficient
operation of the laboratory.

Educational/Background Requirements

e High school diploma or equivalent.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Technician I.

e Perform tasks in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation and routine maintenance of instruments and equipment.

o Become completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform
all QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory
specific SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent procedures following the guidelines
established in the method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to procedures, including but not limited to,
procedural and maintenance logbooks and personal notebooks.

e Follow all laboratory safety procedures.

e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

e Perform all other activities deemed necessary to management.
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TECHNICIAN II

General Description

Under general supervision of the area manager and group leader, performs tasks necessary for efficient
operation of the laboratory.

Educational/Background Requirements

e High school diploma or equivalent and 2 or more years of experience in an applicable discipline; or
e Associates degree and 1 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science.

Minimum Required Skills and Responsibilities

The following are the minimum skills and responsibilities required of a Technician II.

e Perform tasks in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation and routine maintenance of instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent procedures following the guidelines
established in the method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to procedures, including but not limited to,
procedural and maintenance logbooks and personal notebooks.

e Follow all laboratory safety procedures.

e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

o Assist other technicians with their professional development.

e Act as a company advocate by setting a positive example in work habits and attitude to other staff
members.
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e Demonstrate ability to work independently with minimal errors.

o Possess the minimum level of competence in computer skills (Excel, Word, instrument software,
LIMS, etc.) required to carry out job requirements.

e Perform all other activities deemed necessary to management.
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TECHNICIAN III

General Description

Under minimal supervision of the area manager and group leader, performs tasks necessary for efficient
operation of the laboratory. Eligible for consideration of group leader status.

Educational/Background Requirements

e High school diploma or equivalent and 4 or more years of experience in an applicable discipline; or
e Associates degree and 3 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 2 or more years of experience in an
applicable discipline.

e MS degree in Chemistry or a related field of science.

Minimum Required Skills and Responsibilities

The following are the minimum skills and responsibilities required of a Technician III.

e Perform tasks in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation and routine/non-routine maintenance and troubleshooting of
instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent procedures following the guidelines
established in the method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to procedures, including but not limited to,
procedural and maintenance logbooks and personal notebooks.

e Follow all laboratory safety procedures.

e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.
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e  Assist other technicians with their professional development.

e Act as a company advocate by setting a positive example in work habits and attitude to other staff
members.

e Demonstrate increased ability to work independently with minimal errors.

e Possess an above average level of competence in computer skills (Excel, Word, instrument software,
LIMS, etc.) required to carry out job requirements.

e Demonstrate ability to improve productivity as shown by an increase in process/data/sample
throughput.

e Assist in the development and maintenance of laboratory SOPs.

e Perform all other activities deemed necessary to management.
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TECHNICIAN IV

General Description

Under minimal supervision of the area manager and/or the technical director, performs complex tasks
necessary for efficient operation of the laboratory. Eligible for consideration of group leader status.

Educational/Background Requirements

High school diploma or equivalent and 7 or more years of experience in an applicable discipline; or
Associates degree and 5 or more years of experience in an applicable discipline; or

BS degree in Chemistry or a related field of science and 4 or more years of experience in an
applicable discipline; or

MS degree in Chemistry or a related field of science and 2 or more years of experience in an
applicable discipline.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Technician IV.

Perform tasks in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

Responsible for the daily operation of, and assisting other technicians in, routine/non-routine
maintenance and troubleshooting of instruments and equipment.

Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

Perform Demonstration of Capabilities (DOC) for all pertinent procedures following the guidelines
established in the method or Quality Assurance Manual.

Maintain all applicable documentation pertinent to procedures, including but not limited to,
procedural and maintenance logbooks and personal notebooks.

Follow all laboratory safety procedures.

Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.
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Assist other technicians with their professional development and in the integration of new
procedures and technologies.

Act as a company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and prospective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Possess a superior level of competence in computer skills (Excel, Word, instrument software, LIMS,
etc.) required to carry out job requirements.

Demonstrate ability to improve productivity as shown by an increase in process/data/sample
throughput, addition of new procedures/technologies and/or operation of additional
equipment/instruments.

When appropriate, work with the technical director, laboratory president, or sales manager to
develop new procedures and technologies.

Develop, review, and update laboratory SOPs as necessary.

Perform all other activities deemed necessary to management.
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TECHNICIAN V

General Description

Under minimal supervision of the area manager and/or the technical director, performs complex tasks
necessary for efficient operation of the laboratory. Eligible for consideration of group leader status. May
work directly with the technical director, laboratory president, or sales manager to develop methods,
procedures, and technologies for the laboratory.

Educational/Background Requirements

e High school diploma or equivalent and 10 or more years of experience in an applicable discipline; or
e Associates degree and 8 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 6 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or related field of science and 4 or more years of experience in an applicable
discipline.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Technician V.
e Perform tasks in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation of, and assisting other technicians in, and serving as the primary
reference for, routine/non-routine maintenance and troubleshooting of instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent procedures following the guidelines
established in the method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to procedures, including but not limited to,
procedural and maintenance logbooks and personal notebooks.

e Follow all laboratory safety procedures.
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Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.

Assist other technicians with their professional development and in the integration of new procedures
and technologies.

Act as a company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and prospective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Possess a superior level of competence in computer skills (Excel, Word, instrument software, LIMS,
etc.) required to carry out job requirements.

Demonstrate ability to improve productivity as shown by an increase in process/data/sample
throughput, addition of new procedures/technologies and/or operation of additional
equipment/instruments.

Responsible for the study and implementation of new procedures and technologies.

Develop, review, and update laboratory SOPs as necessary, write new SOPs as required to reflect
advancement in procedures and technologies.

Work with management team to plan for future equipment acquisitions.

Provide input to area manager/technical director/laboratory president on personnel issues
including performance reviews and staff additions/reductions.

Perform all other activities deemed necessary to management.
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SENIOR TECHNICIAN

General Description

Working independently or under minimal supervision of, an area manager, technical director, or the
laboratory president, performs or supervises tasks related to complex non-routine projects necessary for
efficient operation of the laboratory. Eligible for consideration of group leader status.

Educational/Background Requirements

e High school diploma or equivalent and 15 or more years of experience in an applicable discipline; or
e Associates degree and 13 or more years of experience in an applicable discipline; or

e BS degree in Chemistry or a related field of science and 10 or more years of experience in an
applicable discipline; or

e MS degree in Chemistry or related field of science and 7 or more years of experience in an applicable
discipline.

Minimum Required SKkills and Responsibilities

The following are the minimum skills and responsibilities required of a Senior Technician.

e Perform tasks in an ethical and acceptable manner, as outlined in the TriMatrix Laboratory Code of
Ethics, and each applicable Standard Operating Procedure (SOP).

e Responsible for the daily operation of, and assisting other technicians in, and serving as the primary
reference for, routine/non-routine maintenance and troubleshooting of instruments and equipment.

e Remain completely familiar with all aspects of the laboratory Quality Assurance Manual. Perform all
QA/QC procedures outlined in the laboratory Quality Assurance Manual and the laboratory specific
SOPs.

e Perform Demonstration of Capabilities (DOC) for all pertinent procedures following the guidelines
established in the method or Quality Assurance Manual.

e Maintain all applicable documentation pertinent to procedures, including but not limited to,
procedural and maintenance logbooks and personal notebooks.

e Follow all laboratory safety procedures.

e Maintain adequate supply of all spare parts and consumable supplies to ensure efficient, uninterrupted
operation of the laboratory area.
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Assist other technicians with their professional development and in the integration of new procedures
and technologies.

Act as a company advocate by setting a positive example in work habits and attitude to other staff
members, prospective employees, existing and prospective clientele, and the general public.

Demonstrate superior ability to work independently with minimal errors.

Possess a superior level of competence in computer skills (Excel, Word, instrument software, LIMS,
etc.) required to carry out job requirements.

Demonstrate ability to improve productivity as shown by an increase in process/data/sample
throughput, addition of new procedures/technologies and/or operation of additional
equipment/instruments.

Responsible for the study and implementation of new procedures and technologies.

Develop, review, and update laboratory SOPs as necessary, write new SOPs as required to reflect
advancement in procedures and technologies.

Work with management team to plan for future equipment acquisitions.

Provide input to area manager/technical director/laboratory president on personnel issues including
performance reviews and staff additions/reductions.

Perform all other activities deemed necessary to management.
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GROUP LEADER

General Description

In addition to the duties associated with the current chemist level, a group leader also takes on
administrative responsibilities involved with the operation of the laboratory area.

Educational/Background Requirements

Minimum of those specified with a Chemist III.

Minimum Required SKkills and Responsibilities

Consistent with current Chemist Level, with additional or increased emphasis on the following
requirements.

Act as the area manager when the area manager is absent, filling such duties as supervision of
employees and review and approval of data.

Act as an additional source of information for management and others regarding laboratory area
analysis capabilities.

Responsible for the scheduling of work and the monitoring of workload for such items as hold times
and due dates.

Provide leadership, guidance, and training to other laboratory personnel on methods, equipment, and
quality control.

Develop, review and update laboratory SOPs as necessary.
Assure that new methods, policies, and procedures are integrated into the laboratory area.

Assume a primary responsibility for verifying that sample analyses are adhering to all method and
laboratory specified quality assurance parameters.
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Parameter Reference Citation
ACIDITY AS CaCO; SDM 2310 B
ALKALINITY, BICARBONATE SDM 2320 B
ALKALINITY, CARBONATE SDM 2320 B
ALKALINITY, HYDROXIDE SDM 2320 B
ALKALINITY, PHENOLPHTHALEIN SDM 2320 B
ALKALINITY, TOTAL SDM 2320 B
BOD, (5-DAY) SDM 5210 B
BOD, (5-DAY), DISSOLVED SDM 5210 B
BOD, CARBONACEOUS (5-DAY) SDM 5210 B

BROMIDE

USEPA 9056, ASTM D1246-88

CARBON DIOXIDE

SDM 4500-CO, C

CARBON, DISSOLVED ORGANIC

USEPA 9060, SDM 5310 D

CARBON, PURGEABLE ORGANIC USEPA 9060

CARBON, TOTAL INORGANIC USEPA 9060

CARBON, TOTAL ORGANIC USEPA 9060, MSA 29.3.5.2, SDM 5310 D
CARBON,ORGANIC(NON-PURGE) USEPA 9060

CATION EXCHANGE CAPACITY USEPA-9081

CHEMICAL OXYGEN DEMAND SDM 5220 D

CHLORIDE SDM 4500-C1 B, USEPA 300.0/9056
CHLORINE, TOTAL RESIDUAL HACH-8167

CHROMIUM, HEXAVALENT SDM 3500-Cr D/USEPA 7196A
COLIFORM, FECAL SDM 9222 D

COLIFORM, TOTAL SDM 9223 B

COLOR (APPARENT) SDM 2120 B

CONDUCTIVITY @ 25*C USEPA-120.1/9050A, SDM 2510 B
CORROSION TOWARD STEEL USEPA-1110

CYANIDE, AMENABLE USEPA-9012A, SDM 4500-CN G
CYANIDE, FREE USEPA-9014

CYANIDE, WEAK ACID DIS.

SDM-4500-CN I

CYANIDE, TOTAL USEPA-335.4/9012A
DENSITY SDM 2710 F
EXTRACTABLE ORGANIC HALIDES-EOX USEPA-9023

FLUORIDE

USEPA-300.0/9056, SDM 4500-F C

FORMALDEHYDE USEPA-8315A
GROUNDWATER DEPTH USGS

GROUNDWATER LEVEL USGS

HARDNESS, TOTAL SDM 2340 C

HEM; OIL & GREASE USEPA-1664/9070A/9071B
HETEROTROPHIC PLATE COUNT SDM 9215 B

IGNITABILITY, SETAFLASH CLOSED-CUP

USEPA-1020A

IRON, FERRIC BY CALCULATION

SDM 3500-Fe D

IRON, FERROUS

SDM 3500-Fe D

NITROCELLULOSE

USARMY BR&D Lab

NITROGEN, AMMONIA

SDM 4500-NH; G

NITROGEN, INORGANIC (NH4)

SDM 4500-NH; G

NITROGEN, INORGANIC (NO3+NO2)

USEPA-353.2, SDM 4500-NO; F

NITROGEN, INORGANIC

USEPA-350.1 +353.2

NITROGEN, NITRATE

USEPA-300.0/353.2/9056, SDM 4500-NO; F
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Parameter

Reference Citation

NITROGEN, NITRATE+NITRITE

USEPA-353.2, SDM 4500-NO; F

NITROGEN, NITRITE

USEPA-300.0/353.2/9056, SDM 4500-NO, B

NITROGEN, ORG. (NH4)

USEPA-350.1

NITROGEN, ORGANIC USEPA-351.2

NITROGEN, TOTAL KJELDAHL USEPA-351.2

ODOR SDM 2150 B

OXYGEN, DISSOLVED SDM 4500-O0 G

PAINT FILTER LIQUIDS TEST USEPA-9095

PERCENT ASH USEPA-160.4

PERCENT MOISTURE SDM 2540 B

PERCENT SOLIDS SDM 2540 B

PERCENT VOLATILE SOLIDS USEPA-160.4, SDM 2540 G
PH USEPA-150.1/9040B/9045C

PHENOLICS, TOTAL

USEPA-420.1/B17420.2/9066

PHOSPHORUS, ORTHO

SDM 4500-P E

PHOSPHORUS, TOTAL

USEPA-365.1, SDM 4500-P F

PHOSPHORUS, TOTAL-SOLUBLE

USEPA-365.1, SDM 4500-P F

RESIDUE, DISSOLVED @ 180C SDM 2540 C
RESIDUE, DISSOLVED-VOL. USEPA-160.4
RESIDUE, SUSPENDED SDM 2540 D
RESIDUE, SUSPENDED-VOL. USEPA-160.4
RESIDUE, TOTAL SDM 2540 B

RESIDUE, TOTAL-VOLATILE

USEPA-160.4, SDM 2540 G

SGT-HEM; NON-POLAR MATERIAL

USEPA-1664/9070A/9071B

SILICA, DISSOLVED

SDM 4500-Si0, D

SODIUM HEXAMETAPHOSPHATE USEPA-365.1
SPECIFIC GRAVITY ASTM-D 1429-79, SDM 2710 F
STATIC WATER LEVEL USGS
SULFATE USEPA-300.0/375.2/9056/9038, SDM 4500-S0 4 F
SULFIDE USEPA-9034, SDM 4500-S, F
SULFIDES, ACID VOLATILE ET&C VOL 12
SULFITE SDM 4500-SO; B
SURFACTANTS, MBAS SDM 5540 C
TEMPERATURE SDM 2550 B
THIOCYANATE SDM 4500-CN M
TOTAL ORGANIC HALIDES USEPA-9020B/9023
TURBIDITY SDM 2130 B
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Metals Analyses

Parameter

Reference Citation

ALUMINUM, ICP

USEPA-200.7/6010B

ANTIMONY, ICP

USEPA-200.7/6010B

ANTIMONY, MS

USEPA-200.8/6020

ARSENIC, ICP

USEPA-200.7/6010B

ARSENIC, MS USEPA-200.8/6020
BARIUM, ICP USEPA-200.7/6010B
BARIUM, MS USEPA-200.8/6020

BERYLLIUM, ICP

USEPA-200.7/6010B

BERYLLIUM, MS

USEPA-200.8/6020

BORON, ICP USEPA-200.7/6010B
BORON, MS USEPA-200.8/6020
CADMIUM, ICP USEPA-200.7/6010B
CADMIUM, MS USEPA-200.8/6020
CALCIUM AS CaCO;, USEPA-200.7/6010B

CALCIUM, ICP

USEPA-200.7/6010B

CHROMIUM, ICP

USEPA-200.7/6010B

CHROMIUM, MS

USEPA-200.8/6020

COBALT, ICP USEPA-200.7/6010B
COBALT, MS USEPA-200.8/6020
COPPER, ICP USEPA-200.7/6010B
COPPER, MS USEPA-200.8/6020

HARDNESS BY CALCULATION, ICP

USEPA-200.7/6010B

IRON, ICP USEPA-200.7/6010B
LEAD, ICP USEPA-200.7/6010B
LEAD, MS USEPA-200.8/6020

LITHIUM, ICP

USEPA-200.7/6010B

MAGNESIUM AS CaCOs;, ICP

USEPA-200.7/6010B

MAGNESIUM, ICP

USEPA-200.7/6010B

MANGANESE, ICP

USEPA-200.7/6010B

MANGANESE, MS

USEPA-200.8/6020

MERCURY, COLD VAPOR

USEPA-245.1/7470A/7471A

MOLYBDENUM, ICP

USEPA-200.7/6010B

MOLYBDENUM, MS

USEPA-200.8/6020

NICKEL, ICP

USEPA-200.7/6010B

NICKEL, MS

USEPA-200.8/6020

PHOSPHORUS, ICP

USEPA-200.7/6010B

POTASSIUM, ICP

USEPA-200.7/6010B

SELENIUM, ICP

USEPA-200.7/6010B

SELENIUM, MS

USEPA-200.8/6020

SILICON, ICP

USEPA-200.7/6010B

SILVER, ICP USEPA-200.7/6010B
SILVER, MS USEPA-200.8/6020
SODIUM, ICP USEPA-200.7/6010B

STRONTIUM, TOTAL

USEPA-200.7/6010B

THALLIUM, ICP

USEPA-200.7/6010B

THALLIUM, MS

USEPA-200.8/6020

TIN, ICP USEPA-200.7/6010B
TIN, MS USEPA-200.8/6020
TITANIUM, ICP USEPA-200.7/6010B
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é Laboratories, Inc.

Metals Analyses
Parameter Reference Citation
VANADIUM, ICP USEPA-200.7/6010B
VANADIUM, MS USEPA-200.8/6020
ZINC, ICP USEPA-200.7/6010B
ZINC, MS USEPA-200.8/6020
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Laboratories, Inc.

Semi-Volatile Organic Analyses

Parameter Reference Citation
HPLC ACRYLAMIDE EPA-8316
GC ORGANOCHLORINE PESTICIDES USEPA-608/8081A
GC METHOXYCHLOR USEPA-608.2

HPLC POLYNUCLEAR AROMATIC HYDROCARBONS

USEPA-610/8310

GC/MS BASE/NEUTRAL/ACIDS

USEPA-625/8270C

GC ANALYSIS OF 1,2-DIBROMOMETHANE/
1,2-DIBROMO-3-CHLOROPROPANE/
1,2,3-TRICHLOROPROPANE BY MICROEXTRACTION

USEPA-8011

GC DIESEL RANGE ORGANICS

USEPA-8015B, CALIFORNIA LUFT METHOD,
WISCONSIN METHOD PUBL-SW-141

GC GLYCOLS

USEPA-8015B

GC POLYCHLORINATED BIPHENYLS

USEPA-8082

GC CHLORINATED HYDROCARBONS

USEPA-8121

GC HERBICIDES USEPA-8151A
HPLC ALDEHYDES USEPA-8315A
HPLC NITROAROMATICS AND NITRAMINES USEPA-8330
HPLC NITROGLYCERINE USEPA-8332

TESTS1.xls
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Volatile Organic Analyses

Parameter Reference Citation

USEPA-8015B, CALIFORNIA DHS LUFT, IOWA-PAL,
GC GASOLINE RANGE ORGANICS WISCONSIN METHOD PUBL-SW-140

GC AIR ANALYSIS 40CFR METHOD 18
GC DISSOLVED HEADSPACE ANALYSIS OF

METHANE/ETHANE/ETHYLENE RSK-175

GC ALCOHOLS USEPA-8015B

GC VOLATILE ORGANICS USEPA-601/602/8021B
GC/MS VOLATILE ORGANICS USEPA-524.2/624/8260B

TESTS1.xls February 2007
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TriMatrix

Laboratories, Inc.

Equipment List

o Date . Condition
Inst. # Department Description Model Number Serial Number When
Purchased
Purchased

190 Administration |Sonicator - Fisher F550,# F1520

200 Administration|Sonicator - Fisher F550,# F1309

209 Administration |Mettler PC4400 Toploading Balance

212 Administration |Mettler AB204 Analytical Balance

215 Administration|Denver Instrument P-4002 Toploading Balance

225 Administration |Dionex Accelerated Solvent Extractor Model ASE 300 8/2003 3070313 New

300 Administration [Fisher Ultrasonic Cleaner FS110

301 Administration |Fisher Heated Ultrasonic Cleaner FS21H

307 Administration|Denver Instruments Top Loading Balance Model P-2002 1/2007 |P2K2126010 New

317 Client Services|YSI Multi-Parameter Meter Model 556MPS 2005 05G1614AM New

318 Client Services|YSI Multi-Parameter Meter Model 556MPS 2004 |04C2296AE New

319 Client Services|HACH Turbidimeter Model 2100P 30300030404 New

320 Client Services|Fisher Accumet Multi-Parameter Meter Model AP84 274436 New

100 Wet Chemistry |Orion pH/ISE Meter 8102

120 Wet Chemistry |Ultraviolet Spectrophotometer Shimadzu 1601

161 Wet Chemistry |Auto-analyzer Lachat Quick Chem

164 Wet Chemistry |pH/ISE meter Orion 710A

165 Wet Chemistry |Expandable lon Analyzer Orion Research EA920

167 Wet Chemistry | Spectrophotometer (UV-VIS) Shimadzu 1201

171 Wet Chemistry |Polarograph EG&G Princeton Applied Research 384B

176 Wet Chemistry |Field Meter

177 Wet Chemistry |Mettler AE200 Analytical Balance

178 Wet Chemistry | Turbidimeter Hach 2100N

186 Wet Chemistry |Koehler Rapid Tester Flashpoint Tester RT-1

187 Wet Chemistry |Mettler DL12 Auto-Titrator

188 Wet Chemistry | YSI Conductivity Meter 3200

189 Wet Chemistry |Lachat FIA-8000

194 Wet Chemistry | Total Organic Halogen: ThermoGlass 1200

196 Wet Chemistry|Lachat IC 8000

198 Wet Chemistry | Total Organic Carbon Analyzer, Ol Analytical 1010

205 Wet Chemistry |OHAUS TP4KD Toploading Balance

206 Wet Chemistry |Mettler BB600 Toploading Balance

207 Wet Chemistry |Denver Instrument A-250 Analytical Balance

208 Wet Chemistry |Mettler AE163 Analytical Balance
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TriMatrix

Laboratories, Inc.

Equipment List

o Date . Condition
Inst. # Department Description Model Number Serial Number When
Purchased
Purchased

210 Wet Chemistry |Mettler AE163 Analytical Balance

298 Wet Chemistry |Konelab Automated Ultraviolet Spectrophotometer Model Aqua 20

299 Wet Chemistry |OIC Available Cyanide Analyzer

303 Wet Chemistry |Konelab Automated Ultraviolet Spectrophotometer Model 20 1/2006 24618583 Refurb
305 Wet Chemistry |Orion 3-Star Benchtop DO Meter Model 1113000 2/2006 |7383 New
306 Wet Chemistry |Dionex lon Chromatograph Model ICS-2000 3/2006 6020239 New
309 Wet Chemistry |pH Meter, Fisher Accumet Basic Model AB15 3/28/2007 [AB92325491 New
310 Wet Chemistry |Market Forge Autoclave Model STM-E 3/30/2007 (226071 New
313 Wet Chemistry |HACH Turbidimeter Model 2100N 8/1/2008 |[07060C022389 New
314 Wet Chemistry [VWR Forced Air Oven Model 1370FM 10/3/2007 |4104307 New
315 Wet Chemistry | Thermo Scientific TOX Analyzer Model ECS 1200 10/18/2007(2003.481 New
321 Wet Chemistry |BW Technologies Gas Alert Micro Propoerty of Kent Couty DPW

322 Wet Chemistry |Chemetrics VVR Photometer 5121

324 Wet Chemistry |OIl Analytical TOC Analyzer Aurora Model 1030 2/2008 |E750730372E New
326 Wet Chemistry |OIl Analytical Automated Chemistry Analyzer Flow Solution 3100 (322689/323898) 9/2008 |821831887/826833549 New
198T Wet Chemistry

305a Wet Chemistry |Orion DO Probe Model 081010MD 2/2006 |Lot Number RJS16 New
312a Wet Chemistry |[HACH Portable Multi-meter (pH/Cond/Sal/TDS/LDO) [Model HQ40d 7/1/2007 [70700010664 New
312b Wet Chemistry |[HACH Portable Multi-meter (pH/Cond/Sal/TDS/LDO) [Model HQ40d 7/1/2007 [70700010664 New
324T Wet Chemistry |OIl Analytical TOC Analyzer Aurora Model 1030 6/17/2008 Loaner

101 Metals|ICP Spectrophotometer PE Optima 3000

106 Metals|Atomic Absorption Spectrophotometer Furnace 3

114 Metals|ICP Mass Spectrometer ELAN 6000

116 Metals|Perkin Elmer Optima Trace ICP 3300 bV

201 Metals|ICP Mass Spectrometer ELAN 6100

202 Metals|PSA Low-Level Mercury Analyze