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GROUP A: PROGRAM MANAGEMENT
Introduction

This Quality Assurance (QA) Program Plan describes the data quality process for the Arizona
Brownfields Program (ABP), under the Comprehensive Environmental Response, Cleanup and
Liability Act (CERCLA), 128a. This program has the primary goal of protecting human health
and the environment, while assisting in the assessment, cleanup and redevelopment of
Brownfields properties. The ABP provides a process for streamlining government oversight of
cleanups and redevelopment of environmentally challenged properties.

The ABP provides environmental assessment and cleanup funding to eligible applicants who are
involved in real property transactions or property reuse considerations at sites with potential
environmental impacts from previous site operations. The sites specifically undergoing
redevelopment or reuse through the ABP constitute a small subset of property transactions, and
the services provided by this program and these transactions must be consistent within the realm
of well-established real estate practices. It is the purpose of the ABP to help applicants who have
redevelopment or reuse projects that will provide benefits for the larger community, either
through improving economic or quality of life conditions. The ABP helps these applicants
navigate the established real estate process, especially when the transaction is complicated by
perceived or suspected contamination on the property.

Environmental contamination on real property can complicate real estate transactions or reuse
considerations because liability for site contamination and responsibility for site cleanup must be
assessed and understood by all parties prior to the successful completion of any financial deal.
The financial responsibility for a costly cleanup can be assessed on a number of different parties,
including financial institutions. Because of this responsibility, many privately negotiated
agreements will be entered into cautiously, and financing for development of environmentally
compromised property can be difficult to obtain. Depending on market forces, the concerns
regarding environmental conditions of a site may be handled with very little involvement by
governmental entities, with redevelopment or reuse being accomplished solely based on the value
of the property and the project being considered. Where these beneficial market factors are not
present, the ABP is available to help assist the property transaction.

The ADEQ, as the primary regulatory agency governing environmental issues, has very little
direct involvement in the initial stages of property transaction. It is not until an environmental
issue is confirmed and concentrations of contaminants are determined to exceed established
regulatory levels that the ADEQ becomes involved. The State of Arizona does not prescribe
specific requirements for performing environmental assessments, except in the case of a known
release of a reportable quantity of a regulated substance. Rather, the initial decision-making
processes associated with real estate transactions at sites with suspected contamination are
governed by the understanding of State and Federal liability structures. The property owner,
prospective purchaser and lending institution need to understand these liabilities.

A4: Program Organization and Planning Documentation

The ABP operates within the Waste Programs Division of the Arizona Department of
Environmental Quality (ADEQ). This Division functions as a consolidated source of
environmental cleanup in the State of Arizona, with authorities and responsibilities arising from
delegated authorities through the Resource Conservation and Recovery Act (RCRA), the Clean
Water Act (CWA), and from cooperative work agreements through CERCLA. The ABP, as



defined, is a small component of the Waste Programs Division and consists of a single full-time
employee along with a supervisor of pollution prevention and recycling programs within the
Sustainability Unit.

ADEQ employs a decentralized approach to QA management, whereby each Division of ADEQ
is responsible for deciding how they will specifically implement the general policies and
procedures of ADEQ’s Quality Management Plan. The ADEQ Director has delegated day-to-day
responsibility for overseeing the Quality Management Plan to ADEQ’s Quality
Assurance/Quality Control (QA/QC) Steering Committee, chaired by ADEQ’s Safety and Quality
Management Specialist (QA/QC Supervisor). The QA/QC Supervisor functions as the Agency
technical QA expert. The Steering Committee is to be made up of designated QA/QC personnel
from each of the three environmental Divisions and the QA/QC Supervisor, who resides in the
Office of Administrative Counsel for reasons of autonomy. The Steering Committee has not yet
been created and that until such time as it is created, the QA/QC Supervisor will assume its
responsibilities.

The QA/QC Supervisor is not routinely involved with the day-to-day activities of the ABP. The
QA/QC Supervisor does not routinely participate in any of the planning phases of a project or is
involved in the review/approval of SAPs. The QA/QC Supervisor, though, can be requested to
assist in the review of data when necessary. Please see Section A4.1.2 under Q/QC Supervisor
for a full description of the QA/QC Supervisor’s role.

A4.1 Program/Task Organization

The ABP, as described in the next chapter (A5: Problem Definition and Background), performs
site assessments and cleanups on behalf of applying eligible entities statewide. The operation of
this program involves a number of parties with specific responsibilities related to data quality;
these individuals represent five different organizational entities with specific functions related to
the management of Brownfields. The following paragraphs discuss these organizations and their
general responsibilities, followed by discussions of specific responsibilities held by various
individuals within those organizations.

An organizational chart showing all the parties involved in the data quality system has been
included as Figure Al: Components of the Quality System for the Arizona Brownfields Program.
Entities are identified based on their applicable data roles: data quality management, data
generators or data users. The defined ABP includes the ADEQ Waste Programs Permits Section
Supervisor, Sustainability Programs Unit Supervisor, Brownfields Programs Coordinator,
Brownfields Technical Support Adviser, and the Brownfields Statewide Contractors. The
Environmental Protection Agency (EPA) Region 9 Brownfields Project Officer is also shown in
Figure Al. The prospective data users include the program applicant, local governments and non-
profits; depending on the project, these three identified units may be synonymous, or they may
represent distinct stakeholders, each with specific and different data needs. Program applicants
may include local government entities and non-profits.

Under the ABP, grant applications are submitted for review by the Program Coordinator. The
ABP Program Coordinator generally co-reviews and approves applications in concurrence with
the EPA Project Officer. The Program Coordinator drafts a Task Assignment (i.e. recommended
Scope of Work) for sending out to bid. The ADEQ Administrative Services Division Contracts
and Procurement Section requests bids from one or more project contractors. A project
contractor is selected from one of the received bids. An alternative for local governments is for



them to hire contractors and manage the project. In these circumstances, the local government
would coordinate with ABP to review contractor submittals.

A majority of the ABP projects involve either a Phase | or Phase 1l site assessment. Site
redevelopment is the goal after assessment and any necessary remediation is completed.

A4.1.1 Organizational Roles and Responsibilities

Environmental Protection Agency (EPA)

The federal government, through the EPA, operates the national Brownfields Program, which
serves as the guiding model for the ABP. Additionally, the EPA is the source of funding for the
Program through the Section 128a — State Response Program Enhancement mechanism (42 USC
Sec. 9628), as established by the National Brownfields Act. Because the EPA maintains the
program model and provides the program funding, its roles and responsibilities are to ensure that
the ADEQ is conforming to appropriate program guidelines and meeting various terms and
conditions attached to the grant funding. The Terms and Conditions statement attached to the
funding dictates various aspects of the ABP including the eligibility of projects for funding and
the generation of data in accordance with federally established QA/QC guidelines. As laid out in
other sections of this QA Program Plan, the EPA has a role in both program-level (establishment
and documentation of appropriate data quality structures) and project-level (determination of
project eligibility and involvement in data collection planning) QA procedures.

Avrizona Department of Environmental Quality

The ADEQ is responsible for the operation of the ABP. All programmatic activities reside in the
Waste Programs Division of ADEQ. The ABP is part of the Sustainability Programs Unit in the
Permits Section of the Waste Programs Division. The Sustainability Programs Unit consists of a
supervisor and a staff-level full-time employee, both of whom are responsible for the full
implementation of the ABP.

Environmental Laboratory Services

Projects under the ABP are required to use analytical laboratories licensed by the Arizona
Department of Health Services (ADHS). The data produced from the analysis of environmental
samples are used to make informed decisions relating to the health and welfare of Arizona's
citizens. These data must be of known quality, technically sound and legally defensible.

Upon application for an environmental laboratory license, ADHS shall issue the license if, after
investigation, ADHS determines that the application conforms by the standards established by
ADHS.

The ADHS Director shall prescribe rules providing for minimum standards of proficiency,
methodology, quality assurance, operation, and safety for environmental laboratories and may
prescribe standards for personnel education, training, and experience to meet Federal
environmental statutes or regulation. The ADHS Director may also allow reciprocity with other
states, and prescribe the manner and form in which compliance testing results are reported. The
rules shall be developed in cooperation with the Director of the Department of Environmental
Quality and shall be consistent with Title 49 (Section 49-101 et seq.).

Unless exempted by A.R.S. § 36-495.02, no person may operate or maintain an environmental
laboratory without a license issued by the ADHS pursuant to A.R.S. §8 36-495.03 through 36-
495.14.
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Project Contractors for the Arizona Brownfields Program

Data generation is accomplished by the ABP through the services of contracted project
contractors (environmental consulting firms). Project contractors are selected through a formal
request for proposal (RFP) bidding process. During the selection process, one or more firms may
be retained for the statewide performance of all environmental assessment and cleanup activities
under the ABP. These companies become responsible for all data generation activities in support
of the ABP, through field measurements and the subcontracting of analytical laboratory services.
The direct contractual relationship between these companies and the ADEQ makes them an
integral component of the ABP, and they must operate to meet all data quality requirements as
established in this QA Program Plan to ensure the sufficiency of submitted information. The
selected firms also operate under their own corporate-or office-level QA plans that may be
considered as a component in the overall structure of QA for the ABP. The QA plans of firms are
generally for liability issues and best business practices. The firms must adhere to the ABP QA
Program Plan.

Eligible Applicants for the Arizona Brownfields Program

The ABP operates on behalf of its program applicants, so it is these entities that most often define
project scopes and project goals. Eligible entities, who for the most part are a municipal or county
government, apply to the ABP for services at a site to meet an established goal, such as the
satisfaction of all-appropriate inquiry regulations and clean-up. It is these defined goals and the
needs of the applicants as the primary data user that drive the types and levels of data generation
undertaken at a Brownfields project. For this reason, the program applicants play a critical role in
the scoping and planning of projects prior to data generation. They have an additional interest in
ensuring that the final product delivered by the ABP satisfies their expectations of project goals.
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The ABP Program Coordinator reviews applications and determines if the site is eligible, not
eligible, or of uncertain eligibility. The Program Coordinator consults with the EPA Project
Officer to ask for concurrence on most projects with few exceptions. Most eligible applicants are
accepted into the Program, but the ABP prioritizes projects based on likelihood to succeed,
community need, and the ability of a project to utilize other funding sources.

A.4.1.2 Individual Roles and Responsibilities

In addition to those general responsibilities maintained by the above organizations, specific
responsibilities for QA have been assigned to individuals involved in the ABP. These individuals
will be referred to only as a given project title or position, since these assigned duties will be
unaffected by staff changes within these positions. Individuals are listed below corresponding to
the five previously listed organization structures and according to the level of direct oversight
within those organizations the individuals will provide in the ABP’s QA system from least to
most direct involvement.

EPA Region 9, Arizona Project Officer

The EPA Arizona Project Officer is the lead federal agent in the administration of cooperative
agreements between the EPA and ADEQ related to Superfund and State Response Program.
However, the EPA Project Officer for Superfund projects may not be the same person managing
Brownfields projects. The EPA Arizona Project Officer is the individual with the ultimate
responsibility in determining whether the ABP at both a program and project level is complying
with all federal program guidelines as dictated by funding Terms and Conditions. In order to
facilitate the EPA Arizona Project Officer’s responsibilities for program oversight under the
cooperative agreements, copies of all correspondence and data reports are transmitted to their
attention for inclusion in project files they maintain.

The EPA Arizona Project Officer will be consulted prior to acceptance of a site into the ABP in
order to align the state program with the mandates of the federal program. Initial discussion of
applicant eligibility, site eligibility and project goals are typically discussed in an informal
consultation between the ABP Program Coordinator and the EPA Arizona Project Officer prior to
the formal application process. Applications are submitted to the ABP to support the project. If
the ABP determines the project eligible and resources are available to support it, the Program
Coordinator will submit a project summary to the EPA Arizona Project Officer, which will
include an Eligibility Checklist (Appendix B — State Response Grant Application). The ABP
Application Form summarizes key aspects of site status that would assist in determining if a site
qualifies for receiving support from the ABP under Federal law. The EPA Arizona Project
Officer may require of the ABP, any and all documentation to demonstrate the eligibility of a
project prior to the use of grant funds at that site.

EPA Region 9, Quality Assurance Office

Staff in the QA Office of EPA Region 9 will have direct oversight in the development and review
of the ABP QA Program Plan and indirect involvement in the development and review of site-
specific sampling and analysis plans (SAPS).

Prior to the implementation of QA elements as outlined in this QA Program Plan, this document
will be reviewed and approved by the EPA QA Office. Revisions will be made in accordance
with EPA-provided comments until the QA Program Plan is finalized. Once the document is
finalized, any proposed revisions to the QA Program Plan will need to be considered by the EPA
QA Office prior to inclusion in a revised document. Any substantial deviations from the
prescribed performance of QA elements as outlined in the approved QA Program Plan will need
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to be documented and submitted as part of a Technical System Audit (TSA) prepared by the
ADEQ QA/QC Supervisor (the TSA is described in Section C of this document).

Less direct involvement by the EPA QA Office is planned for the development and review of
project-specific SAPs. The primary responsibility for the review and approval of project-specific
plans will reside with the ADEQ; however, the EPA QA officer may be invited by ADEQ to
attend a project-scoping session. As part of a TSA, a project-specific SAP will be submitted for
review to both the ADEQ and EPA QA staff. This dual review will help the ADEQ align, through
the comparison of plan review comments, its QA requirements with the practices used by the
EPA. Conclusions reached through the dual review will be documented in the TSA, along with
plans for the implementation of proposed corrective actions. EPA may choose to review one SAP
as an audit function; this SAP will have been reviewed and approved by the ADEQ prior to
EPA’s audit review. The EPA QA officer will select a representative SAP, based on their
professional judgment, or the EPA QA officer may request that the ABP Program Coordinator
select a representative SAP based on his or her professional judgment.

Director, Arizona Department of Environmental Quality

The ADEQ Director has overall responsibility for ADEQ’s QA Program as outlined in EPA
Order CIO 2105.0 (formerly 5360.1 A2). More specifically, the ADEQ Director is responsible for
ensuring that QA is an identifiable activity having adequate resources allocated for the
accomplishment of the mission’s goals for ADEQ’s divisions and Southern Regional office.
These goals include providing the resources for the collection of the right type, quantity, and
quality of data for all in-house and external projects.

Environmental Laboratory Services

The ABP relies on the ADHS licensing program for the satisfaction of many of the QA elements
associated with laboratory operation and reporting (see Appendix A of this QA Program Plan).
The ADHS is used to maintain oversight on analytical labs for quality control (QC) on all
environmental samples submitted for analysis under a regulatory program - either the CWA, Safe
Drinking Water Act (SDWA) or RCRA. Licensed laboratory QA responsibilities are described in
its QA plan, as required by A.A.C. R9-14-615.B. ADHS maintains a list of licensed laboratories
and periodically inspects them to ensure compliance.

The ABP Program Coordinator is responsible for reviewing laboratory reports submitted to
ADEQ to ensure all have the appropriate QC documentation. The ABP also has the option of
having audits performed by ADEQ’s QA/QC Supervisor on laboratories licensed by ADHS. All
ADEQ laboratory audits must be performed in accordance with Section 2.3.2 of ADEQ’s August
2010 Quality Management Plan.

Director, Waste Programs Division of ADEQ

All site investigations and cleanups conducted in the State of Arizona are overseen by the ADEQ
through its combined authorities from state-delegated environmental programs. The Waste
Programs Division Director is responsible for the administration of all these cleanup authorities.
In addition, because site cleanup regulations play an integral part in the development of data
quality guidelines, the Division Director also plays an important function in determining data
guality and sufficiency for the Waste Programs of ADEQ), including the ABP.

The regulations governing investigations and cleanups (ARS Title 49 — The Environment) in
Arizona determine, on a general level, the type and amount of data necessary to make cleanup
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decisions, including the issuance of determination letters (e.g. “no further action” letters). The
Division Director is responsible for ensuring a consistent application of these regulations across
all Waste Programs cleanup sites. All site information is available to the Division Director for
review and consideration of site decisions. The Division Director also holds regular supervisor-
level meetings to discuss ADEQ issues and Waste Programs operations.

Section Manager, Permits Section of Waste Programs Division

The Permits Section Manager is responsible for staff level participation in all the administrative
and technical areas of the Arizona Brownfields Program (ABP). Although the Unit Manager is
responsible for final approval of Sampling and Analysis Plans (SAPs), Task Assignments and
Final Assessment Reports, the Section Manager is available for consult on these documents. Also,
the Permits Section Manager is available for consultation regarding applications.

Unit Manager, Sustainability Units of Permits Section

The Unit Manager of the Sustainability Unit is responsible for final approval of Sampling and
Analysis Plans (SAPs), Task Assignments and Final Assessment Reports. The Unit Manager can
request the assistance of the Section Manager and/or Technical Support during the review process
of these documents. The Unit Manager is responsible for reviewing and approving project
summaries that are forwarded to the EPA Region 9 Project Officer.

Avrizona Brownfields Program, Program Coordinator

All environmental investigations and cleanups undertaken in the State of Arizona are overseen by
the Program Coordinator. The Program Coordinator also acts as the case/project manager for the
ABP. The Program Coordinator is responsible for reviewing the SAP, cleanup plans and final
project reports to ensure that investigations and cleanups are conducted in accordance with the
environmental authorities contained in state statutes and rules. The ABP Program Coordinator is
the first person to comment on submitted SAP’s, Task Assignments and Final Assessment
Reports. The ABP Program Coordinator creates an approval or comment letter and submits to the
Unit Manager for Final Approval. Technical Support, if needed, is available to the ABP Program
Coordinator for review assistance prior to submittal to the Unit Manager for Final Approval.

The ABP Program Coordinator will be the primary data user and decision maker with authorities
to determine whether the investigative or cleanup actions taken by the project contractor at the
direction of the ABP satisfies environmental regulations. The ABP Program Coordinator will be
responsible for drafting and providing Project Summaries to the Unit Manager for approval prior
to being forwarded to the EPA Region 9 Project Officer.

QA/QC Supervisor:
The QA/QC Supervisor provides assessment of ABP activities through the activities listed below:

Technical System Audits
Performance Evaluations
Audits of Data Quality
Data Quality Assessments

Please see Section C1.2.2 — Assessment of Program Activities for details on these activities.
The QA/QC Supervision also reviews and can revise the QA Program Plan. The QA

Program Plan will need to be updated to accommodate new developments in QA/QC.
Revisions to the QA Program Plan may become necessary through several different routes,
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and the QA/QC Supervisor will be responsible for responding and making these revisions
when appropriate. During regular contact with the EPA, the QA Officer may make
suggestions for improving quality performance that could be incorporated into the QA
Program Plan. During a Technical System Audit (TSA), the QA/QC Supervisor will examine
the QA Program Plan and the performance of the ABP and may make suggestions for
improved performance that result in revisions to the QA Program Plan. Likewise, a
Brownfields environmental consultant may request revisions to the QA Program Plan in
response to changes in industry-wide field methodology or for the addition of new or
innovative technologies. Development and acceptance of new analytical methods may
provide lower detection limits or other improvements that can be described in revisions to the
QA Program Plan.

The QA/QC Supervisor is not routinely involved with the day-to-day activities of the ABP. The
QAJQC Supervisor does not routinely participate in any of the planning phases of a project or is
involved in the review/approval of SAPs. The QA/QC Supervisor, though, can be requested to
assist in the review of data when necessary.

Arizona Brownfields Program, Technical Support

The daily administration of the ABP is handled by the ABP Program Coordinator. However, the
Program Coordinator, Unit Manager or Section Manager may request technical support for a
specific project’s activities involved with data quality for site cleanup. The Technical Support
person’s responsibility will be to ensure data submitted to the program by its environmental
consultants meet appropriate levels of quality. This is done through three major activities:

1 Review of SAPs: The Technical Support person will be available to assist the Project
Coordinator when necessary. The Technical Support person, upon request from the
Program Coordinator, Unit Manager or Section Manager, will review and comment
on the submitted SAPs with regards to QAPrP requirements, project goals and
DQO’s.

2. Development of Data Quality Objectives (DQOs)—prior to the preparation of SAPs
by the Brownfields contractor, an initial scoping session may be held with all
available stakeholders to outline project goals and DQOs. These initial meetings will
roughly follow guidance for the standard DQO process developed by the EPA (EPA
2006 - Guidance on Systematic Planning using the Data Quality Objectives Planning
Process). The results of these initial meetings will guide the development of the site-
specific SAP and will be documented as part of the SAP preparation. The
development of DQOs will be a collaborative process and may include the EPA
Region 9, site applicant, appropriate local authorities and the selected site contractor.

3. Review of Data Reports—the Technical Support person will be available to assist the
Program Coordinator when necessary. The Technical Support person, upon request
from the Program Coordinator, Unit Manager or Section Manager, will review the
submitted data reports generated under an approved SAP with regards to QAPrP
requirements, project goals and DQO’s.

When requested by the Program Coordinator, Unit Manager or Section Manager, the
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ABP Technical Adviser will prepare comments for revision of the data reports and
give comment. The Program Coordinator, who also acts as the case/project manager,
has the responsibility of approving all reports prior to finalization and delivery to the
program applicant for their use.

Statewide Brownfields Environmental Consultants, Project Leads

The ABP selects environmental consultants to provide services to the program on a project-by-
project basis. The ABP Task Assignment is drawn up so that the selected consultants can bid on
the project. ADEQ’s Procurement Office performs a random number selection process to select a
consultant from the State Pollutants Contract. That consultant then submits their bid for the Task
Assignment, and the ABP Coordinator either accepts it or rejects it. If rejected, the Procurement
Office goes through the random number selection process again until an environmental consultant
is selected for the project.

As primary data generators, the environmental consultants are responsible for the implementation
and documentation of a number of QC elements, such as collection and analysis of field blanks,
field duplicates and rinsate samples, to satisfy the requirements of the QA Program Plan. Please
note that Section B.5 of this QA Program Plan discusses Quality Control in detail.

Beyond the elements contained in the ABP QA Program Plan, the environmental consultants will
be required to prepare a site-specific SAP for review by the ABP prior to any data collection
activities at a Brownfields project site.

The consulting firms may have their own internal corporate QA plans. However, all work must
still satisfy the approved ABP QA Program Plan. As firms are contracted te by the State for the
generation of environmental data, these internal corporate QA plans should be made available for
review by request of the ADEQ and EPA. All necessary QC elements will be covered in the ABP
QA Program Plan and site-specific SAPs.

Program Applicants

Program applicants are the primary data users in the ABP; they may also be the primary data
generators. Assessments undertaken by the ABP to be used in redevelopment decisions and site
cleanups will be guided by intended property reuse. As the primary data users, the program
applicant will play three roles in determining the quality of data generated by the program. First,
as part of the application and initial project planning process, the applicant will provide existing
site information, including information from prior sampling events. This existing information will
be reviewed by ADEQ to determine the appropriateness for its use by the ABP. If the data are of
sufficient quality, they may be used in the program.

Secondly, the program applicant will dictate their project needs by participating in and providing
input during all planning efforts. These project needs will determine the amount and type of data
to be generated by the environmental consultants. Planning helps ensure that data of adequate
quality and quantity are collected.

Thirdly, the program applicant will have the opportunity to review and provide comments on the
completed data reports as an essential component in determining if the data of sufficient quantity
and quality have been collected to meet project needs. Reviewing data in light of the project
DQOs will help determine if the objectives have been met.
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A4.2 Planning Documentation

Although all activities undertaken by the ABP will be unique one-time events associated with a
site assessment or site cleanup project, those activities will occur within a framework that is well-
defined by specific documentation requirements. Most activities will be conducted along a
coordinated flow path consisting of the submittal and review of documents. Therefore, each
defined document will play a role in establishing QC elements to ensure the production of a
usable, reliable final product. Outlined below are the defined documents and deliverables that will
constitute a typical Brownfields assessment or cleanup project; these are listed in the order that
those documents will be produced during a project. Although the documents required for drafting
and transmittal after the SAP are not considered planning documents, they will still be outlined
here. A final section will be devoted to the documentation and use of previously generated data,
as well as the documentation of projects that deviate from the established process. Later chapters
will discuss other documentation issues, particularly the development of audits.

1. Application to the ABP

A project to be undertaken by the ABP will be initiated by the submittal of a completed
application by the party to be designated the Program Applicant. Application must be made in full
on the form approved by the ADEQ (Appendix B). In most instances the Program Applicant will
be an “eligible entity” as defined in Section 104(k) of CERCLA, meaning that the applicant will
be a unit of local government or non-profit sanctioned by the State. Applications are accepted by
the ABP at any time during the year.

Nearly all applications are completed by a Program Applicant with the assistance of a member of
the ABP staff. This tends to occur because of the connection that is made between potential
applicants and ABP staff during Program outreach and marketing efforts. The primary purpose of
the application is to help the EPA Region 9 Arizona Project Officer and ABP Program
Coordinator determine whether a project meets site and applicant eligibility requirements.

In order to receive funding through the ABP, the application must demonstrate that the site meets
the definition of a Brownfield, as established by the federal program in CERCLA Section
101(39). The site must not be on the National Priority List (NPL) or be the subject of on-going
enforcement actions by the State or Federal government. The applicant must not be responsible
for the contamination present at the site. These eligibility requirements are dictated by Section
128a grant funding Terms & Conditions. It is at this stage in the process that it is determined
whether or not the ABP will be able to fully fund a project and the applicant is informed of the
level of assistance that they will likely be able to receive from the ABP. This allows the applicant
to seek and include other resources available and to indicate the role of those resources in the
ABP application. In turn, the existence of additional resources helps demonstrate the likelihood of
the success of a proposed project.

EPA grant funding has been such that Phase | Environmental Site Assessments (ESAs) and Phase
I1 ESAs are usually fully fundable; however, funding for clean-ups have been much less
attainable at the typical funding levels provided by EPA. The application is also intended to help
the ADEQ rank sites for funding. Priority will be placed for funding of projects with well-defined
project goals or re-use strategies. Projects with defined end-uses are more likely to achieve
completion within the ABP because project goals and data needs are more easily determined.
Other ranking criteria are roughly modeled on those used in the federal competitive grants. At this
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time in the ABP, though, ranking is not necessary and the projects are handled on a first come,
first serve basis, depending on funding availability.

Along with the completed application form, the program applicant is also requested to submit any
previously generated data available for the site. The use of previously generated data will be
covered in other sections of this QA Program Plan (e.g. Section B9: Non-direct Measurements).
In general terms, these data are used to help define project goals and data needs. The submittal of
previously generated data reports is voluntary, and an application can be found to be sufficient
based solely on responses to the questions contained on the approved form.

2. ABP Review of Application

In response to an application, the ADEQ will begin the application review process (described in
the following paragraph). The review process will determine whether to fund or deny the
proposed project. In declining to undertake a project, the ADEQ will provide communication to
the applicant with an explanation for the denial. A denied application will be kept on file, but no
further action will be taken. Approval of an application and acceptance into the ABP will,
however, generate correspondence from the Program Coordinator to the applicant that serves
several purposes, as described in the following paragraphs.

The Program Coordinator receives and performs the first review of an application. If the Program
Coordinator deems the proposed project eligible and believes the project meets other ABP criteria
as described above, the Program Coordinator will perform a verbal screening, via telecom or in-
house meeting, with the applicant. The Program Coordinator provides a project summary,
including an Eligibility Checklist (Appendix B — State Response Grant Application), to the EPA
Region 9 Arizona Project Officer with a recommendation that the ABP support the proposed
project. The Arizona Project Officer may request additional information or documentation from
the Program Coordinator in review of the application and concur with the request to support the
project or deny support. If support is denied, the Program Coordinator will communicate this to
the applicant with an explanation as to why the ABP is denying support. If the Arizona Project
Officer agrees to support an application, then the Program Coordinator communicates this
message to the applicant, usually by e-mail.

3. Site-Specific Scope of Work

After a project is accepted and enrolled into the ABP, the Program Coordinator develops a scope
of work proposal and not-to-exceed budget for the approved project. Through ADEQ’s
Procurement Office a Consultant is requested to provide the standard. The proposed scope of
work and budget are reviewed for completeness and appropriateness by the Program Coordinator
and Program Supervisor; either may ask that the proposal be modified if they believe the tasks
identified or budgets are not appropriate.

4. Scope of Work Approval Memo

Once the scope of work and budgets are satisfactory to the ABP, the Program Coordinator or the
Unit Manager will write an approval memo to ADEQ’s Procurement Office, who accepts the
Consultant’s proposal. A contract brings all parties to an understanding of the work to be
performed and the cost of that work. This contract also provides authorization for the Contractor
to begin work on the project under the terms of the Statewide Contract. Scheduling of the work is
then largely left between the Program Applicant and Consultant to best meet their needs, unless
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some programmatic issues dictate that ABP timeframes and deadlines be met. In those cases, the
Program Coordinator will also be involved in setting project timelines and/or benchmarks.

The ABP will try to assist the applicant through all phases of environmental work necessary on
the approved project site to make it ready for redevelopment. There is no additional application
required of the Program Applicant; however, approval for further assessment must be approved
by EPA. When an additional phase of work is required on a project site, the Consultant that
performed the previous phase is requested to submit another scope of work and budget proposal
for the next phase and the same review process is repeated. The limiting factor is the amount of
funding the ABP has available and any programmatic limits placed on funding of a site by
CERCLA and the grant’s terms and conditions.

5. Sampling and Analysis Plan

The primary planning document for data generation activities will be prepared by the Brownfields
environmental consultant after initial project scoping meetings established and directed by the
ABP Program Coordinator. The specific type of document submitted and the information
required to be presented will be dependent on the type of project being undertaken. Acceptable
planning documents include a SAP.

The SAP drafted by the consultant must be in the form of the approved templates developed by
the EPA Region 9 and adapted for use in the ABP. These templates are provided in Appendix C
of this QA Program Plan. Most of the information necessary for inclusion in the SAP will be
discussed during the initial scoping meetings, and it will be the responsibility of the consultants to
accurately record and apply these discussions in the planning documents. Where appropriate,
consultants may also make reference in these planning documents to information already
contained in the QA Program Plan.

Planning documents will be submitted to the ADEQ by the Brownfields environmental consultant
for review. No assessment or cleanup activities involving data generation will be undertaken until
planning documents are approved. Primary responsibility for review of assessment planning
documents will reside with the ABP Program Coordinator.

6. Planning Documentation Approval

After review of the document, the ADEQ will take one of three actions through written
correspondence to the environmental consultant. These actions are:

1. If the SAP is found to be fully satisfactory, the Program Coordinator will draft an
approval letter, the Unit Manager will give Final Approval and the Program Coordinator
will then notify the consultant allowing them to proceed with the work.

2. Where there are minor deficiencies, the Program Coordinator will draft a conditional
approval letter, which will provide conditional approval while dictating corrections in the
plan, without requiring re-drafting of the documentation. The Unit Manager will give
Final Approval to letter. These corrections will be considered part of the approved plan.

3. Where there are major deficiencies, the Program Coordinator will draft a comment letter,
indicating the plan deficiencies and suggesting corrections for re-drafting of the plan. The
Unit Manager will issue Final Approval to the comment letter. Technical Support will be
available at all stages of the process for consult. Figure A2 details the review process for
a SAP.
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7. Field Documentation

Though largely discussed elsewhere in this document, certain levels of field documentation will
be required to be produced and maintained by the environmental consultant to help demonstrate
compliance with approved methods and to assist reviewers to make QA conclusions. Examples of
field documentation that will be a required element, as dictated by this QA Program Plan (Group
B: Data Generation and Acquisition) or by an approved SAP, would include field logs,
monitoring well sampling logs and chain-of-custody forms for environmental samples. Field
documentation will be included as part of the package to be submitted for independent data
validation, along with the analytical laboratory data package for projects. Field documentation
will later be submitted as part of the assessment or cleanup report in a hard copy format.

8. Laboratory Analytical Package

The data package produced by the analytical laboratory should be sufficiently detailed to allow
for review of analytical methods through data verification and validation processes and to
determine appropriateness of data quality. The requirements for the specific content of laboratory
data packages will be discussed in other sections of this QA Program Plan. The laboratory
analytical package will later be submitted as part of the final assessment or cleanup report in a
condensed form in a hard copy format.

9. Draft Assessment and Cleanup Reports

All site information generated during the assessment or cleanup must be collected, tabulated and
considered in a final report generated by the environmental consultant to document the project.
Before the report is finalized, a draft version must be submitted to the ABP Coordinator and the
program applicant to allow for comments and consideration of the quality and format of presented
data.

The format of the assessment or cleanup report will depend on the project goals established
during initial scoping sessions. For Phase | and Phase 1l ESAs, the format of the report will
largely be dictated by the American Society for Testing and Materials (ASTM) standards for
those documents. For site characterization and site cleanup project reports, there is no definitive
guidance for Brownfields projects reporting formats. Other ADEQ programs, though, have
standard reporting requirements that are outlined in the Arizona Administrative Code. The
program that best fits the Brownfields project will serve as a guide for reporting.

The ABP operates through a contract with different environmental consultants, each of whom
may have their own standards or preference for report formats; consequently, the final report will
largely be presented in a manner dictated by the individual consultant. However, general
requirements for the final report would be the documentation of all work/field activities,
presentation of all environmental data in a tabular and/or spatial format, and a section where the
consultant uses their professional judgment to draw conclusions from the site data in the context
of project goals. Through review of the draft reports, the ABP Program Coordinator will evaluate
the acceptability of the presentation.

Supporting documentation relevant to data generation and data quality must be attached to the

final report, either in a hard-copy or electronic format. Generally, all field documentation will
need to be attached to the report in a hard-copy format. The laboratory data package should be
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attached in an electronic format, with the exception of the request for analysis forms and the
actual laboratory analytical sheets, which should be included in hard-copy format.

10. Report Comment Letter

If the ABP Program Coordinator requires revisions to the draft report, those revisions will be
communicated to the consultant through the drafting of a comment letter. The comment letter will
include both suggested and required revisions. It will be the responsibility of the ABP Program to
determine whether the conclusions made by the consultant in the report are supported by the data
and whether the data are of sufficient quality and quantity to meet project objectives.

Where project objectives are not met, the ABP Program Coordinator may recommend that
additional data be collected to fulfill any data gaps before the final report is issued. Otherwise, the
consultant may make the appropriate revisions as outlined in comment letters submitted by the
ADEQ for the submittal of a final deliverable. In those instances where the draft report requires
no revisions, the consultant will still be directed to resubmit a final version of the report.

11. Final Report

Application to the ABP constitutes a request for service to produce a site assessment
/characterization report or to fund a site cleanup. Therefore, the final output of a project will be
the submittal of a final assessment or cleanup report to the ADEQ, the program applicant and the
EPA Arizona Project Officer. Additional copies of the final report will be provided to the
program applicant, as dictated by their needs.

12. Project Closeout, Project Completion Letter

Project closeout from the ABP will be granted by ADEQ upon receipt of the approved final
report. Closeout will be in the form of verbal or written notification to the environmental
consultant and written correspondence to the EPA Project Officer and the ABP Program
Applicant. The closeout notifications will acknowledge receipt of the approved final deliverable
and will request the consultant submit any outstanding invoices for project work. Under the ABP,
project closeout reflects the adequacy of the final deliverable; it does not, however, indicate all
remedial requirements under the Arizona Revised Statutes have been satisfied.
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Ab5: Problem Definition/Background

Participants involved in real estate transactions rely on environmental data to make decisions to
secure their interests and limit their potential for losses. Industry standards, driven by laws
governing environmental liability, have been developed to help standardize this process. For the
majority of sites in the State of Arizona where environmental concerns are present, the ADEQ is
the lead regulatory authority for cleanup oversight; therefore, determining liability under State
law is of primary importance.

For various reasons, private or other public resources may not be available to property owners or
prospective purchasers to perform sufficiently detailed environmental assessments that will
provide enough comfort for a transaction to proceed. Additionally, property owners may not even
have the wherewithal to develop initial property information to attract purchaser or developer
interest. These situations serve to limit property reuse and, by extension, property cleanup. It is
the ultimate goal of the ABP to provide environmental information of sufficient quality and
guantity to allow property owners and potential purchasers to proceed with property transfer and
cleanup. To this end, projects must use analytical laboratories that are certified by the State of
Arizona (see Appendix A).

Environmental assessments, as developed in industry standards, are roughly divided into three
stages, each of which may be performed by the ABP on behalf of an applicant: (1) initial
investigations, (2) site-specific sample collection and (3) remedy development/cost estimates.
These correspond to the ASTM Phase 1, Phase 1l and Phase 111 ESAs. Each of these stages has
specific goals and objectives tied to property transactions and the local, state and federal
regulations governing environmental liability. These stages of effort are roughly outlined in the
following paragraphs; greater detail regarding the performance of these stages of investigations,
in conformance with industry standards and program requirements, are contained in other
sections of this QA Program Plan.

The first and most basic step in determining environmental conditions at a transaction site is the
Phase I ESA, which had previously corresponded to “due diligence” requirements on purchasers
of properties and now equates with federally adopted regulations requiring “all appropriate
inquiry” to qualify for “bona-fide prospective purchaser” status under CERCLA. The purpose of
a Phase | or an all-appropriate inquiry study is to describe environmental conditions at a site
through an investigation of site documents, consideration of observable visual clues during site
visits, and the collection of information regarding past site use. Results of a Phase | investigation
are used to assess whether environmental contaminants may be present at the site at
concentrations that would require a property owner to take action in accordance with
environmental regulations. This conclusion is made conservatively using best professional
judgment, and is based on consideration of the quality and sufficiency of existing information. A
property transaction may proceed comfortably if there is no reason to believe contaminants are
present; otherwise, suspected environmental contaminants need to be further investigated through
the collection of site-specific environmental data.

The most reliable method of determining the presence or extent of environmental impacts on a
piece of property is the generation of site-specific environmental data, through sample collection
and field monitoring. Site-specific confirmation sampling and analysis are performed as part of a
Phase 1l ESA. Guided by findings of the initial investigations, sampling and monitoring plans are
developed to investigate areas of potential concern or areas where no source of reliable
information could be obtained. The purpose of the Phase Il ESA is to minimize uncertainty
associated with “recognized environmental conditions” identified in initial investigations.

22



Although a Phase Il ESA is primarily intended for confirming the presence or absence of
contamination, the sampling can be quite extensive and may even include activities generally
considered to be conducted under the third stage of site assessment.

Beyond confirmation of “recognized environmental conditions,” property owners and prospective
purchasers will want to know the extent of the contamination and how this translates into cleanup
or site reuse costs. The amount of sampling necessary beyond that needed to confirm site
conditions is dependent on the required level of certainty to be attached to a cleanup cost
estimate. These environmental efforts can come under the aegis of several related documents,
including a Phase 111 ESA, an Engineering Evaluation/Cost Assessment, or any other type of
comprehensive site investigation. The objective of this stage of assessment is to place definable
boundaries on costs and timelines for cleanup, based on detailed information concerning the
magnitude and extent of contamination at a piece of property. In order to accurately estimate
cleanup costs, it may also be necessary to fully understand the remedial alternatives available to
conduct the cleanup. For this reason, a Phase 111 ESA may be directly tied to the preparation of
site cleanup plans.

The ABP is capable of providing any of these environmental services to eligible applicants
accepted into the program. Because the goal of the ABP is to promote the cleanup and reuse of
sites, this program will normally only accept sites where there is comfort that land transaction and
site re-use will be a likely result of the assessment efforts. In order to provide the most incentive
to accomplish this goal, the ABP will likely perform assessment services at a site, while working
with the stakeholder parties to ensure that sites can be directly entered into a cleanup program and
site remediation can commence.

In addition to assessment services, the ABP can also provide cleanup services on eligible
properties for projects that have a significant public component, defined as active ownership of
the property by a local or county government or non-profit agency either for public use or for
eventual transition to private ownership as determined by the land holding agency.

The ABP operates through the use of environmental consultants retained by contract to perform
these services. All data generated by these private firms at the direction of the ABP staff are
collected in consideration of the program applicant’s project needs. The ABP operates as an
independent control on data quality as generated by its consultants. The end product of a
Brownfields assessment is a document that is used by the site owner and prospective purchaser to
define transaction conditions and determine site re-use options. At the completion of a
Brownfields cleanup, certification and issuance of a “Project Completion” letter is the
responsibility of ADEQ’s Voluntary Remediation Program (VRP).

A6: Program/Task Description

The ABP generates environmental data in support of real property transactions on behalf of
program applicants. The type and quality of data are generally dictated by the needs of the
applicants. Generally, the ADEQ), through the ABP, will provide contract services for performing
Phase | and Phase Il ESAs, which are defined by industry standards. Where applicants require
greater technical assistance, the ABP may offer more comprehensive assessment services,
including performing a Phase 111 ESA, providing accurate estimates of cleanup costs, or
developing cleanup/remediation plans. In the case of an eligible applicant holding properties with
potential community benefit, the ABP may fund site cleanup services and generate confirmation
data at completion to demonstrate regulatory compliance with the Arizona’s environmental
statutes and rules (ARS Title 49 — The Environment and AAC Title 18 — Environmental Quality).
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The ABP is driven entirely by applicant needs, so data collection is not dictated by a regular
schedule. Rather, as applicants enter the program, individual project goals are defined, including
the types of environmental measurements, deliverables and reports that will be completed.
Therefore, at the most functional level, this QA Program Plan has been developed to guide data
collection associated with one-time events for the assessment and cleanup of participating sites.
Site assessments under the ABP will be performed within the established framework for real
estate transactions operating in the State of Arizona. To satisfy these purposes, three types of
assessment services may be conducted:

° Phase | ESA—the collection and review of available information regarding a
property, in satisfaction of “due diligence” or “all-appropriate inquiry” requirements,
conducted prior to completion of a transaction in order to determine the presence or
likely presence of environmental contaminants. These assessments shall be
conducted in accordance with the ASTM E1527-05 standard.

° Phase Il ESA—a focused site investigation conducted to confirm the presence or absence
of environmental contaminants at a site, typically completed prior to a property
transaction in order to assess environmental liability issues as part of property
negotiations. These assessments will be conducted in accordance with the ASTM E1903
standard.

° Phase 111 ESA, Comprehensive Site Investigation, Cleanup Cost Estimate—an industry
standard has not been developed for a comprehensive site investigation to determine the
full nature and extent of environmental contaminants at a site. Where an applicant
requests assistance in this regard, a site-specific scoping process will be used to guide the
project.

Site cleanups are conducted under the oversight of the ADEQ VRP. The VRP requires the
submittal of an application and fee (which is paid from the State Response Grant). The VRP
reviews all site cleanup plans and reports to determine the adequacy of the completed cleanup in
the issuance of a “closure letter”.

The ABP decides when to undertake an assessment or cleanup project at the time of receipt of a
completed application and in consideration of program funding. At the time of project
acceptance, planning activities commence through a collaborative process involving all project
stakeholders and directed by the ABP Program staff. The primary responsibility of the ABP staff
is to oversee and ensure that data of adequate quality and quantity are collected to satisfy project
objectives, as defined in the project-specific DQOs. To assure that analytical data are of adequate
quality, state-certified laboratories must be used.

AT7: Quality Objectives and Criteria for Measurement Data

This section is broken into two parts, consistent with EPA Region 9 guidance for QA Program
Plans. The first section documents regulatory action levels that are specific to the ADEQ); these
action levels serve as the driver for site assessments and cleanup. The second section discusses
MQOs and data quality indicators (DQIs) under the ABP.

DQTI’s, as defined by EPA, involve precision, accuracy, representativeness, completeness,
comparability, and sensitivity, also known as “PARCCS” parameters. It is expected that these
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indicators be used in data evaluation, but in general, the criteria by which DQIs are evaluated are
based on project data quality needs, i.e., the MQOs. The extent to which program or project QC
results meets MQOs determines whether data are acceptable for the intended use.

MQOs are the acceptance thresholds or goals for project data, usually based on the individual
DQIs for each matrix and analyte group or analyte. MQOs are project-or method-specific quality
acceptance criteria established to support project-specific DQOs, as well as the decisions that will
be made based on the quality of the data. MQOs define whether the data are usable and meet
project needs. Like DQOs, MQOs can be quantitative or qualitative statements.

MQOs specify what the QC acceptance criteria are for each analysis. AAC R9-14-615 (see
Appendix A) details QA requirements for ADHS licensed laboratories. Regardless of how the
laboratory evaluates performance, the laboratory’s acceptance criteria must meet the needs of
each project. This QA Program Plan provides general requirements, but individual SAPs will
provide project-or site-specific requirements. Tables Al through A3 are examples of the QC data
from laboratories ADEQ typically receives.

25



Table Al. Typical QC data from laboratories. This is an example for water samples using

EPA Method 8260B.
Matrix Spike Laboratory Control Method Blank Result
Compound 0 imi Sample
(Lab(?ratory (% Recovery Limits) (% Recovery Limits) (ug/l) Surrogates
Method - EPA L aboratory Control (% Recovery
Method 8260B) Matrix Spike Duplicate ga%ﬁeol%pl?gatr: Method Detection Limits)
A S
(Relative % Difference) (Relative % Difference) Limit (ug/l)
5 68-131 68-130 ND
enzene
32 20 2.0
Carbon 65-147 60-150 ND
Tetrachloride
! 35 25 5.0
c 67-131 70-130 ND
PCE
31 20 2.0
66-132 70-130 ND
TCE
29 20 2.0
Dibromofluoromethane 70-130
Toluene 70-130
4-Bromorfluorobenzene 70-130
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Table A2. Typical QC data from laboratories. This is an example for soil samples using

EPA Method 8310.
q Matrix Spike Laborgg)r%é?ontrol Method Blank Result
Compoun % Recovery Limits - mgl/l
(Laboratory (% y ) (% Recovery Limits) (mg/h)
Method - EPA

Method 8310)

Matrix Spike Duplicate

Laboratory Control
Sample Duplicate

Reporting Limit

o
(Relative % Difference) (Relative % Difference) (mg/l)
10-143 38-126 ND
Naphthalene
50 18 0.20
18-134 48-137 ND
Benzo[a]pyrene
50 32 0.010
23-136 69-128 ND
Chrysene
50 31 0.020
Dibenz[a,h]anthra 21-137 73-130 ND
cene 49 31 0.010
Surrogate % 2-Chloroanthracene 2-Chloroanthracene 2-Chloroanthracene
Recovery Limits 18-128 62-124 18 -128
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Table A3. Typical QC data from laboratories. This is an example for water samples using

EPA Method 8081A.
Matrix Spike Laboratory Control Method Blank Result
(% Recovery Limits) Sample (ug/l)
Compound (% Recovery Limits)

(Laboratory
Method 8081AZ)

Matrix Spike Duplicate

Laboratory Control
Sample Duplicate

Method Detection

AL S
(Relative % Difference) (Relative % Difference) Limit (ug/l)
10-161 61-126 ND
4,4-DDT
20% 35% 0.007
10-143 43-120 ND
Aldrin
20% 33% 0.009
10-147 67-122 ND
Endrin
20% 35% 0.007
10-157 51-124 ND
Heptachlor
20% 33% 0.008

Surrogate %

Decachlorobiphen

Recovery Limits 10 -103%
Surrogate % TCMX(S)
Recovery Limits 10-132%

A7.1 Regulatory Action Levels

Services provided by the ABP are intended to help applicants satisfy environmental laws and
regulations as established by the State of Arizona. These services are intended to help to reduce
obstacles for property transfer, redevelopment or reuse that can result from these regulations. For
the purposes of the ABP, the only regulations determined to be relevant in establishing site action
levels come from State law sources; the ABP does not accept projects or work on sites of such
significant magnitude that they may come under federal CERCLA authorities, either through
placement on the NPL or through a federal enforcement action.

Obijectives of specific projects will be determined through initial scoping sessions held with the
participation of all involved stakeholders and following EPA’s DQO process (EPA 2006 -
Guidance on Systematic Planning using the Data Quality Objectives Planning Process). There are
two firm areas in State law that will govern much of the project objective formulation. These two
areas are (1) the release reporting regulations, which govern the initiation of a site cleanup
project, and (2) the establishment of action levels specific to site media. These two topics are

discussed below.

A7.1.1 ADEQ Release Reporting Regulations

The State of Arizona has adopted regulations that govern the reporting of releases of pollutants,
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contaminants, petroleum products and hazardous substances. These regulations are contained in
the Arizona Administrative Code (A.A.C.) Title 18. The enabling authority for these regulations
is contained in several statutes adopted by the Arizona Legislature. Title 49 — The Environment of
the Arizona Revised Statutes (A.R.S.) - contains provisions for the regulation of Water Quality,
Air Quality, Solid Waste Management, Hazardous Waste Disposal and Underground Storage
Tanks.

These enabling authorities allow Arizona to adopt reporting requirements that would be
protective of state water resources and would also be consistent with federal hazardous waste
requirements. The model for the State release reporting regulations comes from two federal
sources: (1) reportable quantities of hazardous substance as contained in CERCLA and (2)
reportable quantities of petroleum product described in RCRA Subchapter IX.

A7.1.2 Establishment of Media-Specific Action Levels

The ADEQ has authority to require owners and operators to conduct corrective/remedial actions
at the site of a release. A remedial action is defined at A.R.S. § 49-281 and a corrective action is
defined at A.R.S. § 49-1001. The terms are similar in that each refers to actions intended to stop,
minimize and mitigate damage to the public health and the environment. Therefore, ADEQ has
the authority to set action levels for soil, groundwater and surface water.

Remediation Standards for Soils

Remediation standards for soils are established in A.A.C. Title 18, Chapter 7 Article 2 (Soil
Remediation Standards). ADEQ has three standards for soil: Background, Pre-determined and
Site Specific. The Soil Remediation Standards rule is presented in Appendix D and details how
each standard is established. The weblink for Soil Remediation Standards is
http://www.azsos.gov/public_services/Title 18/18-07.htm.

Water Quality Standards for Groundwater and Surface Water

Remediation standards for groundwater and surface water are established in A.A.C. Title 18,
Chapter 11 (Water Quality Standards). Water Quality Standards for surface water and aquifer
water are established in Articles 1 and 4, respectively. The Water Quality Standards rule is
presented in Appendix E. The weblink for Water Quality Standards is
http://www.azsos.gov/public_services/Title 18/18-11.htm

Please note that for those chemicals that do not have an established Aquifer Water Quality
Standard, the Narrative Aquifer Water Quality Standards (A.A.C. R18-11-405) apply.

AT7.2 Measurement Quality Objectives and Data Quality Indicators

Analysis involves the characterization of samples based on chemical and/or physical properties.
Analyses result in generating raw data from instrumental analysis, chemical analysis, or physical
testing. The analytical methods used will be specific, sensitive enough to answer the question
posed by the ABP objectives and meet the data quality goals associated with those objectives.

MQOs are the project or program QC criteria defined for various DQIs. During the planning

phase, these set pre-determined limits on the acceptability of the data in regards to accuracy /bias,
and precision, completeness and sensitivity.
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ADEQ Project/Case Managers may consult with the ADEQ QA/QC Supervisor, or research a
variety of published or written materials, to aid them in selecting or developing measurement
technologies. The ADEQ QA/QC Supervisor shall maintain a file of in-house procedures and
practices used in the measurement process. DQOs and ADEQ’s QA/QC Supervisor’s
professional knowledge, are used to identify appropriate analytical procedures.

DQTI’s involve precision, accuracy, representativeness, completeness, comparability, and
sensitivity, also known as “PARCCS” parameters. It is expected that these indicators be used in
data evaluation, but in general, the criteria by which DQIs are evaluated are based on project data
guality needs, ie, the MQOs. The extent to which program or project QC results meets MQOs
determines whether data are acceptable for the intended use.

Each DQI is defined to help interpret and assess specific data quality needs for each sample
medium/matrix and for each associated analytical operation. The principals along with a brief
summary of information related to assessing each DQI is given below:

Precision

Precision is the degree of agreement among repeated measurements of the same parameter under
the same or similar conditions. Precision is reported as either relative percent difference (RPD) or
relative standard deviation (RSD), depending on the end use of the data. Field precision is
assessed through the collection and analysis of field duplicate samples. Laboratory precision is
based upon laboratory matrix spike/matrix spike duplicate (MS/MSD) analyses.

Accuracy
Accuracy is the extent of agreement between an observed or measure value and the accepted

reference, or true, value of the parameter being measured. For example, the objective for accuracy
of the field sample collection procedures is to ensure that samples are not affected by sources
external to the sample, such as sample contamination by ambient conditions or inadequate
equipment decontamination procedures. Evaluating the results of equipment and trip blank
samples for contamination is an assessment of sampling accuracy. For laboratories accuracy can
be assessed by determining percent recoveries from the analysis of laboratory control samples
(LCSs) or standard reference materials. The analysis of MS/MSD samples can also be utilized to
determine laboratory accuracy by determining percent recoveries from the analysis of MS/MSD
samples.

Representativeness

Representativeness is a qualitative term that describes the extent to which a sampling design
adequately reflects the environmental conditions of the site. It also reflects the ability of the
sample team to collect samples and laboratory personnel to analyze those samples in such
manners that the data generated accurately and precisely reflect the conditions at the site.

Completeness
Completeness is defined as the measure of the quantity of valid data obtained from a

measurement system compared to the quantity that was expected under normal conditions. While
a completeness goal of 100 percent is desirable, an overall completeness goal of 90 percent may
be realistically achieved under normal field sampling and laboratory analysis conditions.

Comparability
The confidence with which one data set can be compared to another is a measure of

comparability. The ability to compare data sets is particularly critical when a set of data for a
specific parameter is compared to historical data for determining trends. Ensuring that property
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specific SAPs are adhered to and that all samples are properly handled and analyzed will satisfy
the comparability of field data.

Sensitivity

Sensitivity is the ability of a method or instrument to detect a parameter to be measured at a level
of interest. For example, the sensitivity of the field instruments selected to measure temperature,
pH, conductivity, and turbidity of groundwater should be measured by analyzing calibration
check solutions, where appropriate, that equate to the lower end of the expected concentration
range.

AB8: Special Training/Certification

A8.1 Responsibilities

ADEQ’s Program Unit Managers are responsible for ensuring that each staff member involved
with collecting or analyzing environmental data has the necessary technical, quality assurance,
and project management training required for his or her assigned tasks and functions. Section

Managers are also responsible for ensuring that technical staff maintains the necessary level of
proficiency to effectively meet ADEQ’s QA/QC responsibilities. ADEQ’s QA/QC Supervisor
will serve as the Agency resource for arranging for, and assisting in, defining QA/QC training

needs on a regular basis to update Program staff with developing QA/QC issues.

A8.2 ldentification of Training Needs

Core training will be coordinated through the QA/QC Supervisor in conjunction with various
Division supervisory personnel. Intermediate and advanced skill training will be arranged when
the appropriate Agency staff identify the need. The QA/QC Supervisor, in conjunction with
Program management, will identify continuing professional training requirements and address
those requirements utilizing external resources for the latest technological advances and evolution
in industry standards.

A8.3 Implementation of Training Requirements

ADEQ staff members are encouraged by supervisors to draw upon their educational background,
experience, technical training, and on-the-job training to enhance their understanding and
performance of QA-related procedures.

ADEQ’s training program will offer, or arrange for through a third-party vendor, the following
courses on a schedule and frequency suited to meet the needs of ADEQ’s staff with QA
responsibilities:

. An Orientation to Quality Assurance Management
. Establishing Data Quality Objectives

. Preparing Quality Assurance Project Plans

. How to Perform a Preliminary Data Review

. Public and Confidential Records Management

In addition, they will be encouraged to attend meetings and seminars, and to take formal training,
in accordance with ADEQ’s training policy, to enhance their understanding of Program specific
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QA requirements within the Programs they work. ADEQ’s QA\QC Supervisor will maintain a
record of all QA training taken by staff and managers responsible for environmental data
generation.

A9: Documents and Records
A9.1 QA Program Plan Revisions

Throughout the life of the ABP, there may be changes to program requirements, or modifications
to the way environmental data are collected, or changes to how enforcement activities are
defined. Therefore, this QA Program Plan is recognized as a dynamic document that is subject to
revision, as needed. The ABP Program, technical support and QA/QC personnel will examine and
revise this QA Program Plan annually, although the plan will only be resubmitted to EPA Region
9 QA manager for review once every five years or as otherwise needed. Approved revisions will
be disseminated to personnel included on the Distribution List (page 6).

A9.2 Environmental Data Documentation

This QA Program Plan and referenced policy, guidance and SOPs include written procedures for
all methods and procedures related to the collection, processing, analysis, reporting and tracking
of environmental data. All data generated during the course of ABP projects must be of sufficient
quality to withstand challenges to their validity, accuracy and legibility. To meet this objective,
data are recorded in standardized formats and in accordance with prescribed procedures. The
documentation of all environmental data collection activities must meet the following minimum
requirements:

e Data must be documented directly, promptly, and legibly. All reported data must be
uniquely traceable to the raw data. All data reduction formulas must be documented.

e All original data records include, as appropriate, a description of the data collected, units
of measurement, unigue sample identification, station or location identification (if
applicable), name (signature or initials) of the person collecting the data, and date of data
collection.

e Any changes to the original (raw data) entry must not obscure the original entry. The
reason for the change must be documented, the change must be initialed and dated by the
person making the change.

Other specific documentation requirements are discussed throughout this QA Program Plan and
referenced SOPs.

A9.2.1 Field Documentation and Forms

Records are maintained for each field activity to ensure that samples and data are traceable and
defensible. Field records will be documented on field forms or in designated field logbooks to
provide a secure record of field activities, observations and measurements during sampling. Field
data and observations will be recorded in real time on activity-specific data forms. Completion of
appropriate field documentation and forms for each sample is the responsibility of the field
personnel. Section “B5.1 — Quality Control in the Field” provides a more complete description of
the types of recorded field information.
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A9.2.2 Project Files

The ABP Program Coordinator is responsible for the maintenance of the project file. The project
file will consist of all site documents specifically listed in Section A4.2 of this QA Program Plan.
Additionally, the ABP Program Coordinator will collect and include in the project file all other
relevant project documentation in the file. These additional documents may include any official
correspondence that does not correspond to any of those previously listed documents. The project
file will also include all information not related to data generation, including documentation of all
public involvement or community notification efforts.

A9.3 Routine Records Management Quality Assurance

The ADEQ Records Management Process addresses the system employed by the Agency for
handling documents. This plan outlines the roles and responsibilities for management and staff
concerning chain of custody procedures and records management.

ADEQ document control procedures require that documents generated, or obtained, by Agency
personnel be accounted for when a project is completed. ADEQ’s Records Management System
dictates the procedures for checking-in and checking-out files for ADEQ staff, external clients,
and the public.

ADEQ management will assure that the objectives of the Records Management Process are
achieved. These objectives include the following:

. Prevent the creation of unnecessary records in any media;

. Promote the continuous development of filing systems and structures that allow for the
efficient organization, maintenance, and retrieval of records;

. Ensure that records of continuing value are preserved, but that valueless or noncurrent

information is disposed of or transferred to storage in a timely manner in accordance with
ADEQ and/or ADHS records retention requirements;

. Ensure that the acquisition and use of all direct paper to microform systems and
equipment, or electronic digital imaging, are technically feasible, cost-effective, and most
importantly, satisfy Program needs;

. Preserve and protect information that is vital to the essential functions or mission of the
organization. Preserve and protect information that is essential to the legal rights and
interests of individual citizens and the government.
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GROUP B: DATA GENERATION AND ACQUISITION
B1: Sampling Design/Experimental Design

Brownfields site assessments are conducted to facilitate the reuse of properties by determining if
site media are contaminated. If the initial phase of the assessment finds evidence of
contamination, then follow-on phases are conducted to determine characteristics of the
contamination. Characterization includes evaluating the threat posed by the contamination,
determining potential solutions for cleanup of the contamination, and estimating the cost of
solutions necessary to prepare the site for redevelopment. This QA Program Plan documents the
planning, implementation and assessment procedures for the ABP and describes how specific QA
and QC activities are applied throughout the course of the site investigations.

A Brownfields site assessment routinely involves one or more of the following activities: a
background investigation on the history of site use, a field investigation that includes sample
collection and analysis, an evaluation of cleanup options and costs and an assessment of the
usability of resulting data. Typically, the first step is to conduct an investigation of site history to
identify past uses of the property, including types and amounts of chemicals that may have been
used onsite and any disposal activities that may have contributed to contamination.

This QA Program Plan includes requirements for measurements collected for a typical
Brownfields project (Table B1) and describes what types of activities or projects specifically
require a SAP. The specific design and extent of a Brownfields site assessment will be dictated
largely by the conceptual site model (CSM), the availability of resources and the required level of
data quality and QC. Project-specific DQOs and sampling design should be documented in the
site-specific planning documents that are developed for each Brownfields site.

The following sections describe the sampling and analysis requirements under the ABP. Site-
specific information required in the SAP for each Brownfields site includes the number and
location of monitoring samples, types of samples to be collected, measurement parameters,
sampling frequencies, design of sampling networks for monitoring and the time period over
which sampling activities are to occur. All SAPs prepared for the ABP must be reviewed and
approved by the ABP Program and Quality Coordinators.

B1.1 Sampling Design

A sampling design specifies the number and location of samples to be collected at a site.
Sampling design strategies are guided by study objectives and should factor in the conditions
unique to the site being considered for redevelopment, including data gaps in the CSM, exposure
potential, projected site reuse and available resources. As noted above, possible sampling design
strategies are identified during the DQO process, and the details of the sampling design strategy
are described in the site-specific SAP.

Typical designs for the collection of samples at Brownfields sites include biased sampling,
statistically based sampling, one-time events and ongoing (multi-phase) events. Biased sampling
specifies sampling locations based on the judgment of the field team leader and sampling plan
designer. Statistically based sampling designs use random or systematic sampling locations
designed to avoid bias. A single sampling event may not provide an adequate characterization of
the contamination onsite, especially when the CSM contains significant data gaps. In these
situations multi-phase sampling may be helpful. The need for this sort of investigation should be
identified during the DQO process.
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Additional information on the development of sampling strategies is available in EPA’s 1998
Quality Assurance Guidance for Conducting Brownfields Site Assessments , EPA’s 2002
Guidance on Choosing a Sampling Design for Environmental Data Collection , EPA’s 2006
Guidance on Systematic Planning Using the Data Quality Objectives Process and EPA’s 2007
Guidance for Developing Standard Operating Procedures.

B1.1.1 Sample Types and Matrices

Sample types typically include surface soil, subsurface soil, groundwater and surface water. Some
sites require sampling of sediment, pore water, sludge, air (soil gas or vapors) and other non-
routine matrices such as building materials. Samples may be collected as discrete (grab) or
composite samples. Discrete samples are useful for identifying and quantifying chemicals in areas
of a site where contamination is suspected. The number of discrete samples should be determined
during the DQO process. Composite samples are useful for identifying the average concentrations
of contaminants across a site. Composite samples are composed of more than one discrete sample
collected from different locations; the samples are mixed into a single homogeneous sample and
submitted to the analytical laboratory as a single sample. Multi-increment (MI) samples represent
a specific type of composite sample (see Incremental Sampling Methodology, ITRC February
2012 http://itrcweb.org/ism-1/). The number of composite samples and the number of individual
samples within a composite sample should be based on the goals established during the DQO
process.

Background samples should be collected from the same media as site samples, from areas on or
near the site that are unlikely to be contaminated by site-related chemicals. Background samples
are analyzed for the same parameters as the site samples to establish background concentrations
of chemicals. Typically, background data are collected for naturally occurring inorganic
chemicals, such as metals, whereas the background concentrations of manmade organic
chemicals are assumed to be zero. It is the responsibility of the applicant to demonstrate if there is
an “anthropogenic background” for organic chemicals that is unrelated to site activities.

B1.1.2 Sampling Locations and Frequencies

The sampling locations and the schedule for sampling are also specified during the DQO planning
process. The duration over which samples are collected and the frequency of sampling or whether
the work will be done in phases is also determined during the DQO process.

B1.1.3 Parameters of Interest
The measurements to be collected at a site depend on the characteristics and history of the site.
This QA Program Plan provides QA/QC information for parameters and media typically analyzed

for Brownfields sites. Unusual parameters and matrices will necessitate preparation of a site-
specific SAP. This topic is discussed in more detail in Section B2 of this QA Program Plan.

B1.1.4 Sampling Event Planning
Advance planning for field sampling events is required to ensure that the necessary arrangements

are in place and that equipment is ready. The following will be considered when planning the
sampling event:
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1) Sample Handling and Custody Procedures — Field personnel will make arrangements
with the appropriate laboratory for proper sample containers and custody procedures
(described further in Section B3).

2) Equipment — Prior to collection of any sample, field personnel will ensure that all
sampling equipment has been properly assembled, decontaminated, calibrated and is
functioning properly prior to use. Equipment will be used according to manufacturer’s
instructions, and should generally be decontaminated according to the EPA SOP-
Sampling Equipment Decontamination (see Appendix F of this QA Program Plan).

3) Field Forms — Field personnel will need to ensure that all necessary field forms, such
field log books, soil and groundwater sampling forms and boring logs are assembled prior
to the sampling event. Such field forms will be developed individually for each site based
on the site’s specific needs (see Appendix G of this QA Program Plan).

4) Health and Safety — Field personnel will ensure that all site-specific health and
safety procedures are considered, and that personal protective equipment (PPE) is
gathered.

5) Investigation-Derived Waste — Field personnel will plan for the generation of
investigation-derived waste (IDW), and should assemble the appropriate IDW
containers prior to the sampling event.

6) Field Audits — Field personnel will plan to conduct periodic field system audits for
ongoing sampling events.

7) Paperwork and Permits — Field personnel will also ensure prior to the sampling event
that other applicable paperwork is in order, such as permits and access agreements.

B2: Sampling Methods

Site-specific sampling methods as well as the numbers and types of samples are specified during
the DQO process and documented in the site-specific SAP. Details of sample collection methods
will depend upon site conditions, equipment limitations, chemicals of concern, sample matrices
and cost, and will be described in a site-specific SAP. Collection methods will follow an ADEQ
or EPA approved sampling protocol, unless unforeseen circumstances do not allow for an
approved collection method. The following sections present general information on sampling
methods for various media, including surface water, groundwater, drinking water, soil, sediment,
pore water, sludge, air and non-routine matrices, such as building materials.

Additional methods may be used with approval of the ABP Program or Quality Coordinator.
General guidelines for field sampling are included in the EPA Standard Operating Procedure
(SOP) on General Field Sampling Guidelines. EPA SOPs for field sampling methods are
available for download at
http://www.ert.org/mainContent.asp?section=Products&subsection=L.ist
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B2.1 Soil Samples

Soil samples collected at Brownfields sites may include surface and subsurface samples. Sample
types may be discrete or composite samples. There are a variety of acceptable methods for
collection of soil samples, and selection of an appropriate method will depend on site conditions
and the sampling design. Methods commonly used to collect soil samples include drilling soil
borings, digging test pits, sampling via hand auger and digging with a shovel or trowel.
Additional information on the collection of soil samples can be found in EPA’s Preparation of
Soil Sampling Protocols: Sampling Techniques and Strategies (1992) and in the referenced EPA
SOP for soil sampling (see Appendix F of this QA Program Plan).

B2.2 Groundwater Samples

Samples of groundwater may be collected during Brownfields site assessments and cleanups.
Collection of groundwater samples may be one-time, ongoing and periodic, or may continue as
part of the post-development obligations. Groundwater samples can be collected from soil
borings, temporary well points, monitoring wells and existing wells (e.g., municipal or
community supply wells, domestic water wells, irrigation wells, or industrial supply wells).
Groundwater samples may also be collected from shallow, intermediate, deep and perched
aquifers.

Groundwater samples collected using soil borings allow for the collection of one-time discrete
groundwater samples at a specific depth interval at a point in time. One-time groundwater
samples are often used to help select locations for future monitoring wells. These one-time
samples may be collected using a direct-push method, which is described in the SOP for direct-
push groundwater sampling (see Appendix F of this QA Program Plan).

Groundwater samples may also be collected from permanently installed monitoring wells. All
monitoring wells should be properly installed according to state regulations (see A.R.S. Title 45,
Chapter 2, Article 10) and developed according to an Arizona Department of Water Resources
(ADWR), ADEQ or EPA-approved protocol. Non-standard wells or problems encountered during
well installation and sampling should be noted in the field logbook and in subsequent reports.
Collection of groundwater samples from monitoring wells is described in the EPA SOPs for
groundwater well sampling, monitoring well installation and monitoring well development (see
Appendix F of this QA Program Plan).

The following procedures should be employed when sampling residential water supplies or water-
supply wells of any kind:

. Obtain permission to access property and obtain samples for analysis

. Inspect the water system to locate the tap nearest to the wellhead. Samples should be
collected prior to any treatment units (e.g., ultra-violet light, reverse osmosis, etc.) if
possible.

. Purge the water lines to flush the plumbing and holding tanks before collecting samples

from drinking water, irrigation, or industrial wells, so that the sample collected is as
representative as possible. Remove any faucet aerators and reduce water flow before
collecting samples.
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B2.3 Surface Water Samples

Surface water sampling may be conducted during Brownfields site assessments and cleanups to
evaluate whether contaminants have migrated to nearby surface water bodies. Physical evidence
such as odors, organic films on water surfaces and soil discoloration in the vicinity of surface
water are indicators of possible contamination. Surface water samples include representative
liquid samples collected from streams, brooks, rivers, lakes, ponds, lagoons, seeps, estuaries,
drainage ways, sewers, channels, wetlands, surface water impoundments and other surface water
bodies. These samples can also be collected from the surface or at depth within the water body.
Surface water samples will be collected in general accordance with the EPA SOP for surface
water sampling (see Appendix F of this QA Program Plan).

B2.4 Pore Water Samples

Pore water is water contained within the upper few centimeters of sediments just below the
surface water / sediment interface. This interface is known as the hyporheic zone. Sampling of
this zone can be done with equipment such as seepage meters and push-point pore water samplers
or lysimeters. Discharge of groundwater to surface water through the hyporheic zone is unlikely
to be homogeneous; therefore, determining locations for pore water sampling can involve
additional investigative steps.

B2.5 Sediment Samples

Sediment samples can be collected for analysis of biological, chemical, or physical parameters.
There are many factors to consider when choosing sediment sampling equipment, including, but
not limited to, site access, sample volume requirements, sediment texture, target depth for
sediment collection and flowing versus standing water. In general, piston samplers are best used
for soft, fine-grained sediments where sediments at depth are required. Grab/dredge samplers are
best for coarse, shallow sediments and where large volumes of sediment are required. Additional
information on the collection of sediment samples is provided in EPA’s SOP for sediment
sampling (see Appendix F of this QA Program Plan).

B2.6 Sludge Samples

Sampling of sludge could involve a number of different situations and will likely depend upon
site conditions. Therefore, details of collecting sludge samples will be described in a site-specific
SAP. Common settings where sludge is sampled include catch basins and drywells.

B2.7 Air/Soil Vapor Samples

Air sampling is typically conducted at sites where vapor intrusion may be an exposure pathway
for contaminants. Air sampling is more complex than soil or water sampling because of the
reactivity of chemical compounds in the gas matrix and sample interaction with the sampling
equipment and media. Air sampling equipment is selected based on a number of factors including
site conditions, sampling objectives, chemicals of concern, analytical methods and cost. Methods
to sample air at active facilities include (but are not limited to) soil gas sampling or sampling with
flux chambers. Typical sampling containers include tedlar bags, stainless steel Summa canisters,
gas tight syringes and glass sorbent traps used with sampling pumps. More information on air
sampling and analysis can be found at: http://www.airtoxics.com in EPA’s SOP for general air
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sampling guidelines (Appendix F) and ADEQ’s Soil Vapor Sampling Guidance
(http://www.azdeg.gov/environ/waste/download/svsg.pdf).

B2.8 Building Materials Samples

Because sampling at Brownfields sites can often involve buildings slated for reuse, there is a
potential for non-routine sampling of unusual sample matrices, such as building materials. These
matrices include lead-based paint, asbestos-containing materials and other types of building
materials. Site-specific sample collection procedures will be developed, if needed, for sampling
such non-routine matrices. Sampling personnel will coordinate with the analytical laboratory on
the anticipated sample collection and handling methods to ensure that the sample data will meet
all QA/QC requirements. Additional information on the collection of non-routine sample matrices
is in EPA’s SOP for chip, wipe and sweep sampling (see Appendix F of this QA Program Plan).

B3: Sample Handling and Custody

Chain of custody procedures differ among laboratories. Title 9, Chapter 14, Article 6 of the
Arizona Administrative Code (R9-14-615) details the necessary documentation for sample
control activities at an ADHS licensed laboratory. Custody procedures of the analyzing laboratory
are identified prior to field activities. Field personnel must make arrangements with the
appropriate laboratory for proper sample containers, preservatives, holding times and chain of
custody forms. The custody of a sample must be traceable from the time of sample collection
until results are reported. Chain of custody procedures provide a mechanism for documenting
information related to sample collection and handling. A chain-of-custody form must be
completed after sample collection and prior to sample shipment or release. The chain-of-custody
form, sample labels and field documentation must be crossed checked to verify sample
identification, date and time sample was collected, type of analyses, number of containers, sample
volume, preservatives and type of containers. Additional information on sample handing and
custody procedures can be found in EPA’s SOPs for specific sample collection methods and
Section 4 of EPA’s Quality Assurance Guidance for Conducting Brownfields Site Assessments
(EPA 1998). SOPs and forms for sample handling, custody (chain-of-custody forms) and
transport are referenced in Appendix F of this QA Program Plan.

B4: Analytical Methods

All analytical methods used to analyze samples from Brownfields site assessments must comply
with relevant requirements of applicable federal or state programs for which they were collected,
such as the CWA, SDWA, RCRA, Clean Air Act, or use other EPA-approved alternate methods.
The most recently approved methods under the CWA and SDWA were promulgated in 40 CFR
Part 136 on July 21, 2003. Currently approved methods under RCRA SW-846 can be obtained
from the EPA website at http://www.epa.gov/epaoswer/hazwaste/test/sw846.htm. Exhibit 1 of
Title 9, Chapter 14 of the Arizona Administrative Code details ADHS approved methods with
corresponding analytes.

Table B1 lists the classes of analytes that are typically of the greatest interest during Brownfields
site assessments, as well as the ADEQ's preferred analytical methods. This table provides a
starting point for selecting analytical methods for Brownfields site assessments. Additional
methods may be available and appropriate; consult with the ABP Program, Quality Coordinators,
or Exhibit 1 of Title 9, Chapter 14, Article 6 (http://www.azsos.gov/public_services/Title_09/9-
14.htm) of the Arizona Administrative Code for alternate methods. The site-specific SAP should
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identify analytical methods and equipment, decontamination procedures, waste disposal
requirements and performance requirements.

B5: Quality Control

QC requirements are integral to the success of a QA program. QC covers the overall system of
technical activities that measure the performance of a process against defined standards to verify
that they meet predefined requirements. Because errors can occur in the field, laboratory, or
office, it is necessary for QC to be part of each of these functions. This QA Program Plan
describes and defines the general quality objectives of the ABP. Site-specific quality objectives
are further defined in project-specific SAPs. This approach to quality system management
ensures that quality activities are conducted throughout the project, but allows for the flexibility
to tailor quality-related activities to individual projects, depending on the complexity of the
Brownfields site.

QA and QC parameters apply to the two primary types of data — definitive and non-definitive
data — regardless of whether the data collection activity is associated with field measurements or
laboratory measurements. Non-definitive data are frequently collected during the first stage of a
multi-phase screening assessment, using rapid, less precise methods of analysis with less rigorous
sample preparation. Non-definitive data can provide analyte identification and quantification,
although both may be relatively imprecise. Typically, 10 percent of non-definitive samples or all
critical samples are confirmed using analytical methods and QA/QC procedures and criteria
associated with definitive data. Non-definitive data without associated confirmation data are of
unknown quality. Qualitative, non-definitive data identify the presence of contaminants and
classes of contaminants and can help focus the collection of definitive data, which is generally the
more expensive of the two. Some data uses, such as risk assessments, require definitive data.

B5.1 Quality Control in the Field

QC parameters should be described in detail for each step of field work and should also include
specific corrective actions to be taken if difficulties are encountered in the field. Evaluation of
field sampling procedures requires the collection and evaluation of field QC samples. Trip blanks,
rinsate blanks, field duplicates and extra volume for matrix spikes and matrix spike duplicates
will be collected and submitted to the analytical laboratory to provide a means of assessing the
quality of data resulting from the field sampling program. Collection frequencies for field QC
samples are noted in subsequent paragraphs contained in this section of this QA Program Plan.

Field QC requirements and documentation of all field sampling and observations are critical for
providing a historical record for analysis of the usability of the data produced. The official field
log book will contain documentation of field activities that involve the collection and
measurement of environmental data. Additional forms may be used in the field to record related
activities as explained below.

SOPs delineate the step-by-step approach that field personnel must follow in collecting samples,
taking field measurements, decontaminating equipment, handling IDW and calibrating
instruments. Most qualified sampling contractors and State and Federally certified laboratories
develop SOPs and analytical methods as part of their overall QA program. SOPs should be
developed following “Guidance for Preparation of Standard Operating Procedures for Quality-
Related Operations” (EPA 1995). SOPs should be included as an appendix of each project
specific SAP. The project field team should document reasoning for any deviations from an SOP.
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Non-disposable equipment used for sample collection must be cleaned according to the specific
procedures documented in each sampling SOP. Sampling SOPs will be prepared by the group
responsible for sampling and will be submitted to ABP Program or Quality Coordinator for
review and approval as part of the sampling plan. All sampling tools will be decontaminated
before sampling begins and between sample locations. Soil and water sampling tools, including
stainless-steel spoons, bowls, hand augers, split spoons, pumps and Hydropunch equipment, will
be decontaminated by scrubbing in a solution of potable water and non-phosphate detergent
(Alconox or Liquinox). EPA SOPs call for use of a 10 percent nitric acid (for metal analytes) or a
solvent such as acetone for organic compound analytes (see Appendix F). The tools are then
double-rinsed with distilled water. Sampling tools that are not used immediately after
decontamination will be allowed to air dry and wrapped in aluminum foil. Larger equipment,
such as the drilling rods and augers, will be decontaminated between boring locations. A
temporary decontamination pad will be constructed near the site and a high-pressure steam
cleaner will be used to clean the end of the rig and all augers, drill rods and core samplers.
Decontamination fluids will be placed in containers and disposed of in accordance with the
procedures outlined in the SOP for IDW.

B5.1.1 Field Instrument/Equipment Inspection and Calibration

Sampling and analysis generally requires the use of different pieces of equipment and tools in the
gathering of environmental data. A field preventive maintenance protocol involves ensuring that

all field equipment has been properly calibrated, charged and inspected prior to and at the end of

each working day and that replacement parts are available.

All field equipment needs to be inspected to determine if it is adequate and appropriate for the
media, parameters and tests to be performed. Data may be generated onsite through the use of
real-time equipment, such as photoionization detectors (PIDs), organic vapor analyzers and pH
meters. A more detailed analysis may call for relevant to later assessments of the usability of data
generated by a mobile laboratory.

For field-testing and mobile laboratories, the team should track the transfer of samples and
equipment should be examined to ensure that it is in working condition and properly calibrated.
The calibration of field instruments should be performed according to the method and schedule
specified in an SOP, which is usually based on the manufacturer’s operating manual. Calibration
of field equipment should be performed more often than specified in the SOP if equipment is used
under adverse or extreme field conditions.

B5.1.2 Field Documentation

The field team should record field activities in indelible ink, in a permanently bound notebook
with pre-numbered pages or on a preprinted form. For each sampling event, the field team must
provide the site name, physical location, date, sampling start and finish times, names of field
personnel, level of protection, documentation of any deviation from protocol and signatures of
field personnel. For individual samples, field teams should ensure that field logbooks document
the exact location and time the sample was taken, any measurement made (with real-time
equipment), a physical description of the sample, sample ID number, sampling depth, sample
volume and type of sample and the equipment used to collect the sample. This information can be
critical to later evaluations of the resulting data’s usability.
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Complete and accurate documentation is essential to demonstrate that field measurement and
sampling procedures are carried out as described in this QA Program Plan or the SAP. Field
personnel will use permanently bound field logbooks with sequentially numbered pages to record
and document field activities. The logbook will list the contract name and number, the project
name, the site name, and the names of subcontractors, the service client and the project manager.
At a minimum, the following information will be recorded in the field logbook:

. Name and affiliation of all on-site personnel or visitors

. Weather conditions during the field activity

. Summary of daily activities and significant events

. Notes of conversations with coordinating officials

. References to other field logbooks or forms that contain specific information
. Discussions of problems encountered and their resolution

. Discussions of deviations from the SAP or other governing documents

. Description of all photographs taken

The contractors performing field work are expected to develop field forms to record field
activities.

Individual samples should be labeled in the field. Labels should include sample location, sample
number, date and time of collection, sample type, sampler’s name and method used to preserve
the sample, if applicable. Sample preservation involves the treatment of a sample usually through
the addition of a compound that adjusts pH to retain the sample properties, including
concentrations of substances, until it can be analyzed. The field team should table a listing of the
total number of samples, types of sample matrices, all analyses planned for each sample
differentiating critical measurements and other information that may be relevant to later
assessments of the data usability.

B5.1.3 Trip Blanks

Trip blank samples are used to evaluate whether the shipping and handling procedures are
introducing contaminants into the samples or if cross-contamination in the form of migration of
VOCs between the collected samples. One trip blank will be submitted to the laboratory for
analysis each day that samples are collected. Trip blanks for soil and water samples are VOA
vials filled with purged deionized water that are transported to the field and then returned to the
laboratory without being opened. Trip blanks for air samples are empty Summa canisters or tedlar
bags, filled with zero air, which are transported to the field and then returned to the laboratory
without being opened.

B5.1.4 Rinsate Blanks
Rinsate blanks are collected to evaluate the potential for cross-contamination of samples during

collection. Rinsate blanks will be collected at a rate of one per day per matrix when non-
dedicated and non-disposable sampling equipment is used in the field. Equipment rinsate blanks
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will be obtained by passing organic-free water through or over the decontaminated sampling
equipment and collecting the rinse water in appropriate sample containers.

Rinsate blanks will be analyzed for the same parameters as the associated field samples. Rinsate
blanks should not contain detectable concentrations of target analytes greater than the PRQL for
the compound. Any detection of target analytes in a rinsate blank will result in an investigation to
determine effect on overall data usability, and affected results will be qualified as estimates or as
nondetects at an elevated PRQL as appropriate.

B5.1.5 Field Duplicate Samples

Field duplicate samples of water and air samples are samples that are collected simultaneously in
separate containers. The purpose of field duplicates is to allow evaluation of the contribution of
random error from sampling to the total error associated with the data.

Soils and sediments are generally too heterogeneous to assess the precision of sample collection,
so duplicate soil samples from a site are generally no different (statistically) from independent
samples. However, the size, complexity and objectives of each project determine the sampling
design for each Brownfields site. As a result, the collection of field duplicates for soils and
sediments will be evaluated on a project-specific basis. Each project-specific SAP will specify as
to why field duplicate samples of soil and sediment media are, or are not, needed.

For water and air samples, one set of field duplicates will be collected and submitted for every
twenty field samples collected. Field duplicate precision will be evaluated as described below.

B5.1.6 Matrix Spike/Matrix Spike Duplicates (Field Requirements)

Double sample volume should be collected at a rate of one per twenty samples per matrix
(minimum of once per sampling event) to ensure that the laboratory has sufficient volume to
perform matrix spikes and matrix spike duplicates (MS/MSDs).

B5.1.7 Interlaboratory Split Samples (Field Requirements)

Interlaboratory split samples are field duplicates (liquid matrices) or split samples (solid matrices)
that are submitted to both the primary laboratory and a secondary or QC laboratory.
Interlaboratory split samples are collected simultaneously with a sample from the same source
under identical conditions into separate containers. Results from the split samples are used to
assess laboratory performance by comparison of qualitative and quantitative results from the two
laboratories, including indications of matrix interferences such as elevated PRQLS. In order to
provide useful information, however, the split sample must be directly associated with the
original (primary) sample to evaluate laboratory performance. The association will be determined
by field personnel and maintained during the data import process.

B5.2 Quality Control in the Laboratory

Compliance monitoring on ADHS licensed laboratories is conducted by the Arizona Department
of Health Services (ADHS) as described in Title 9, Chapter 14, Article 6 of the Arizona
Administrative Code (A.A.C. R9-14-605 — Compliance Monitoring). ADEQ also conducts
Technical Systems Audits on ADHS licensed laboratories (ADEQ contract laboratories and
contract laboratories of consultants and contractors who submit analytical data to ADEQ). The
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primary goals of TSAs will be to review the laboratory organization, operation, and capabilities;
determine the reliability of data; and note corrective action for any apparent deficiencies.
Auditors for TSAs will be selected by the ADEQ QA/QC Supervisor based on their technical
proficiency in the subject area. The designated auditors will be responsible for planning and
conducting the audit, and reporting the findings to the laboratory manager and to the ADEQ
QA/QC Supervisor.

B5.3 Data Quality Indicators (DQIs)

Identifying DQIs and establishing Quality Control (QC) samples and Measurement Performance
Criteria (MPC) to assess each DQI, as introduced in Section 1.7, are key components of project

planning and development. These components demonstrate an understanding of how “good” the
data need to be to support project decisions, and help to ensure there is a well-defined system in

place to assess that data quality once data collection/generation activities are complete.

When faced with addressing data quality needs in a SAP, one of the first terms you may come
across is DQIs. DQIs (Precision, Accuracy/Bias, Representativeness, Comparability,
Completeness, and Sensitivity) include both quantitative and qualitative terms. Each DQI is
defined to help interpret and assess specific data quality needs for each sample medium/matrix
and for each associated analytical operation. Section A7.2 of this QA Program Plan explains the
principals along with a brief summary of information related to assessing each DQI. In addition to
Section A7.2 of this QA Program Plan, ADEQ has established the following policies, procedures,
and/or guidance for sample collection and analytical techniques. These procedures, where
relevant, apply to all analytical data being generated for use by the ABP. These procedures should
be followed unless special exceptions have been requested and approved, and/or deviations are
outlined in an ABP SAP. These documents can be found in their entirety in Appendix H.

. ADEQ Temperature/Preservation Guidance;

. Substantive Policy 0154 - Addressing Spike And Surrogate Recovery As They Relate To
Matrix Effects In Water, Air, Sludge And Soil Matrices Policy; and

. Substantive Policy 0170 - Implementation of EPA Method 5035 - Soil Preparation For

EPA Method 8015B, 8021B and 8260B.

B6: Instrument/Equipment Testing, Inspection and Maintenance

All field and laboratory analytical instruments and equipment will be tested, inspected and
maintained according to the manufacturer’s guidelines and recommendations. Data collected
from improperly functioning equipment will not be used.

Records for equipment testing, inspection and maintenance will be maintained in a bound
logbook for each piece of equipment. The date, time, name of inspector, what was inspected and
the results of testing and inspection will be recorded in the logbook. All equipment or systems
requiring periodic maintenance will be inspected.

Preventive maintenance for most field equipment is carried out in accordance with procedures
and schedules recommended in (1) the equipment manufacturer’s literature or operating manual,
or (2) SOPs that describe equipment operation associated with particular applications of the
instrument. However, more stringent testing, inspection and maintenance procedures and
schedules may be required when field equipment is used to make critical measurements.

A field instrument that is out of order will be segregated, clearly marked and not used until it is
repaired. The field team leader will be notified of equipment malfunctions so that service can be
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completed quickly or substitute equipment can be obtained. When the condition of equipment is
suspect, unscheduled testing, inspection and maintenance should be conducted. Any significant
problems with field equipment will be reported in the daily field QC report.

The equipment testing, inspection and maintenance logs for all contractor equipment must be
made available to the ABP Program or Quality Coordinator or the ABP Supervisor upon request.

B7: Instrument/Equipment Calibration and Frequency

Calibration of all analytical instrumentation is required to ensure that the analytical system is
operating correctly and functioning at the sensitivity that is required to meet project-specific
DQOs. Each instrument will be calibrated with standard solutions appropriate to the instrument
and analytical method, in accordance with the methodology specified and at the QC frequency
specified in laboratory or field sampling SOPs.

B7.1 Field-Based Instruments

Field equipment, if used, will be calibrated at the beginning of the field effort and at prescribed
intervals. The calibration frequency depends on the type and stability of equipment, the intended
use of the equipment and the recommendation of the manufacturer. Detailed calibration
procedures for field equipment are available from the specific manufacturers’ instruction
manuals, and general guidelines are included in SOPs. All calibration information will be
recorded in a field logbook or on field forms. A label that specifies the scheduled date of the next
calibration will be attached to the field equipment. If this type of identification is not feasible,
equipment calibration records will be readily available for reference. Field-based analytical
instruments, such as turbidometers and pH electrodes must be calibrated following
manufacturers’ instructions and frequency recommendations (or following appropriate SOPs)
before they may be used for collecting data.

B7.2 Laboratory Instruments

Calibration and maintenance of analytical instruments will be conducted in accordance with the
QC requirements identified in each laboratory SOP and in QA manuals, along with the
manufacturers’ instructions. General requirements are discussed below.

The history of calibration and maintenance for instruments in the subcontract laboratory is an
important aspect of the project’s overall QA/QC program. As such, all initial and continuing
calibration procedures will be implemented by trained personnel following the manufacturer’s
instructions and in accordance with applicable EPA protocols to ensure the equipment is
functioning within the tolerances established by the manufacturer and the method-specific
analytical requirements.

The laboratory will obtain calibration standards from commercial vendors for both inorganic and
organic compounds and analytes. Stock solutions for surrogate standards and other inorganic
mixes will be made from reagent-grade chemicals or as specified in the analytical method. Stock
standards will also be used to make intermediate standards that will be used to prepare calibration
standards. Special attention will be paid to expiration dating, proper labeling, proper refrigeration
and freedom from contamination. Documentation on receipt, mixing and use of standards will be
recorded in the appropriate laboratory logbook. Logbooks must be permanently bound.
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Additional specific handling and documentation requirements for the use of standards may be
provided in subcontractor laboratory QA plans.

The verification standards for initial calibrations should be analyzed after the instrument
calibration to verify the preparation and concentration of the calibration standards. The
verification standards for continuing calibrations should be analyzed (as per method
requirements) to verify the calibration of the analytical system over time.

Analytical balances will be calibrated annually according to manufacturer’s instructions and have
a calibration check before each use by laboratory personnel. Balance calibration shall be
documented in hardbound logbooks with pre-numbered pages.

All refrigerators and incubators will be monitored for proper temperature by measuring and
recording internal temperatures on a daily basis. At a minimum, thermometers used for these
measurements will be calibrated annually, according to manufacturers’ instructions.

The subcontract laboratories will maintain an appropriate water supply system that is capable of
furnishing ASTM Type 1l polished water to the various analytical areas.

B8: Inspection/Acceptance of Supplies and Consumables

The laboratory shall inspect supplies and consumables prior to their use in analysis. The
description of materials provided in the method shall be used as a guideline for establishing the
acceptance criteria for these materials. Purity of reagents shall be monitored by analysis of LCSs.
An inventory and storage system for these materials shall assure use before manufacturers’
expiration dates and storage under safe and chemically compatible conditions.

Analytical laboratories are required to provide certified clean containers for all analyses. These
containers must meet EPA standards described in EPA’s 1992 “Specifications and Guidance for
Obtaining Contaminant-Free Sampling Containers”.

Procedures for receiving supplies and consumables in the field are similar. When supplies are
received, the project manager or field team leader will log the supplies into a supply logbook and
then inspect all items against the acceptance criteria. Any deficiencies or problems will be noted
in the field logbook, and deficient items will be returned for immediate replacement.

B9: Non-direct Measurements

Environmental data projects typically involve planning, sampling, analysis, assessment and
data review. In planning their investigations, project teams generally use existing data to
develop sampling designs and to decide how much and what type of data to collect. The term
existing data is used interchangeably with “secondary data” and “non-direct measurements.”
Existing data may come from a number of sources, including other studies, government
databases, etc. The original purpose for collecting these secondary data may be very different
from that of the current investigation. Also, these secondary data may have been collected
using different sampling methods (composite vs. grab, random vs. hot spot sampling), and/or
analytical methods than those selected for the current project.
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Basing project decisions on existing data may result in errors if secondary data were not
generated for the same purpose or using the same methods as the current investigation. Data
could be biased and final conclusions could be impacted.

Therefore, before using secondary data, project team members should evaluate the data to
identify any limitations on their use. Also, to ensure transparency in decision making, criteria
and reasons for including and excluding certain data from use must be clearly documented.
Failure to clearly document why data are included or excluded can result in the appearance of
biased data selection and diminish the product’s credibility.

Project personnel should describe the processes for selecting and for evaluating existing data
in the quality assurance plan in accordance with EPA Requirements for Quality Assurance
Project Plans QA/R-5 http://www.epa.gov/quality/gs-docs/r5-final.pdf .

For an in-depth discussion on when and how to use existing data in environmental projects,
refer to EPA Guidance for Quality Assurance Project Plans QA/G-5 “Chapter 3: Projects
Using Existing Data” http://www.epa.gov/quality/qs-docs/g5-final.pdf

Sources of secondary data include the following:

. Environmental indicator data obtained from federal/state/local databases and records
. Existing sampling and analytical data from a previous investigation of the area
. Computer model simulations and applications pertaining to other studies

Historical data (e.g., from organization’s/facility’s corporate records and/or
federal/state local records pertaining to previous monitoring events, site assessments,
investigations, etc.)

. Background information/data from organization’s/facility’s corporate records and/or
federal/state/local records pertaining to site-specific industrial processes, process by-
products, past and current chemical uses, raw material and finished product testing,
waste testing and disposal practices, and potential chemical breakdown products

. Data generated to verify innovative technologies and methods

. Data obtained from computer databases (such as manufacturers’ process/product
information, waste management or effluent information, and EPA or state data bases)

. Literature files/searches

. Publications
. Photographs
. Topographical maps
. Meteorological data

B10: Data Management

Field data from Brownfields site assessments, such as sample 1D and latitude/longitude co-
ordinates, should be recorded on field data sheets or hand-held computers. Field data are reported
to the Project Manager through submission of field notebooks or field sampling data sheets, if
used, by contractor field staff.
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Table B1. Common Contaminants at Arizona Brownfields Sites and Recommended Methods for
Analysis of Soil or Materials Samples

Laboratory Analytical Methods for Investigations
Test Method — EPA Method EPA Method | See Footnote
8260B 8310 or 8270 3
SIM
Products

VOCs*? X

SVOCs X

Metals X

Asbestos (bulk samples) Polarized Light Microscope (PLM)

Asbestos (floor tile) Transmission Electron Microscope (TEM)

Organochlorine Pesticides EPA Method 8081A

Footnotes:
1. Soil gas samples to be collected when analysis from soils are not expected to yield results that

would be a satisfactory demonstration of whether or not a Product Type was released into the
environment (e.g. soil has coarse lithology). The analytical method should be TO-15.

2. VOC:s are to be analyzed using the current EPA Method 8260B (full list). For UST systems in
place during 1996 or before, EPA Method 504.1 should be used to investigate for the presence
of EDB (water only).

3. Metals to be analyzed are: arsenic, cadmium, chromium (total), lead and mercury. Use EPA
methods 6000 and 7000 series for the analyses. Make a due diligent effort to obtain the
background levels of the metals analyzed for comparison purposes.

Abbreviations: VOC = volatile organic compounds; SVOCs = semi-volatile organic compounds

Please note that when requesting compound specific analyses and the sample is petroleum
based, the laboratory will be informed as such.

Please note that Appendix 1 of Title 9 (Health Services), Chapter 14 (Department of Health
Services Laboratory) in the Arizona Administrative Code contains a listing of ADHS
approved methods for several analytes in different mediums (see Appendix A of this QA
Program Plan).

Laboratory analytical reports will include QC results and any other necessary analytical
information, enabling reviewers to determine data quality. Laboratory data should be submitted to
the ADEQ Project Manager in both printed and electronic form. Rapid turnaround data from the
laboratory are reported to the Project Manager, if requested, but rapid turnaround is generally not
required for Brownfields projects. Copies of field logs, a copy of chain-of-custody forms, original
preliminary and final lab reports and electronic media reports must be kept for review by the
ADEQ. The field crew must retain original field logs. The contract laboratory shall retain chain-
of-custody forms. The contract laboratory will retain copies of the preliminary and final data
reports.
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GROUP C: ASSESSMENT AND OVERSIGHT
C1: Assessments and Response Actions

Assessment and response actions are part of the quality system for ensuring and documenting that
the procedures required by this QA Program Plan, as well as by site-specific SAPs-e+FSPs, are
being followed during the generation of data for Brownfields sites.

C1.1 Purpose/Background

During the planning process, many options for sampling, sample handling, sample analysis and
data reduction are evaluated. Selection of specific options depends on the nature of the corrective
action or monitoring activity. This section of the QA Program Plan describes the internal and
external checks necessary to ensure that all elements are correctly implemented. In addition,
checks are needed to ensure that the quality of the data is adequate and that corrective actions are
implemented in a timely and effective manner. Documenting all internal assessments is a critical
component of the quality system.

C1.2 Assessment Activities and Program Planning

ADEQ employs several QA assessment tools designed to provide a better understanding of the
components of, and the basis for improving, the ADEQ Quality Management System. Internal
(Programmatic) and External QA audits are one of the principal tools for determining the
effectiveness of the ADEQ QA/QC components. QA audit frequency and scheduling will vary
with the type of review conducted.

C1.2.1 Assessment of Subsidiary Organizations

A. Management System Reviews (MSRS)

An MSR is an independent assessment of a Program’s QA management practices and data
collection procedures, and is generally performed by the ADEQ QA/QC Supervisor. The MSR
will qualitatively assess a program to determine if the ADEQ Quality Management System is
adequate to ensure the quality of the Program’s data. MSRs address the effectiveness of
management controls in achieving and assuring data quality, the adequacy of resources and
personnel devoted to QA functions, the effectiveness of training and assessments, and the
applicability of data quality requirements. While MSRs can identify significant QA concerns and
areas of needed improvement, they also point out noteworthy accomplishments.

Most MSRs will examine the following elements:

° An assessment of the overall effectiveness of the QA management system, as
measured by its adherence to the approved QMP

Procedures for developing Data Quality Objectives (DQOs);

Procedures for developing and approving QA Program Plans and QAP]Ps;

The effectiveness of existing QA Program Plan guidance and QAPjPs;
Procedures for developing and approving SOPs;

Procedures, criteria, and schedules for conducting QA audits;

Tracking systems for assuring that the QA Program is operating effectively, and
that corrective actions disclosed by QA audits have been taken;
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° Responsibilities and authorities of various line managers, and QA personnel, for
implementing the QA program;

° The degree of management support;
° The level of financial and other resources committed to implementing the QA
Program

MSRs performed or arranged by the ADEQ QA/QC Supervisor will be conducted in accordance
with EPA’s 2003 Guidance on Assessing Quality Systems (Management Systems Review
Process).

The reviews for the individual ADEQ Quality Assurance Programs are intended to accomplish
the following objectives:

Identify any data quality problems;

Identify benchmark practices that could be used in other Agency Programs;
Propose recommendations for resolving quality problems;

Confirm implementation and effectiveness of any recommended corrective
actions.

C1.2.2 Assessment of Program Activities

Technical Systems Audits (TSAS)

A Technical Systems Audit is conducted to assess the sampling and analytical quality control
procedures used to generate environmental data. ADEQ’s QA/QC Supervisor will use TSAs to
evaluate laboratory and field procedures used by EPA, state personnel, and contractors. TSAS
entail a comprehensive, on-site evaluation of the field equipment; sampling and analyses
procedures; documentation; data validation; and training procedures for collecting or processing
environmental data.

Laboratory TSAs

TSAs will be conducted on the Arizona Department of Health Services State Laboratory, ADEQ
contract laboratories, and contract laboratories of consultants and contractors who submit
analytical data to ADEQ. The primary goals of TSAs will be to review the laboratory
organization, operation, and capabilities; determine the reliability of data; and note corrective
action for any apparent deficiencies. Auditors for TSAs will be selected by ADEQ’s QA\QC
Supervisor based on their technical proficiency in the subject area. The designated auditors will
be responsible for planning and conducting the audit, and reporting the findings to the laboratory
manager and to ADEQ’s QA\QC Supervisor.

Field TSAs

Oversight of field operations is an important part of the quality assurance process, and the ADEQ
QA/QC Supervisor will conduct QA audits of field sampling activities, both for its own field
operations, and on those contractors that collect samples for Programs sponsored by EPA. ADEQ
will specify frequency and procedures for conducting field TSAs within specific Program areas.
When project specific SAPs are reviewed, and also during any MSRs or other QA audits,
ADEQ’s QA/QC Supervisor will determine the necessity of field TSAs.

Specific items that may be observed during the audit include:

° Availability of approved project plans such as the SAP and Health and Safety Plan
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(HASP) to all project members

° Documentation of personnel qualifications and training

° Sample collection, identification, preservation, handling and shipping procedures
° Decontamination procedures used to clean sampling equipment

° Equipment calibration and maintenance

° Completeness of logbooks and other field records (including nonconformance

documentation)

Performance Evaluations

Performance Evaluations (PEs) samples are used to assess the ability of a laboratory, or field
measurement system, to provide reliable data. PEs samples will be considered for laboratories
providing analytical services, directly or indirectly, for ADEQ and will be traceable, whenever
possible, through the National Institute of Standards and Technology (NIST). The evaluation
consists of providing a reference, "blind" or “double blind” sample, to the laboratory for analysis.
A PE sample contains known concentrations of chemical constituents, or pollutants, of interest
and will normally be in the appropriate media (e.g., soil, water, air). The analytical results
obtained by the laboratory are compared to the known concentrations of the chemical constituents
contained in the PE sample(s), as a means of determining if the laboratory demonstrated its ability
to properly identify, and quantify, pollutants within established, or calculated, control limits.

PE samples will be scheduled by the ABP on an as-needed basis depending on the laboratory.
Some national programs, such as the Public Water Supply Supervision (PWSS) and National
Pollutant Discharge Elimination System (NPDES) Programs, have regularly-scheduled PE studies
in which participation is mandatory for designated laboratories. For the PWSS Program, PE
evaluations are required twice a year for all laboratories who wish to be certified for drinking
water analysis. In addition, PE samples of specific parameters may be obtained from the
appropriate EPA Office of Research Development laboratory or prepared commercially.

All PE studies performed for ADEQ, whether required on a regular basis or performed on a one
time basis, will be coordinated through or requested from the ADEQ QA/QC Supervisor or
designee. For external projects requiring PEs, the Task/Work Assignment, Task/Delivery Order,
or similar document needs to outline the specific details of the Performance Evaluation so the
associated costs can be included in the contractor proposal. The results of PEs provide a means
for assessing overall data integrity, and may be used as criteria for selecting candidates for on-site
evaluations.

Audits of Data Quality

EPA 2001 Guidance for Quality Assurance Project Plans defines an audit of data quality (ADQ)
as “a qualitative and quantitative evaluation of the documentation and procedures associated with
environmental measurements to verify that the resulting data are of acceptable quality.” This
assessment primarily involves an evaluation of the completeness of the documentation of field
and analytical procedures and quality control results, and usually involves tracing the paper trail
accompanying the data from sample collection and custody to analytical results and entry into a
database. This technique is commonly used to verify the process involved in entering data
residing in large regulatory databases.
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Results of both DQAs and data quality audits can be used in a number of ways. First, they can be
used in making recommendations for changes in the design and performance of data collection
efforts, and in the use and documentation of QC procedures. Secondly, they can be used as a
guide for the planning and acquisition of supplemental data for the project and potentially for
other related projects. Problems identified through DQAs may trigger the need for an MSR to
determine management deficiencies, or a TSA to identify technical problems.

Data Quality Assessments (DQAS)

A DQA refers to the process used to determine whether the quality of a given data set is adequate
for its intended use. DQAS can be performed on all, or selected projects and/or data generation
processes. The purpose of this type of evaluation is to determine whether the data collected are
acceptable to the decision-maker or end user. Assessments generally take place at one of two
points in the data generation process. First, as data are generated, aspects of the project such as
surveillance of field and laboratory operations, consistency of the data with MQOs, successfully
completing performance evaluation sample studies, and so forth, can be used to arrive as an
assessment of whether the data are valid and acceptable. Rejected or questionable data cannot be
used by ADEQ in its decision making, except in limited circumstances, such as a rough site
screening.

Once data have been examined and assessed, and they are found to be of known and acceptable
quality, then the results can be evaluated in the context of the Data Quality Objectives for the
project. In some, but not all, cases, this may involve a statistical evaluation such as null
hypothesis testing. EPA 2006 Data Quality Assessment - A Reviewers Guide guidance and EPA
2006 Data Quality Assessment - Statistical Methods for Practitioners discusses the types and uses
of statistical analyses. In others in may involve a comparison to regulatory action levels. An
assessment must also be made as to whether there is a sufficient quantity of data to support
program or project decisions, and whether the original sampling design was appropriate. In some
cases, the data may suggest that additional data are required to achieve a higher statistical
confidence level. This could be because too many data points were invalidated, that samples
were not collected over a long enough time period, or that a vital sampling area not previously
considered important, was missed. In other cases, an assessment might show that data of a
different type are required, or that the sensitivity of the instrument used in the measurement was
not adequate to meet project objectives. Thus, both types of assessments are vital to the
successful completion of a project.

If necessary, ADEQ’s QA/QC Supervisor can review data generated by the ADHS State
Laboratory, and by contract laboratories, for the various ADEQ Programs. These data review
activities use checklists, standard operating procedures, and standardized qualification codes to
indicate data quality

Peer Reviews
Peer reviews are not strictly an internal QA function; rather, they are technical scientific reviews

that evaluate assumptions, calculations, methods and conclusions. The ADEQ will use internal
expertise to evaluate different technical aspects of the reports produced by contractors.

C1.3 Documentation of Assessments

This section identifies the organization and the person(s) that will perform the assessments, as
well as the documentation of information collected during the audit.
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C1.3.1 Number, Frequency and Types of Assessments

An MSR for every major Agency Program is attempted once every four years. TSAs may be
routinely planned by ADEQ’s QA/QC Supervisor, specifically requested by ADEQ’s
Project/Case Manager, or result from the findings of another audit or review. Results will be
reported to the audited organization in the form of a written report within 14 calendar days of the
completion of the audit, or a mutually agreed upon alternative. Written comments by ADEQ’s
Project/Case Manager must be supplied to ADEQ’s QA/QC Supervisor within 14 calendar days
of receipt of the audit findings, or a mutually agreed upon alternative. Copies of the TSA Audit
Final Report will be stored in the project file and also with ADEQ’s QA/QC Supervisor.
Additional copies will be distributed as appropriate.

C1.3.2 Assessment Personnel

MSRs and TSAs are generally conducted by ADEQ’s QA/QC Supervisor and focuses on the
ABP Program’s adherence to the approved Agency QMP and its Quality Assurance Program
Plan.

C1.3.3 Schedule of Assessment Activities

See Section C1.3.1 above.

C1.3.4 Reporting and Resolution of Issues

Nonconformance to practices and procedures outlined in this QA Program Plan or project-
specific SAP will be addressed in a timely manner to ensure that nonconforming issues or
deficiencies are corrected. The ultimate responsibility to ensure that all issues and deficiencies are
satisfactorily resolved rests with the ABP Program Coordinator.

The ABP will have 30 days to prepare a written response to the reviewer’s assessment
memorandum. If the evaluation report recommends corrective actions, the reviewed Program
should address these recommendations and include a schedule for making any appropriate
changes in its quality assurance procedures. These reviews will be used by the ADEQ Leadership
team to gauge the effectiveness of the Agency QMP and of the ABPs approach to data quality
management.

C2: Reports to Management

Effective management of environmental data collection requires (1) timely assessment and
review of all activities and (2) open communication, interaction and feedback among all project
participants. This section outlines the reporting requirements for activities conducted under the
ABP.

C2.1 Purpose/Background

Planned reports provide a structure for evaluating the management of program schedules,
assessing the effect of deviations from approved program and project plans on data quality and
determining the potential uncertainties in decisions made based on the data. QA reports keep
managers and project members informed on the performance of QA/QC activities. QA reports
summarize the results of project-specific audits, list any significant problems and discuss the
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solutions and corrective actions implemented to resolve QA/QC problems.

C2.2 Frequency, Content and Distribution of Reports

A QA report is generated by field, technical, laboratory or QA personnel and sent to the ABP
Project Manager or Coordinator, as required throughout the duration of the project. The
laboratory QA report is prepared by the Laboratory Manager or designee with the assistance of
senior staff. The report is submitted in written or oral form, depending on the problems observed.

The contractor field team will prepare a daily progress report to summarize activities throughout
the field investigation. This report will describe sampling and field measurements, equipment
used, subcontractor personnel on site, QA/QC and health and safety activities, problems
encountered, corrective actions taken, deviations from the QA Program Plan or SAP and
explanations for the deviations. The daily progress report is prepared by the field team leader and
submitted to the ABP Project Manager or Coordinator. The content of the daily reports will be
summarized and included in the final report submitted for the field investigation.

The QA reports submitted for the project should include discussion of the following:

. Sampling and support equipment that were used, other than those specified in the
approved QA Program or Project Plan

. Preservation or holding-time requirements for any sample that were not met

. QC checks (field and laboratory) that were found to be unacceptable

. Analytical requirements for precision, accuracy, or MDL/PQL that were not met

. Sample collection protocols or analytical methods specified in the QA Program Plan that
were not met

. Any activity or event that affected the quality of the data

. Any corrective actions that were initiated as a result of deficiencies

. Any internal or external systems or performance audits that were conducted

The contractor field team will prepare a QC summary report (QCSR) that will be submitted to the
ABP Program, along with (or included within) the final report for the field investigation. The
QCSR will include a summary and evaluation of QA/QC activities, including any field or
laboratory assessments, completed during the investigation. The QCSR will also indicate the
location and duration of storage for the complete data packages. Particular emphasis will be
placed on evaluating whether project MQOs were met and whether data are of adequate quality to
support the required decisions as stated in the DQOs for the project.

C2.3 Identify Responsible Organizations and Individuals

The Project Contractor is responsible for preparing the project’s final report and incorporating
any comments received from the ABP Program Coordinator/Project Manager. The Project
Contractor is responsible for ensuring that a complete environmental laboratory report is included
in the project’s final report. Organizational and individual roles and responsibilities are described
in detail in Section A4.1 of this QA Program Plan.
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GROUP D: DATA REVIEW

D1: Data Verification, Validation and Assessment

This section describes the procedures that are planned to review, verify and validate field and
laboratory data. This section also discusses procedures for verifying that the data are sufficient to
meet DQOs and MQOs for the project.

D1.1 Purpose/Background

Data verification, validation and assessment are done to ensure that environmental programs and
decisions are supported by data of the type and quality needed and expected for the intended use.

D1.2 Data Verification

Data verification is the process for evaluating the completeness, correctness, consistency, and
compliance of data and/or QC data against a standard or contract. Data verification evaluates
whether sampling protocols, SOPs, analytical methods and project-specific planning documents
(SAPs-er-FSPs) were followed during data generation. Verification also involves examining the
data for errors or omissions. Field and laboratory staff can verify that the work is producing
appropriate outputs.

D1.3 Data Validation

Data validation is a systematic process for reviewing a body of data against a pre-established set
of acceptance criteria defined in this QA Program Plan and in project-specific SAPs. Data
validation is an analyte-and sample-specific process that extends the evaluation of data beyond
data verification and is performed to determine the analytical quality of a specific data set.

ABP performs a partial validation on selected analytical data. This partial validation involves an
examination of the data package to determine whether MQOs for precision, accuracy and
sensitivity have been met. Partial validation is based on discrepancies noted during the
verification step. For example, perhaps some, but not all, surrogates in a method requiring an
organic extraction are outside method defined acceptance criteria, but other QC data such as
precision of the measurements and blank data are acceptable. This might lead to a review that
centered on surrogate recoveries. The intent of the partial validation is to qualify data so that the
user is alerted that s/he should understand the limitations when making decisions based on the
data.

D1.4 Data Quality Assessment

A Data Quality Assessment (DQA) refers to the process used to determine whether the quality of
a given data set is adequate for its intended use. DQASs can be performed on all, or selected
projects and/or data generation processes. The purpose of this type of evaluation is to determine
whether the data collected are acceptable to the decision-maker of end user. Assessments
generally take place at one of two points in the data generation process. First, as data are
generated, aspects of the project such as surveillance of field and laboratory operations,
consistency of the data with MQOs, successfully completing performance evaluation sample
studies, and so forth, can be used to arrive at an assessment of whether the data are valid and
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acceptable. Rejected or questionable data cannot be used by ADEQ in its decision making, except
in limited circumstances, such as a rough site screening.

Once data have been examined and assessed, and they are found to be of known and acceptable
quality, then the results can be evaluated in the context of the DQQO’s for the project. In some, but
not all, cases this may involve a statistical evaluation such as null hypotheses testing. In others, it
may involve a comparison to regulatory action levels. An assessment must also be made as to
whether there is a sufficient quantity of data to support program or project decisions, and whether
the original sampling design was appropriate. In some cases, the data may suggest that additional
data are required to achieve a higher statistical confidence level. This could be because too many
data points were invalidated, that samples were not collected over a long enough time period, or
that a vital sampling area not previously considered important, was missed. In other cases, an
assessment might show that data of a different type are required, or that the sensitivity of the
instrument used in the measurement was not adequate to meet project objectives. Thus, both types
of assessments are vital to the successful completion of a project.

If necessary, ADEQ’s QA/QC Supervisor can review data generated by the ADHS State
Laboratory and contract laboratories for the various ADEQ Programs. These data review
activities use checklists, standard operating procedures, and standardized qualification codes to
indicate data quality. The use of checklists and SOPs help standardize the data review process.
The extent and level of verification for individual data sets should clearly be defined in the
Project’s SAP.

D2: Approaches to Verification, Validation and Assessment

The integrity of the data generated over the life of the project is confirmed by data verification
and validation. The process for determining if the data satisfy program-defined requirements
involves evaluating and interpreting the data, in addition to verifying that QC requirements were
met. Projects planned using EPA’s DQO process should produce data that provide answers to
critical study questions.

The process for verifying and validating data is presented in EPA 2002 Guidance on
Environmental Data Verification and Data Validation. Section 5 of this EPA guidance provides
tools and techniques for data verification and validation: http://www.epa.gov/QUALITY/qs-
docs/g8-final.pdf

D2.1 Approaches to Data Verification

Project team personnel will verify field data through reviews of data sets to identify
inconsistencies or anomalous values. Any inconsistencies discovered will be resolved as soon as
possible by seeking clarification from field personnel responsible for data collection. All field
personnel will be responsible for following the sampling and documentation procedures described
in the project SAP so that defensible and justifiable data are obtained.

Laboratory personnel will verify analytical data at the time of analysis and reporting and through
subsequent reviews of the raw data for any nonconformances to the requirements of the analytical
method. Laboratory personnel will make a systematic effort to identify any outliers or errors
before they report the data. Outliers that are found to be the result of errors will be identified and
corrected; outliers that cannot be attributed to errors in analysis, transcription, or calculation will
be clearly identified in the case narrative section of the analytical data package. All analytical
data generated for ABP projects are to be verified by the laboratory.
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Verified data are checked for a variety of topics including transcription errors, correct application
of dilution factors, appropriate reporting of dry weight versus wet weight and correct usage of
conversion factors, among others. Verified data may have laboratory qualifiers. Verified data are
one output of this process.

A second output from the verification process is documentation, which may include a
certification statement signed by the laboratory manager and included in the data package.
Narratives on technical issues, non-compliance and any corrective action taken are included in the
laboratory data package. Records from field activities are likely to be loghooks or handwritten
notes, all of which should be dated and signed.

The laboratory QA manual must be used to accept, reject or qualify the data generated by the
laboratory. The laboratory management is responsible for validating the data generated by the
laboratory. The laboratory personnel must verify that the measurement process was “in control”
(i.e., all specified MQOs for the DQIs were met, or acceptable deviations are explained) for each
batch of samples before proceeding with analysis of a subsequent batch. In addition, each
laboratory must establish a system for detecting and reducing transcription and/or calculation
errors prior to reporting data. Only data that have met MQOs, or data that have acceptable
deviations explained, shall be submitted by the laboratory. When QA requirements have not been
met, the samples will be reanalyzed when possible, and only the results of the reanalysis will be
submitted, provided these results are acceptable.

D2.2 Approaches to Data Validation

Data validation determines the analytical quality of data within a specific data set; it is an analyte-
and sample-specific process based on achieving the MQOs set forth in the planning documents
for the project. Validation assesses whether data quality goals specified in the planning phase
have been achieved. Unlike data verification, which may be done by the laboratory, data
validation is typically performed by a qualified person who is not affiliated with the laboratory.
Validation of analytical data for the ABP is performed by ABP Program Coordinator or, upon
request, Technical Support.

The level of data validation depends on the size and complexity of the project and the decisions to
be made. Basically, data validation is the process of evaluating the available data against the
project MQOs to make sure that the objectives are met. Cursory validation is performed on ABP
projects. If full data validation is ever needed on an ABP project, the QA/QC supervisor will be
notified. Criteria for data validation are summarized in Table D-1.

The personnel validating the data should be familiar with the project-specific MQOs. So, the
validator should have access to the QA Program Plan, SAP, SOPs and approved analytical
methods. The validator must identify these and other project records, obtain records produced
during data verification, and validate the records by determining whether the data quality meets
goals established in the planning documents.

Data validation generally includes the following steps:

Validation of Field Data

1 Evaluate field records for completeness and consistency
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2 Review field QC information
3 Summarize deviations and determine effects on data quality

4 Summarize number and type of samples collected

Validation of Laboratory Data

1 Assemble planning documents and data to be validated . Review data verification records
to determine method, procedural and contractual QC compliance or noncompliance;

2 Review verified, reported sample results collectively for the data set as a whole,
including laboratory qualifiers;

3 Summarize data and QC deficiencies and evaluate the impact on overall data quality;

Any field or laboratory data that did not meet the quality goals established in the planning
documents are summarized in a comment letter to the eligible applicant or environmental
consultant to the project.

D2.3 Approaches to Data Assessment

The purpose of a data assessment is to integrate all aspects of data generation to determine the
usability of the data. The final step in the process is to compare the data obtained to the DQOs
established by the program in its QA Program Plan or else in project-specific planning
documents. Aspects of the sampling program evaluated during the data assessment include
sampling design, sample collection procedures and sample handling. Analytical procedures (both
field and laboratory) and QC procedures are also reviewed during the process. Field and
laboratory instrument calibration logbooks are maintained by the environmental consultant and
laboratories, respectively, and are reviewed by the appropriate ABP personnel (Program
Coordinator, Technical Support and/or QA/QC Supervisor) on an as needed basis. Please note
that this activity is rarely needed for the ABP. Criteria for evaluating all aspects are provided in
the following paragraphs.

D2.3.1 Sampling Design

Samples should conform to the type and location specified in the project-specific SAP. Any
deviations should be noted, along the likely effect on the usability of the data for its intended
purpose. An overview of sampling design is also discussed in Section B1.1 of this QA Program
Plan. EPA also provides guidance in its 2002 Guidance on Choosing a Sampling Design for
Environmental Data Collection: http://www.epa.gov/QUALITY/qgs-docs/g5s-final.pdf

D2.3.2 Sample Collection Procedures

The data reviewer (i.e. typically the field team leader from the contracted environmental
consultant) should verify that the appropriate specified methods were used during
sampling. The reviewer should:

1 Evaluate the field records for consistency
2 Review QC information
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3 Summarize deviations and determine their effect on data quality
4 Summarize the samples collected
5 Prepare a field data verification summary

Improper field practices can compromise the useability of a data set. Specific issues to look for
include mislabeling of sample containers, problems with field instruments, improper
documentation (such as failure to properly fill in the log book), improper collection of VOC
samples (such as leaving a cap off a container or collecting VOC samples from a well-mixed
composite sample), biasing sampling locations or forgetting to obtain location information for
each sample, improper purging of monitoring wells, improper decontamination procedures or
intentionally cutting corners by collecting many samples from one location to save time.

For preparation of the field data verification summary, the field team leader evaluates field
records and notebooks for consistency with field methods and procedures described in the SAP to
assure that these procedures were followed properly or that deviations from the procedures still
yield data of acceptable quality. The verification summary should include observations on (1) the
consistency and completeness of field records, (2) the adequacy of field QC information, (3) any
deviations from SAP procedures and the probable effect of the deviations on data quality and (4)
the number and types of samples collected and how this compares with specifications in the SAP.
The different parts of the data verification summary are typically incorporated into the final
deliverable to the ABP for review. ABP personnel can request from the environmental consultant
copies of field records and notebooks for their own review on an as needed basis.

Most qualified sampling contractors and State and Federally certified laboratories develop SOPs
and analytical methods as part of their overall corporate QA program. SOPs should be developed
following EPA 1995 Guidance for Preparation of Standard Operating Procedures for Quality-
Related Operations. The field team should document which SOPs they are using in the field and
any deviations from an SOP. Appendix F lists references and weblinks to EPA generated SOPs.

D2.3.3 Sample Handling

QA personnel should confirm that samples were handled in accordance with protocols required in
the QA Program Plan and project-specific SAP. Sample containers and preservation methods
should be confirmed as appropriate for the nature of the sample and type of data generated from
the sample. Chain-of-custody records and storage conditions should be checked to ensure the
representativeness and integrity of the samples.

D2.3.4 Analytical Procedures

Section B4 of this QA Program Plan identified the requirements of analytical methods used to
generate the data. Each sample should be verified to ensure that the procedures used to generate
the data were implemented as specified. Acceptance criteria for these data follow those used in
data validation, with suitable codes to characterize any deviations from the procedure.

D2.3.5 Quality Control
Section B5 of this QA Program Plan specified the QC checks that should be performed during

sample collection, handling and analysis. Here, the QA reviewer should confirm that results for
QC samples were evaluated against acceptance criteria (i.e., MQOSs) specified in Section B.
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D2.3.6 Calibrations

Section B7 of this QA Program Plan addressed the calibration of instruments and equipment and
the information required to ensure that the calibrations (1) were performed within an acceptable
timeframe prior to generation of measurement data; (2) were performed in proper sequence,
included the proper number of calibration points; (3) were performed using standards that
bracketed the range of reported measurements (i.e., were within the linear working range of the
instrument) and (4) had acceptable linearity checks to ensure the measurement system was stable
when the calibration was performed. The environmental consultant contracted to collect field
samples for the ABP is responsible for the calibration of all field sampling equipment. Contracted
environmental laboratories are responsible for the calibration of all laboratory equipment used to
analyze samples associated with all samples collected for the ABP. All equipment and instrument
calibrations shall be recorded in an appropriate log book and be made available to ABP personnel
upon request.

D2.3.7 Data Reduction and Processing

Internal checks by laboratory staff should verify the integrity of the raw data generated by the
analyses. EDDs automatically produced by the laboratory should help minimize data entry errors.
Steps in data reduction should be clearly documented so that the validity of the analysis can be
properly assessed.

Data should be cross-checked to confirm consistency or comparability in analytical methods and
detection limits, units of measurement, compatibility of file types or software and other critical
factors that affect how the data will ultimately be interpreted to influence conclusions and
recommendations.

D3: Reconciliation with Data Quality Objectives

After the data have been verified and validated, the data are evaluated against project DQOs.
Implementation of the DQA process completes the data life cycle by providing the assessment
needed to determine if project objectives were achieved.

Two 2006 EPA guidance documents on DQA are available from EPA at
http://www.epa.gov/quality/ga_docs.html. DQA is the scientific and statistical evaluation of
environmental data to determine if they meet the planning objectives of the project, and thus are
of the right type, quality and quantity to support their intended use. Data Quality Assessment - A
Reviewers Guide broadly describes the statistical aspects of DQA in evaluating environmental
data sets. A more detailed discussion on implementation of graphical and statistical tools is found
in the companion guidance document on statistical methods for practitioners (Data Quality
Assessment - Statistical Methods for Practitioners). These EPA guidance documents discuss the
use of DQA to support environmental decision-making (e.g., compliance determinations).

The DQA process is built on a fundamental premise: data quality is meaningful only when it
relates to the intended use of the data. Data quality does not exist in a vacuum; a reviewer needs
to know in what context a data set is to be used, in order to establish a relevant yardstick for
judging whether or not the data are acceptable. By applying the DQA process, a reviewer can
answer four important questions:

1 Can a decision (or estimate) be made with the desired level of certainty, given the quality
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of the data?
2 How well did the sampling design perform?

3 If the same sampling design strategy is used again for a similar study, would the data be
expected to support the same intended use with the desired level of certainty?

4 Is it likely that sufficient samples were taken to enable the reviewer to see an effect if
there really were an effect? That is, is the quantity of data sufficient?

D3.1 Purpose/Background

This section outlines methods for evaluating the results obtained from the sampling and analysis.
Scientific and statistical evaluations of the data are used to determine if the data collected are of
the right type, quantity and quality to support their intended use and to adequately address the
primary study questions.

Please note that ABP projects rarely employ statistical evaluations of the data collected. This is
because judgmental sampling is most always the appropriate method for collecting samples for
ABP projects. For the rare occasion when an ABP project needs a statistical evaluation,
confidence intervals (step 3 of the “Five Steps of Statistical DQA” in Section D3.2 below) is the
statistic that would most likely best fit the ABP project. If statistical evaluation other than
confidence intervals is needed, a contractor would be selected to perform independent statistical
evaluations in accordance with the DQA process outlined in this QA Program Plan.

D3.2 Reconciling Results with Program Objectives or DQOs

EPA guidance documents for data evaluation (EPA 2006) describe an iterative five-step
process called the “Five Steps of Statistical DQA™:

1 Review the DQOs and sampling design described in the project planning documents.

2 Conduct a preliminary data review or exploratory data analysis to understand the
character and structure of the data set and to evaluate whether there are any anomalies in
the data that may not have been noticed during data verification and validation. Are there
outliers or other anomalies that should be further investigated before continuing with
statistical testing?

3 Select a statistical test. Choose appropriate statistical tests based on the characteristics of
the data and the questions that the investigation was intended to address.

4 Verify the assumptions of the statistical tests and assess the effect that violations of test
assumptions may have on the result (i.e., is the test sufficiently robust to provide a valid
result at a reasonable level of confidence?) and consider other factors (i.e., Are there
effects of seasonality that must be considered? Would alternative statistical tests be better
suited to the data than the tests proposed in the planning documents?).

5 Draw conclusions from the data. Using multiple lines of evidence, the results of statistical

tests and professional judgment, the data analyst should be able to provide conclusions
and recommendations for the site. In some cases, the conclusion may be that more data
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are needed to answer the primary study questions.

If DQOs have not been adequately developed, the analyst may need to review the planning
documents and sampling design, and then define the statistical hypotheses to be tested and
establish tolerable limits on decision errors.

When the DQOs are qualitative, judgmental sampling is utilized and statistical tools are not
appropriate, the ADEQ will still systematically assess data quality and data usability. This DQA
assessment — Four Steps of DQA for Qualitative DQOs - will include the following:

1. A review of the sampling design and sampling methods to verify that these were
implemented as planned and are adequate to support project objectives;

2. A review of project-specific MQOs for precision, accuracy, representativeness,
completeness, comparability and quantitation limits to evaluate whether acceptance
criteria have been met;

3. A review of project-specific DQOs to assess whether they have been achieved by the data
collected; and

4. An evaluation of any limitations associated with the decisions to be made based on the
data collected. For example, if data completeness is only 90 percent compared to a
project-specific completeness objective of 95 percent, the data may still be usable to
support a decision, but at a lower level of confidence.

D3.2.1 Review DQOs and Sampling Design

Step 1 of the DQA process should (1) document or define the project specific DQOs, (2) verify
that the hypothesis is consistent with project objectives and (3) identify any deviations from the
sampling plan and assess the potential effect of the deviations.

The objectives of the study should be reviewed in order to provide a context for analyzing the
data. If a systematic planning process has been implemented before the data are collected, then
this step reviews the study objectives to evaluate whether project goals have been met and
whether the study questions have been adequately answered. If no clear planning process was
used, the reviewer should:

. Develop a concise definition of the problem (DQO Step 1) and of the methodology of
how the data were collected (DQO Step 2). These two steps should provide the
fundamental reason for collecting the environmental data and identify all potential
actions that could result from the data analysis.

. Identify the target population and determine if any essential information is missing (DQO
Step 3). If so, either collect the missing information before proceeding, or select a
different approach to resolving the problem.

. Specify the scale of determination (any subpopulations of interest) and any boundaries on
the study (DQO Step 4) based on the sampling design. The scale of determination is the
smallest area or time period to which the conclusions of the study will apply. The
apparent sampling design and implementation may restrict how small or how large the
scale of determination can be.
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. Evaluate whether the data support the conclusions offered (DQO Step 5)

The overall type of sampling design and the manner in which data were collected will likely place
constraints on how the data can be used and interpreted. The data analyst should assess whether
features of the design support or contradict the stated objectives of the study. Were there
deviations from the planned design? What might be the effect of these deviations? Are data
adequate to address the primary study questions? How do these objectives translate into statistical
hypotheses (null and alternative hypotheses)?

The design and sampling strategy should be discussed in clear detail in the project-specific SAP.
The overall type of sampling design and the manner in which samples were collected or
measurements were taken will place conditions and constraints on how the data can be used and
interpreted.

A key distinction in sampling design is between judgmental sampling (also called authoritative or
biased sampling), in which sample numbers and locations are selected based on expert knowledge
of the problem, and probability-based sampling, in which sample numbers and locations are
selected based on randomization, and each member of the target population has a known
probability of being included in the sample. Judgmental sampling has some advantages and is
appropriate in some cases. This type of sampling should be considered when the objectives of the
investigation are not of a statistical nature (for example, when the objective of a study is to
identify specific locations of leaks/hot spots or when the study is focused solely on the sampling
locations themselves). Generally, conclusions drawn from judgmental samples apply only to
those individual samples.

Probabilistic sampling typically takes more effort to implement than judgmental sampling,
because systematic or random locations must be selected for sampling. However, a probability-
based sampling design has the advantage of allowing the use of statistical tests, which permit
confidence and uncertainty of the results to be specified. Probability-based designs do not
preclude the use of expert knowledge or the use of existing data to establish the sampling design.
An efficient sampling design is one that uses all available prior information to stratify the site (in
order to improve the representativeness of the resulting samples) and set appropriate parameters.
Common types of probabilistic sampling designs include the following:

. Simple random sampling — the method of sampling where samples are collected at
random times or locations throughout the sampling period or study area.

. Stratified sampling — a sampling method where a population is divided into
nonoverlapping subpopulations called “strata,” and sampling locations are selected
randomly within each stratum using a random or systematic sampling design.

. Systematic and grid sampling — a randomly selected unit (in space or time) establishes the
starting place of a systematic pattern that is repeated throughout the population. With
some important assumptions, can be shown to be equivalent to simple random sampling.

. Ranked set sampling — a field sampling design where expert judgment or an auxiliary
measurement method is used in combination with simple random sampling to determine
which locations should be sampled.

. Adaptive cluster sampling — a sampling method in which some samples are taken using
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simple random sampling, and additional samples are taken at locations where
measurements exceed some threshold value.

. Composite sampling — a sampling method in which multiple samples are physically
mixed into a larger sample and samples for analysis drawn from this larger sample. This
technique can be highly cost-effective (but at the expense of variability estimation) and
had the advantage it can be used in conjunction with any other sampling design. (Multi-
increment sampling is a particular form of composite sampling, and may be an effective
design for certain types of sites to answer certain types of questions).

Regardless of the type of sampling scheme, the reviewer should review the description of the
sampling design and look for design features that support the project objectives. For example, if
the goal of the study is to make a decision about the average (defined here as the arithmetic mean)
concentration of a contaminant in an effluent stream over time, then composite samples may be
an appropriate sampling design. On the other hand, if the goal of the study is to find hot spots of
contamination at a hazardous waste site, compositing should be used with caution, to avoid
"averaging away" hot spots.

The reviewer should also look for potential problems in the implementation of the sampling
design. For example, if simple random sampling was used to collect the data, can the reviewer be
confident that the sampling locations or data point were truly random? Small deviations from a
sampling plan probably have minimal effect on the conclusions drawn from the data set, but the
effects of significant or substantial deviations should be carefully assessed. Finally, the reviewer
should verify that the data are consistent with the project-specific SAP e~FSPR and the overall
objectives of the study.

D3.2.2 Conduct Preliminary Data Review

Step 2 of the DQA process reviews graphical representations of the data and calculates some
basic statistical quantities. By reviewing the data both numerically and graphically, the reviewer
can understand the structure of the data, and thereby identify appropriate use of the data.

Statistical quantities numerically describe the data. The quantities that are typically calculated
include the arithmetic or geometric mean, the median and other percentiles and the standard
deviation. These quantities provide estimates of characteristics for the sample population and
allow one to make inferences about the population from which the data were drawn. Graphical
representations permit the reviewer to identify patterns and relationships within the data, confirm
or disprove assumptions and identify potential problems.

The preliminary data review allows the reviewer to understand the structure and characteristics of
the data set and the population from which these data were drawn. Graphical depictions of the
data permit the analyst to identify anomalies that may require further investigation or perhaps
even reanalysis by the laboratory. Output from DQA Step 2 typically includes (1) tables of
summary statistics and (2) graphs and/or statistical plots of the data.

D3.2.3 Select Statistical Test
Under Step 3 of the DQA process, the data analyst selects the most appropriate statistical test or

method for evaluating the data. The statistical method will be selected based on the sampling plan
used to collect the data, the type of data distribution and the assumptions made in setting the
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DQOs, noting any deviations from these assumptions. Conclusions about other aspects of the data
set or the stated null hypothesis are made based on the results of this evaluation. EPA DQA
guidance provides a discussion (with mathematical formulas and examples for conducting
statistical tests) of the process for statistically evaluating environmental data. Detailed technical
information that reviewers can use to select appropriate procedures may be found in Chapter 3 of
EPA’s 2006 Data Quality Assessment: Statistical Methods for Practitioners.

For the rare occasion when an ABP project needs a statistical evaluation, confidence intervals
(step 3 of the “Five Steps of Statistical DQA” in Section D3.2 above) is the statistic that would
most likely best fit the ABP project. For example, the project’s objective may be to estimate the
average level of pollution for a particular contaminant. A reviewer can describe the desired (or
achieved) degree of uncertainty in the estimate by establishing confidence limits within which
one can be reasonably certain that the true value will lie. When interpreting a confidence interval
statement such as “The 95% confidence interval for the mean is 19.1 to 26.3”, the implication is
that the best estimate for the unknown population mean is 22.7 (halfway between 19.1 and 26.3),
and that we are 95% certain that the interval 19.1 to 26.3 captures the unknown population mean.

If a particular statistical procedure was specified in the project work plan, the reviewer should use
the results of the preliminary data review to determine if the procedure is appropriate for the data
collected. If not, then the reviewer should document why the procedure is deemed inappropriate,
and then select a different method. Chapter 3 of EPA 2006 Data Quality Assessment: Statistical
Methods for Practitioners provides alternatives for several statistical procedures. If a particular
procedure has not been specified, then the reviewer should select a statistical test or method based
on the study objectives, results of the preliminary data review, and key assumptions necessary for
the method.

All statistical tests make assumptions about the data. For instance, the t-test, which is a parametric
test used to compare two data sets, assumes that each data set approximates a normal distribution
and that the two data sets have approximately equal variance. In contrast to parametric tests like
the t-test, nonparametric tests make much weaker assumptions about the distributional form of the
data. However, both parametric and nonparametric tests assume that the data are derived from
statistically independent samples Common assumptions of statistical tests include distributional
form of the data, independence, dispersion characteristics, approximate homogeneity and the
basis for randomization in the sampling design. For example, the one-sample t-test assumes
random and independent samples, an approximately normal distribution, no outliers and no more
than a small percentage of non-detections.

Statistical methods that are insensitive to small or moderate departures from the assumptions are
called “robust.” However, some tests rely on the data meeting certain key assumptions in order
for the test results to be valid. The reviewer should note any sensitive assumptions where
relatively small deviations could jeopardize the validity of the test results.

After completing Step 3 of the DQA process, the data analyst or reviewer should have selected
appropriate statistical tests and noted the critical assumptions of the statistical tests.

D3.2.4 Verify Assumptions of Statistical Tests
The validity of a statistical test or method depends on the key assumptions underlying the test,

and whether the data violate these assumptions. Minor deviations from assumptions are usually
not critical if the statistical technique is sufficiently robust to compensate for such deviations.
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If the data do not show serious deviations from the key assumptions of the statistical method, then
the DQA process continues to Step 5, ‘Draw Conclusions from the Data.” However, it is possible
that if one or more of the assumptions are called into question, this could require a reevaluation of
which test may be most appropriate for the data. It is true that some deviations do not invalidate
the results of a statistical test, but this should be confirmed here in Step 4 of the DQA process.
For example, deviation from normality may not be seriously important for a large sample size,
but could be critically important for a small sample size.

This step in the DQA process is an important check on the validity and reliability of the
conclusions that are drawn. Outputs from this step include documentation of the method used to
verify assumptions and verification that the test results are valid. Additionally, the reviewer
should provide a description of any corrective actions that were taken.

D3.2.5 Draw Conclusions from Data

Step 5 of the DQA process represents the culmination of the planning, implementation and
assessment phases of the project operations. In this step, the data analyst draws conclusions that
address the project objectives. All of the analysis and review conducted in Steps 1 through 4
should ensure that the conclusions drawn in Step 5 adequately address project objectives in a
scientifically defensible manner.

In Step 1, the project objectives are reviewed (or developed retrospectively) and the sampling
design is evaluated. In Step 2, the implementation of the sampling scheme is reviewed and a
preliminary picture of the data set is developed. In Step 3, the appropriate statistical tests are
selected. Finally, the underlying assumptions of the statistical test are verified in Step 4.

Conclusions drawn in the final step of the DQA process allow the reviewer or data analyst to
present valid statistical results with a specified level of significance. The confidence and power of
the tests are stated, along with the study conclusions in plain English. Finally, the data analyst
provides an assessment of the overall performance of the sampling design and identifies
additional data that may be needed (that is, data gaps are identified).

If data were collected using a judgmental sampling design or if few samples were collected,
professional judgment rather than formal statistical testing may be applied to draw conclusions.
Or, statistical tests may be applied, recognizing that the results may present a biased “worst-case
scenario.” For example, if the data from biased samples (e.g., selective sampling of visibly
stained soils) are used in a one-sample statistical test to compare concentrations against a cleanup
standard or action level, and test results show that concentrations do not exceed the action level,
then a conclusion can be drawn. If test results show that concentrations do exceed the action
level, then, in formulating conclusions, the reviewer should balance the test results against the
knowledge that the data were biased toward the sampling of “hot spots.”

D4: Revisions to the QA Program Plan

Throughout the life of the ABP, there may be changes to program requirements, or modifications
to the way environmental data are collected, or changes to how enforcement activities are
defined. Therefore, this QA Program Plan is recognized as a dynamic document that is subject to
revision, as needed. The ABP Program, technical support and QA/QC personnel will examine and
revise this QA Program Plan annually, although the plan will only be resubmitted to EPA Region
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9 QA manager for review once every five years or as otherwise needed. Approved revisions will
be disseminated to personnel included on the Distribution List (page 6).

Table D1 — Criteria for Cursory and Full Data Validation

Analytical Group

Criteria for Cursory Data
Validation

Criteria for Full Data
Validation

CLP Organic Analyses

e Holding times

e Calibration

e Blanks

e Surrogate recovery

e Matrix spike and matrix spike
duplicate recovery

e [ aboratory control sample or
blank spike

e Internal standard performance
e Field duplicate sample analysis
e Temperature

e Overall assessment of data for
an SDG

e Holding times

e Gas Chromotography/Mass
Spectroscopy tuning

e Calibration

e Blanks

e Surrogate recovery

e Matrix spike and matrix spike
duplicate recovery

e Laboratory control sample or
blank spike

e Internal standard performance
e Field duplicate sample analysis
e Compound identification

e Target compound list
identification

e Compound quantitation and
reported detection limits

e Tentatively identified
compounds

e System performance

e Temperature

e Overall assessment of data for
an SDG

CLP Inorganic Analyses

e Holding times

e Calibration

e Blanks

e Matrix spike recovery

e Matrix duplicate sample
analysis

e Laboratory control sample or
blank spike

e Field duplicate sample analysis
e Temperature

o ICP serial dilution

e Overall assessment of data for
an SDG

e Holding times

e Calibration

e Blanks

o [CP interference check sample
e Matrix spike recovery

e Matrix duplicate sample
analysis

e [aboratory control sample

e Field duplicate sample analysis
e Graphite furnace atomic
absorption QC

e Sample result verification

e Temperature

o ICP serial dilution

e Detection limits

e Overall assessment of data for
an SDG

Notes:

CLP Contract Laboratory Program
ICP Inductively coupled plasma (emission spectroscopy)
SDG Sample delivery group

QC Quality Control
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Appendix A

Arizona Administrative Code for Department of Health Services
Laboratories — Approved Analytical Methods contained within Code

Weblink:

http://www.azsos.qov/public services/Title 09/9-14.htm
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http://www.azsos.gov/public_services/Title_09/9-14.htm

Appendix B:
State Response Grant Application

Weblink:

http://www.azdeg.gov/environ/waste/cleanup/download/Brownfields%20SRG%20Applic
ation%2006%2027%2014.pdf
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http://www.azdeq.gov/environ/waste/cleanup/download/Brownfields%20SRG%20Application%2006%2027%2014.pdf
http://www.azdeq.gov/environ/waste/cleanup/download/Brownfields%20SRG%20Application%2006%2027%2014.pdf

Appendix C

EPA Region 9 Templates for Sampling and Analysis Plan and Field
Sampling Plan

Weblink:

Sampling and Analysis Plan Guidance and Template for Brownfields Assessment
Projects (Word DOC, 101 pp, 607K)

Version 3 of this template is intended to assist organizations in documenting the
procedural and analytical requirements for Brownfields Assessment projects involving
the collection of water, soil, sediment, or other samples taken to characterize areas of
potential environmental contamination.

http://www.epa.qgov/region9/qa/projplans.html
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http://www.epa.gov/region9/qa/docs/sap-brownfield-guidance-template.doc
http://www.epa.gov/region9/qa/docs/sap-brownfield-guidance-template.doc
http://www.epa.gov/region9/qa/projplans.html

Appendix D

Arizona Administrative Code for Soil Remediation Standards
Weblink:

http://www.azsos.gov/public services/Title 18/18-07.htm
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http://www.azsos.gov/public_services/Title_18/18-07.htm

Appendix E

Arizona Administrative Code for Water Quality Standards

Weblink:

http://www.azsos.qov/public services/Title 18/18-11.htm
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http://www.azsos.gov/public_services/Title_18/18-11.htm

Appendix F

Standard Operating Procedures

This appendix contains references and web addresses for numerous standard operating procedures
(SOPs) from the U.S. Environmental Protection Agency (EPA). General sampling guidelines are
included in the EPA SOP on General Field Sampling Guidelines. SOPs delineate the step-by-step
approach that field personnel must follow in collecting samples, taking field measurements,
decontaminating equipment, handling IDW and calibrating instruments. Most qualified sampling
contractors and State and Federally certified laboratories develop SOPs and analytical methods as
part of their overall QA program. SOPs should be developed following "Guidance for
Preparation of Standard Operating Procedures for Quality-Related Operations” (EPA 1995). The
field team should document which SOPs they are using in the field and any deviations from an
SOP.

EPA SOPs for field sampling methods are available for download at:

http://www.ert.org/mainContent.asp?section=Products&subsection=List

Field personnel will ensure that all sampling equipment has been properly assembled,
decontaminated and calibrated, and is functioning properly prior to use. Equipment will be used
according to manufacturer's instructions, and should generally be decontaminated according to
the EPA SOP for Sampling Equipment Decontamination.

The following list provides references and web addresses for a variety of SOPs provided by the
EPA:

#1702 Sentex Scentograph Gas Chromatograph Field Use

#1703 Summa Canister Cleaning Procedures

#1704 Summa Canister Sampling

#1705 GC/MS Analysis of Tenax/CMS Cartridges and Summa Canisters
#1706 Summa Canister Field Standards

#1707 X-MET 880 Field Portable X-Ray Fluorescence Operating Procedures
#1708 Low Level Methane Analysis for Summa Canister Gas Samples

#1713 Spectrace 9000 Field Portable X-Ray Fluorescence Operating Procedure
#2001 General Field Sampling Guidelines

#2006 Sampling Equipment Decontamination

#2007 Groundwater Well Sampling

#2008 General Air Sampling Guidelines

#2009 Drum Sampling

#2010 Tank Sampling

#2011 Chip, Wipe, and Sweep Sampling

#2012 Soil Sampling

#2013 Surface Water Sampling

#2015 Asbestos Air Sampling

#2016 Sediment Sampling

#2017 Waste Pile Sampling

#2020 7-Day Standard Reference Toxicity Test Using Larval Pimephales promelas
#2021 24-Hour Range Finding Test Using Daphnia magna and Daphnia pulex
#2022 96-Hour Acute Toxicity Test Using Pimephales promelas
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http://www.ert.org/mainContent.asp?section=Products&subsection=List
http://www.ert.org/products/1702.PDF
http://www.ert.org/products/1703.PDF
http://www.ert.org/products/1704.PDF
http://www.ert.org/products/1705.PDF
http://www.ert.org/products/1706.PDF
http://www.ert.org/products/1707.PDF
http://www.ert.org/products/1708.PDF
http://www.ert.org/products/1713.PDF
http://www.ert.org/products/2001.PDF
http://www.ert.org/products/2006.PDF
http://www.ert.org/products/2007.PDF
http://www.ert.org/products/2008.PDF
http://www.ert.org/products/2009.PDF
http://www.ert.org/products/2010.PDF
http://www.ert.org/products/2011.PDF
http://www.ert.org/products/2012.pdf
http://www.ert.org/products/2013.PDF
http://www.ert.org/products/2015.PDF
http://www.ert.org/products/2016.PDF
http://www.ert.org/products/2017.PDF
http://www.ert.org/products/2020.PDF
http://www.ert.org/products/2021.PDF
http://www.ert.org/products/2022.PDF

#2023 24-Hour Range Finding Test Using Larval Pimephales promelas
#2024 48-Hour Acute Toxicity Test using Daphnia magna and Daphnia pulex
#2025 Three Brood Static Renewal Toxicity Test Using Ceriodaphnia dubia
#2026 7-Day Static Renewal Toxicity Test Using Larval Pimephales promelas
#2027 96-Hour Static Toxicity Test Using Selenastrum capricornutum
#2028 10-Day Chronic Toxicity Test Using Daphnia magna and Daphnia pulex
#2030 Chlorophyll Determination

#2033 Plant Protein Determination

#2034 Plant Biomass Determination

#2035 Plant Peroxidase Activity Determination

#2036 Tree Coring and Interpretation

#2037 Terrestrial Plant Community Sampling

#2038 Vegetation Assessment Field Protocol

#2042 Soil Gas Sampling

#2043 Manual Water Level Measurements

#2044 Monitor Well Development

#2045 Controlled Pumping Test

#2046 Slug Tests

#2048 Monitor Well Installation

#2050 Model 5400 Geoprobe Operation

#2084 Activity-Based Air Sampling for Asbestos

#2101 Retrieving Meteorological Information

#2102 Tedlar Bag Sampling

#2103 Charcoal Tube Sampling in Ambient Air

#2104 Tenax/CMS Tube Sampling

#2107 Photovac 10A10 Portable Gas Chromatograph Operation

#2108 Photovac 10S50, 10S55, and 10S70 Gas Chromatograph Operation
#2109 Photovac GC Analysis for Soil, Water, and Air/Soil Gas

#2110 Microsensor P200

#2114 Photoionization Detector (PID) HNU

#2119 Air Sampling For Metals (NIOSH Method 7300, Elements)

#2120 Remote Meteorological Station

#2121 High Volume Polyurethane Foam Sampling

#2123 ALOHA 5.2.3 Air Model

#2124 CAMEO 1.2 Software System

#2129 Met One Remote Meteorological Station

#2138 Installation and Use of the MicroMet Plus® Software

#2200 Dry Suit Diving

#2201 Surface Supplied Diving Operations

#3019 Dive Operation Safety


http://www.ert.org/products/2023.PDF
http://www.ert.org/products/2024.PDF
http://www.ert.org/products/2025.PDF
http://www.ert.org/products/2026.PDF
http://www.ert.org/products/2027.PDF
http://www.ert.org/products/2028.PDF
http://www.ert.org/products/2030.PDF
http://www.ert.org/products/2033.PDF
http://www.ert.org/products/2034.PDF
http://www.ert.org/products/2035.PDF
http://www.ert.org/products/2036.PDF
http://www.ert.org/products/2037.PDF
http://www.ert.org/products/2038.PDF
http://www.ert.org/products/2042.PDF
http://www.ert.org/products/2043.PDF
http://www.ert.org/products/2044.PDF
http://www.ert.org/products/2045.PDF
http://www.ert.org/products/2046.PDF
http://www.ert.org/products/2048.PDF
http://www.ert.org/products/2050.PDF
http://www.ert.org/products/2084.PDF
http://www.ert.org/products/2101.PDF
http://www.ert.org/products/2102.PDF
http://www.ert.org/products/2103.PDF
http://www.ert.org/products/2104.PDF
http://www.ert.org/products/2107.PDF
http://www.ert.org/products/2108.PDF
http://www.ert.org/products/2109.PDF
http://www.ert.org/products/2110.PDF
http://www.ert.org/products/2114.PDF
http://www.ert.org/products/2119.PDF
http://www.ert.org/products/2120.PDF
http://www.ert.org/products/2121.PDF
http://www.ert.org/products/2123.PDF
http://www.ert.org/products/2124.PDF
http://www.ert.org/products/2129.pdf
http://www.ert.org/products/2138.pdf
http://www.ert.org/products/2200-R00.pdf
http://www.ert.org/products/2201-r00.pdf
http://www.ert.org/products/3019-r00.pdf

Appendix F
Field Forms

Contractors working on projects for HWM Facilities are expected provide their own field log
sheets and field forms for common tasks, such as drilling and logging borings, drilling and
installing monitoring wells, and sampling environmental media. Daily field logbook entries also
constitute part of the record and should be included as an appendix to site assessment reports
prepared for the HWM Program.

Copies of the chain-of-custody forms should be reported along with the analytical data
from the laboratory. These are typically reported as a separate appendix in the
investigation report. Sampling sheets filled out during sample collection should correlate
with the information reported on the chain-of-custody forms.

For the occasions when the ADEQ HWM Program staff level personnel collect field

samples, sample collection field sheets are used. Examples of these field sheets are
included in the appendix.
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Appendix H

ADEQ Specific Quality Assurance Guidance and Policies

e ADEQ Temperature/Preservation Guidance

e Addressing Spike and Surrogate Recovery As They Relate to Matrix Effects In
Water, Air, Sludge and Soil Matrices Policy

e Implementation Of EPA Method 5035 — Soil Preparation For EPA Method
8015B, 8021B and 8260B
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DATE: Jacuary 24, 2002

ADEQ TEMPERATURE/PRESERVATION GUIDANCE POLICY

To help assure the validity and documentation of data generated for use by ADEQ), the QA
Unit requires that the elements listed below be fulfilled. Tf the requirernents listed below are
not fulfilled, the data may be considered unacceptable for compliance or enforcement
PUrposes. : o

- Temperature Documentation Requirements

The documentation of the presence of “wet” ice with samples is not a substitute for
measuring temperature. At a minimum, the temperature of a temperature blank must be
recorded for each cooler upon sample receipt. The preferred procedure for documenting
sample temperature is to record the temperature on the chain of custody.

1t is, however, recommended that the temperature of each sample be recorded upon sample
receipt. The measurement of a temperature blank is not required if each sample temperature
is documented.

The sole use of “blue” ice is strongly discouraged for use by laboratories generating data that
will be submitied to ADEQ. “If ‘blue’ ice is used, it should be frozen at the time of
sampling, the sample should be chilled before packing, and special notice must be taken at
sample receipt to be certain the required temperature (4C) has been maintained.” Manual
Jor the Certification of Laboratories Analyzing Drinking Warer, page IV-3, section 6.2.
There must be documentation substantiating that the “blue™ ice was frozen at the time of
sampling and that the sample was chilled before packing.

The QA Unit acknowledges that all samples may not have time to equilibrate 1o }&2 °Cdue
to an insufficient time between sample collection and sample submittal to the aboratory.
The rejection of data in these situations will not be automatic. Each of these occurrences
will be evaluated on an individual basis to determine if'a good faith effort has been made to
maintain the samples at the required temperatures.

Chemical Preservation Requirements
All pH adjustments performed by the laboratory must be recorded.
The pH of a sample must be recorded by the laboratory either upon receipt or before analysis,
as appropriate to the specific method. Recording the pH ofa sample may be documented on
the chain of custody or some other appropriate form.
In liew of a laboratory verifying that a sample has been preserved to the appropriate pH in the

field, written documentation such as a laboratory copy of 4 sampler’s field notes also
provides adequate documentation of proper preservation,
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0170.000 IMPLEMENTATION OF EPA METHOD 5035 - SOIL PREFPARATION FOR

EPA METHODS 8015B, 8021B AND 8260B.

LEVEL TWO Arizona Department of Environmental Quality

Originator: David Esposito, Director

ADEQ Waste Programs Division

Contact: Kenyon C. Carlson, Manager

ADEQ QA/QC Unit

Issue Date:

Next Scheduled Review Date: 2 years from issuance

Authority: Arizona Reviged Statutes. (A.R.S.) §49-104(A)

I.

PURFOSE

The EPA Office of Solid Waste promulgated Method 5035, Closed-
System Purge-and-Trap Extraction for Velatile Organics in Soil
and Waste Samples (Attachment 1), in June 1997 in SW-846,
Update III. The Arizona Department of Health Services (ADHS)
Office of Laboratory Licensure, Certification and Training
adopted Method 5035 in May 1998 and Method 5035 became
enforceable on March 1, 1999 in Arizona. The collection and
analytical procedures for the approved method are flexible
and, without - further guidance, could result in multiple
interpretations. '

This policy establishes the sampling options and the

preservation helding time requirements for individual programs
within the ADEQ‘’s Waste Programs Division. This policy is
necessary to provide an understanding of the options set forth
by the method and the limitations imposed on specific field
sampling requirements. This policy does not eliminate the need
to read and understand EPA Method §035. The method, in
conjunction with this policy, will provide a technically
defensible and consistent approach to sampling for Volatile
Organic Compounds (VOCs) in soils.
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II. DEFINITIONS: (FOR PURPOSES OF EPA METHOD 5035 ONLY) -

1.

3.

5.

Sample Preservation:

Sample Extraction:

Hermetically Sealed:

Sample Freezing:

Calcareous Soil:

The addition of methanol or
sodium bisulfate to an
unpreserved sample in the field
or in the laboratory.

The addition of methanol to an
unpreserved . sample in the
laboratory. After extraction,
the methanol is transferred to
a vial and can be stored at 4°C
(+ 2°C) until analysis.

For the purposes of this policy
a hermetically sealed container
ghall be defined as a sample
gstorage device that
consistently shows less than
10% loss from wvolatilization
over ‘the intended storage
holding time (usually 14 days)
or a minimum of 48 hours for
the compounds of concern at a
given site.

A preservation technique in
which the sample is frozen and
stored at 0°C (32°F), or lower
upon receipt at the laboratory.
Blue ice is unacceptable.

A soil whose content of
carbonate is sufficient to
causge effervescence when
tested with hydrochloric acid,
(Referenge: Bates R. L. and
Jackgon J. A.. (1987).
Glosgaxy of Geology. (3rd ed.)
Alexandria: American
Geological Institute.)
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IITI. POLICY

Method 5035 is structured as a 2-tier approach for low and
high concentration sampling'. Preservation is recommended
for both low and high contaminant concentrations as stated
in the Method. Based upon program requirements,
preservation can be conducted in the field or subsampled in
an EnCore™ Sampler and the sample preserved in accordance
with sample handling.

A, BSample collection options for low reporting limits (<200
ug/kg) s

I. Methanol Preservation-

EPA has permitted the use of methanol preservation for
low level analysis if the target analyte(s) can be
quantitated below 200ug/kg. As a result, laboratories
must demonstrate their ability to detect below 200
pg/kg to the client and ADHS. Samples preserved in the
field with methanol using a 40 ml glass VOA vial with a
plastic screw cap and a Teflon septa must be analyzed
within 14 days from the time of sample collection.

ii. EnCore™ Sampler-

The sample can be collected using either a 5-gram or
25-gram. EnCore™ Sampler. The sample must be stored at
4°C (+2°C) and preserved or extracted within 48 hours
if not preserved. Approved preservatives include either
methanol or sodium bisulfate. Once preserved, the
sample must be analyzed within 14 days from the time
of sample collection. The EnCore™ Sampler 48-hour
preservation hold time as required in the method
applies only to the EnCore™ Sampler option and is based
on manufacturers’ studies. Freaezing the unpreserved
sample in the EnCore™ Sampling deyice can extend the

‘Refer to EPA Method 5035 (Attachment 1) and Regional Interim
Policy for Determination of Volatile Organic Compound (VOC)
Concentrations in Soil and Solid Matrices, June 23, 1999
(Attachment 2). :




heolding time up to seven days (e.g., 48 hours unfrozen
and 5 days frozen.)

Sodium Bisulfate Preservation-

Samples preserved in the field with godium bisulfate
must be analyzed 14 days from the time of sample
collection. Thig technique should be used if detection
limits in the range of 2 - 5 ug/kg are desired.
Calcareoug samples, however, may effervesce upon
contact with the sodium bisulfate preservative solution
(thereby liberating the wvolatile gases) and compromise
the integrity of the sample. In these instances, sodium
bigulfate preservative solution cannot be utilized to
at;ain'the lower reporting levels and one of three
alternative sample collection methods must be employed.

a) The sample can be collected in a VOA vial
containing 10 ml of reagent grade water, sealed with a
plastic screw cap containing a Teflon septa and stored
at 4°C (£2°C.) This sample must be analyzed within 48
hours from the time of sampling using a closed system
purge and trap.

b) The sample can be collected in a dry VOA vial,
sealed with a plastic screw cap containing a Teflon
septa and stored at 4°C (+2°C.) Once at the lab, water
must be introduced through the septa and analyzed by
closed purge and trap within 48 hours from the time of
sample collection. Freezing the unpreserved sample can
extend the holding time an additional S days for a
total of 7 days from the time of sample collection.

¢) The sample can be collected in an EnCore™ Sampler,
stored at 4°C (#2°C) and analyzed within 48 hours from

"the time of sample collection. Freezing the unpreserved

sample can extend the holding time up to seven days.
Bulk Sampling-

The rationale for the ceollection of bulk samples must
be clearly documented and approved by the appropriate

program in a work or sampling plan or other written

4
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communication with ADEQ. If samples are not preserved
in the field, the reasons for not preserving must be
clearly documented and approved by the relevant
program.

ADHS rules require laboratories to flag data generated
from samples that have not been preserved in the field
or have not been collected in recommended containers if
the reporting levels are below 200 ug/kg.

B.

ii.

iiid.

Sample collection options for high reporting
limits (>200ug/kg):

Methanol Preservation-

This technique may be used if the reporting limits
are above 200 pg/kg. Samples presexrved in the
field with methanol using a 40 ml glass VOA vial
with a plastic¢ screw cap and a Teflon septa must
be analyzed within 14 days from the time of sample
collection.

EnCore™ Sampler-

The sample can be collected using an EnCore™
Sampler. Methanol must be added within the 48-hour
period immediately following sample collection.
The EnCore™ Sampler 48-hour preservation hold time
as required in the method is applicable
specifically only to the EnCore™ subcoring device
and is based on the manufacturers’ studies. After

. collection the sample must be stored on ice at 4°C

(£2°C) until analyzed. Freezing the unpresexrved
sample in the EnCore™ Sampling device can extend
the holding time up to seven days (e.g., 48 hours
unfrozen and 5 days frozer.) Once the sample is
pregerved, it must be analyzed within 14 days from
the time of sample collection.

Bulk Sampling-

The rationale for collection of bulk samples must
be clearly documented and approved by the

5
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appropriate program in a work or sampling plan or
other written communication with ADEQ. If samples
are not preserved in the field or subsampled in
EnCore™ Samplers, the reasons for not preserving
must be clearly documented and approved by the
relevant program.

Significant volatile loss occurs when samples are
collected in glass jars and transported to a
la@oratory for analysis?. Therefore, glass jars
with Teflon™ -lined lids containing no
preservative ARE NOT ACCEPTABLE for the collection
of soil for VOC analysis, unless otherwise
specified in this policy (Program Specific
Requirements) or prior approval has been received
from the relevant program.

ITI. Program Specific Requirements®:

1. WQARF, Hazardous Waste Compliance, Solid Waste Programs

When utilizing the field preservation option of the
5035 method, samples must be preserved immediately
after collection with minimal handling to be considered
reliable compliance samples. Samples mayvbe collected
and held on ice at 4°C (:#2°C) for a maximum of 2 hours
before preserving or analyzing the sample. Thig option
of holding samples on ice for up to 2 hours is
accepted, but not encouraged, due to the known volatile
loss over time,.

*giegrist, R.L., and P.D. Jennsen, 1990. Evaluation of Sampling Method
Effects of Volatile Organic Compound Measurements in Contaminated Soil,
Environmental Science and Technology, Vol.24, pp. 1387-1392.

3por specific programs, a sample collected in a brass/steel sleeve ig
acceptable under the conditions noted in Section IV.' The brass or steel
sleeves must have each end covered with a sheet of Teflon, aluminum foil
(aluminum is optional, but preferred) and sealed with a plastic cap. The
plastic caps must be secured and the capped sleeve should be placed in a
plastic ziplock bag which is then taped to ensure the caps are secure. The
uge of tape to bind the cap to the end of the sleeve is discouraged. The
length of time a sample can be held in this.container is flnite and subject to
specific program requirements set forth in Section V.

6




Samples collected and preserved or analyzed after 2
hours will be considered bulk samples and not suitable
for compliance purposes. Data generated from samples
collec¢ted and transported to a laboratory in this
manner has limited compliance value and may not be
accepted by the above referenced programs.

Hazardous Waste Inspections and Emergency Response
Programs .

For planned field sampling events, samples must be
preserved immediately after collection, with minimal
handling, to be considered compliance samples. The
sample may be held on ice at 4°C (+2°C) for a maximum
of 2 hours before preserving or analyzing the sample.

For unanticipated sampling events, where significant
difficulties exist for preserving samples onsite, bulk
soil samples may be collected and stored at 4°C (x2°C)
but must be preserved within 72 hours with the approval
of the program.

UST Program

When site-specific sampling conditions prevent the use
of appropriate sample collection and presexvation
techniques as defined in Section I or Section II,
samples may be submitted in properly sealed brass
sleeve containers maintained at 4°C (x2°C) for
laboratory analysis of VOCs. The laboratory must
document sample holding time and flag the associated
analytical results if sample preservation or extraction
exceeds 48 hours, regardless of the reporting limit.
Reasons for lack of field preservation within the 48
hour period and submittal of bulk samples for
laboratory analysis must be clearly documented.

\\

Quality Control for unpreserved samples:

Unpreserved samples submitted to the laboratory should

have matrix spikes and surrogates added directly to an
aliquot of the sample before extraction. The laboratory
should be requested to provide a narrative describing

7
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Example 1

Example 2

Example 3

the procedures for sample spiking and flag all data in

which the matrix was not directly spiked prior to

extraction.

Example of Holding Time Calculations for Frozen
Samples:

Sample is placed in a vial without .chemical
pregervative in the field and stored at 4°C (+2°C).

The sample must be analyzed within 48 hours
of collection.

The sample is collected in a hermetically sealed
subcoring and storage device in the field, stored at
4°C (+2°C) and transferred into a vial without chemical
preservative in the laboratory.

The sample must be analyzed within 48 hours
of collection.

The sample is collected in a hermetically sealed sub-
coring and storage device, transported/stored at 4°C
(+x2°C), frozen at the laboratory 18 hours after
collection, thawed (at awbient temperature) after 4
days and transferred into a wvial without a chemical
preservative in the laboratory.

The sample must be analyzed within 30 hours
from the time the sample is defrosted to 4°C
(x2°C).

48 hours allowed before analysis - 18 hours
before freezing = 30 hours allowed from
thawing (at ambient temperature) to analysis.

Freezing can only extend the holding times for
unpreserved samples. Freezing is an alternative to
preserving samples in the field. Freezing can never
extend the holding times of samples beyond the
analytical methods required holding time. (Ex. Freezing
cannot extend the holding time from 14 days to 19

days) . . ‘
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VI. RESPONSIBILITY

All staff in the respective Waste Programs Division
programs are responsible for knowledge and
implementation of this policy. Supervisors are
responsible for ensuring that the information contained
in thig policy is congistently and equitably applied by
all staff. It is the responsibility of the sampler to
inform the laboratory receiving personnel which program
requirements are appropriate for the sample. ’

A:\S5035B.WPD April 19, 2000 9
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ATTXHENT 1

METHOD 5035
SED-SYSTEM P -A ND ON EOR
VOLATILE ORGANICS IN N TE SAM ;

1.0 SCOPE AND APPLICATION

1.1 This method describes a closed-system purge-and-lrap process for the analysis of
valatile organic compounds (VOCs) in solid matenials (e.g., sails, sediments, and solid waste). While
the methad-is designed for use on samples containing low levels of VOCs, pracedures are alsa
provided for collecting and preparing solid samples containing high concentrations of VOCs and for:
cily wastes. For these high concentration and oily materials, sampie collection and preparation are
perfarmed using the procedures described here, and sample introduciion is performed using the
aqueous purge-and-trap procedure in Methad 5030. These procedurss may be used In conjunction

with any appropriate determinative gas chromatographic procadure, including, but not imited 1o,

Methads 8015, 8021, and 8260, _
I 1.2 The low sail method utilizes a hermetically-sealed sample vial, the sesl of which is never

broken fram the time of sampling to the time of analysis. Sincethe sample Is never exposed to the -

atmosphere after sampling, the losses of VOCs during sample transport, handling, and analysis are
negligible. The applicsble concentration range of the low soil method Is dependent on the

determinative method, matrix, and compound. However, it will generally fall in the 0.5 to 200 Ha/kg

range.

1.3 Procadures are included for preparing high t_:uricentraiion samples for purging by Methed
5030. High concentration samples are those containing VOC levels of >200 pg/kg.

1.4 Procadures ara also included for addres;ing olly wastes that are soluble in 7 water-
miscible solvent, These samples are also purged using Methad 5030.. ‘

1.5 Method 5035 can be used for most volatile arganic campounds that have boiling points
below 200°C and that are insoluble ar slightly soluble in water. Volatile, water-soiuble compounds
can be included in this anaiytical technique. However, quantiiation limits (by GC or GC/MS) are

appraximately ten times higher because of poor purging efficency. -

1.6 Method 5038, in conjunction with Method 8015 (GC/FID), may be used for the analysis
of the aliphatic hydrocarbon fraction in the light ends of total petroleum hydrocarbens, e.g., gascline.
Far the aromatic fraction (BTEX), use Method 5035 and Method 8021 (GC/FID), A total
determinalive analysis of, gascline fractions may be obtained using Methad 8021 In seres with

Method 8015.

1.7 ' As with any preparaiive methad for volatiles, sampigs should be screened to avoid

contamination of the purge-and-trap system by samples that cantain very high concentrations of
purgeable material above the calibration range of the low conceniration methad. In addition,
because the sealed sample’ container cannot be opened to remove a sample aliquot without
compromising the integrity of the sample, muitiple sample aliquots shaould be collected ta allow for

scraening and reanalysis.

1.8 The closed-system purge—and-'-trap' _equipmant en_'nployed for low concentration samples
i3 not appropriate for soil samples preserved in the field with methanal. Such samples should be

analyzed using Method 5030 (see the note in Sec. 8.2.2). :

5035-1 . - Revision 0
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1.9 This methoc . restricted lo usa by or under the SUPE _ on of trained analysts. Each
analyst must demonstrate the ability to generate acceptable results with this methad,

< 2.0 SUMMARY OF METHOO

2.1 Low concentrstion soil methad - generally applicable 1o 2nd soils and other solid samples
with VOC cancantrstions in the range of 0.5 t0.200 pakg: .

Valstile arganic compounds (VOCs) are determined by callecling 2n approximately 5-g sample,
weighed in the field st the time of collection, and placing it in a pre-weighed vial with a septum-
sealed screw-cap (ses Sec. 4) thal already conldins & stiming bar and a sodium bisultate
presarvative solution, The vial is sealed and shipped ta a [aboratory or appropriate snalysis site,

"The entire vial is then piaced, unopened, into the insirument cargusel. Immediatély before analysis,

. arganic-frae resgent walter, surrogates, and intemal siandards (if applicable) are automatically added
without opening the sample vial. The vial containing the s‘:«:mple is heated 1o 40°C and the valatiles
purged into an appropriate trap using an inert gas combined with agitation of the sample, Purged
componénts travel via 2 transfer line to a trap. When purging is complete, the trap is heated: and
backflushed with helium to desorb the trapped sample companents into a gas chromzlagraph for
analysis by an appropriate determinative method,

2.2 High concentration soil method - generally applicable to soils and 'oihgr solid samples *

with VOC concentrations greater than 200 pg/kg.

The sample introduction technique in Sec. 2.1'is not applicable to all samiples, particularly - ’

thase contzining high concentrations (generally greater than 200 pg/kg) of VOCs which may overioad
either the volatile trapping material or exceed the working range of the determinative instrument
system (e.g., GCIMS, GC/IFID, GT/EC, etc.). In suchinstances, this method describes two sample

collection aptions and the corresponding sample purging procsdures.

" 2.2.1 The first option is to collect a buk sample in a vial or other suitable cantainer
without the use of the preservaiive solution described in Sec. 2.1. A portion of that sample is
removed from the container in the laboratory and is dispersad in a water-miscible solvent to
dissoive the volstile organic constituents. An afiquot of the solution is added to 5 mL of
reagent water in a purge tube. Surragates and internal standards (if applicable) are added to
the solution, then purged using Method 5030, and analyzed by an appropriste determinative

methad. Because the procedure involves opening the vial and removing a portien of the soil,

some volatile constituents may be lost during handling.
2.2.2 . The second option is lo callect an approximately 5-g sample in a pre-weighed vial

with @ septum-saaled screw-cap (see Sec 4) that contains § mi of a watermiscible organic

solvent (e.g., methanal). At the time of analysis, surrogates are added to the vial, then an

aliquot of the solvent is removed fromthe vial, purged using Method 5030 and analyzed by an -

appropriate determinative method.

o . \' 74 . ‘. s
2.3 High concentration oily waste method - generally appﬁmb_ie to oily samples with VOC
concentrations greater than 200 pg/kg that can be diluted in a water-miscible solvent.

Samples that are comprised of ails or samples that contzin §igniﬂcant amounts of oil presant
additional analytical challenges. This pracadure is generally appropriate for such samples when they
are soluble,in a water-miscible solvent. o

5035-2 Revisian 0
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1

2.3.1 After demonstrating that a test afiquot of the sample is scluble in methanal ar
polyethylene giycol (PEG), a separate aliquat of the sample is spiked with surrogates and -
diluted in the appropriate solverit. An aliquot af the solution is added to 5 mL of reagent water
in a purge tube, taking care to ensure that a floating layer of il is not present in the purge tube.

Intemal standards (if applicable) are added to the solution which is then purged using Method

5030 and analyzed by an appropriate determinative method. -

232 Samgles that cantsin oity materials that are not seluble in watet-miscible salvents
must he prepared according to Method 3585,

3.0 INTERFERENCES

3.1 - Impuritles in the purge gas and from argaric compaunds out-gassing frorn the plumbing
ahead of the trap account for the majority of contarnination problems, The analylical system must
be demonstrated to be free from contamination under the candilions of the analysis by running
method blanks, The use of non-polytetrafiuoroetiylene (non-PTFE) plastic coating, non-PTFE thraad
sealants, or flow controllers with rubber components in the purging device must be avoided, since
such materials out-gas arganic compaunds which will be concentrated in the trap during the purge
aperation. These compounds will result in interfarences or falsa positives in the determinative step.

3.2 Safnples can be éaﬂtaminated by diffusian of volatile organics (particularly methylane
chioride and fluaracarbons) through the septum seal of the samplg vial during shipment and storage.
A trip blank prepared from organic-free reagent water and carried through sampling and handling

protocols serves as a check on such contamination.

3.3. Contamination by camyover can occur whenever high-concentration and low-
concentration samples are analyzed in sequence. Where practical, samples with unusually high
concentrations of analytes should be followed by an analysis of organic-fres reagent water to check
for cross-contamination. If the target compounds present in an unusually concentrated sample are
also found to be prasent in the subsequent samples, the analyst must demanstrate that the
compaunds are not due to carryaver. Canversely, if those target compounds are not prasent in the
subsequent sample, then the analysis of crganic-free reagent water is not necassary.

3.4 The labaratary where valatile analysis is performed should be completely free of salvents.
Special precautions must be taken to determine methylene chioride. The analytical and sample
storage area should be isclated from all atmaspheric sources of methylene chioride, otherwise
random backgraund levels will result. Sinca methylene chloride will permeate through PTFE tubing,
all GC camier gas fines and purge gas plumbing should be constructed of stainless steel or copper .
tubing: " Laboratory workers' clothing previously expased to methylene chloride fumes during
common liquidfiquid extraction. procedures can contribute to sample contamination. The presence
of other organic saivents in the laboratory where volatile organics are analyzed will also lezd to

random background levels and the same precautions must be taken.

\'n

4.0 APPARATUS AND MATERIALS

4.1 Samp.le Containers

The specific sample containers required will depend on the purge-and-rap system fo be
" emplayed (see Sec, 4.2). Saveral systems are commercially available, Some systems employ
40-mL clear vials with a spedai frit and equipped with two PTFE-faced silicone septa. Other

5035-3 _ Revision 0
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systems permit the use - .y good quality glass vial thatjs large  -ugh to conlzin st jeast 5 gof
soil ar salid materjzl and at least 10 mL of water and that can be sezwd with & Screw-cap conlaining
a8 PTFE-faced sificone septum, Cansult the purge-and-trap System manufacturer's instructions
regarding the suitable specific vials, sapta, caps, and mechanical agitation devices,

+ 42 Pufge-and-'l*raﬁ System

The purge-and-trap system cansists of a unit that automatically adds water, surrogates, and
intemz| standards (i applicable) to a vial containing the samptle, purges the VOCs using an inert gas

stream while agitating the contents of the visl, and also traps the releasad VOCs for subsaquent .

desorptian into the gas chromatograph. Such systems are commercizlly avsilzble from saveral
sourcas and shall mes! the following specifications.

421 The purging device should be capabie of aceapting @ vial sufﬁcienﬂy large to

cantain a 5-g soil sample plus a magnetic stiring bar and 10 mL of water. The devica must
be capable of heating a sofl vial to 40°C 2nd holding it at that temperature while the inert purge
gas is allowed to pass through the sample. The device should also be capable of introducing
at faast § mL of organic-free reagent water inla the sample vial while trapping the displaced
headspace vapors. It must also be capable of agitating the sesled sample during purging,
(e.g., using a magnetic stirring bar added to the vial prior to sample callection, sonication, or
- other means). The analytes being purged must be quantitatively transferred {0 an absorber
trap. The trap must be capable of iransfeming the absorbed VOCs to the gas chromatograph

(see 4.2.2), '

NOTE: The equipment used to develop this method was a Dynatech PTA-30 W/S
. Autoszmpler, This device was subsequently sold to Varian, and is now availabie
“as the Archon Furge and Trap Aulosampler. See the Disclaimer at the froni of

* this manual for guidance on the use of altemative equipment. -

. 4.2.2 A variety of traps and trapping materizls may be emplayed with this methad. The
chaice of trapping material may depend on the analytes of interast Whichever trap is
emplaysd, it must demonsirate suicient adsorption and desorption characieristics to meet the
quantitation limits of all the target analytes for a given project and the QC requirsments in
‘Method 8000 and the deidminative methad. The most difficult anaiytes are generally the
gasas, especially dichlorodifiucromethane. The trap must be czpable of desorbing the late

eluting target analytes. '

NOTE: Check the respenses of the brominated compounds when using altemative
- charcoal traps (especially Vocarh 4000), as some degradation has been notad

when higher desorption temperaturés (aspecially above 240 - 250°C) are”

employed. 2-Chloroethyl vinyl sther is degmde_d on Voearb 4000 but performs
adequately when Vacarb 3000 is used. The primary criterion, as stated above,
is that all target analyles mest the sensrh_vrly requirements for a given project.

4221 The trap used to develop this methed was 25 cm lang, with an Inside
dizrneter of 0.105 inches, and was packed with Carbopack/Carbosieve (Supelcs, Inc.).

. 42.22 The standard trap used in other EE’A purge-and-trap methaods is also
acceptable. That trap Is 25 cm long and has an inside diameter of at least 0.105.in.
Starting from the inlet, the trap contains the equal amounts of the adsarbents listed
below. It is recommended that 1.0 ¢m of methyl silicone-coated packing (35/60 mesh,

Davison, grade 15 ar equivalent) be inserled at the inlet o extend the fite of the trap. If

Decemuoer 1956
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the analysis of dichlorodifluoromethane or other flucrocarbons of similar volatility is not
required, then the charcaal can be efiminated and the polymer increased to fill 2/3 of the
trap. If anly compounds boiling above 35°C are to be analyzed, bath the silica gel and
charcoal can be eliminated and the polymer increased to fiil the entire trap.

42221  26-Diphenylene oxide polymer - B0/80 mesh,
chromatographic grade (Tenax GC or equivalent).

; 42222  Methyl sflicone packing - OV-1 (3%) on Chromosarb-WV,
60/80 mesh or equivalent. ‘ . . ‘

. 42223 Coconut charcoal - Prepare from Bamebey Cheney,
CA-580-26, or equivzient, by crushing through 26 mesh screen,

4.2.2.3 Trapping materials other than those listed abave also may be emplayed,
provided that they meet the specifications in Sec. 4.2.3, balow.

423 The desorber for the trap must be capable of rapidly heating the trap to the
temperalure recommended by the trap material manufacturer, prior to the beginning of the flaw
of desarption gas. Several commercial desorbers (purge-and-trap units) are availabile.

" 43 Syringe and Syringe Valves

4.3.1 25-mL giass hypadermic syringes with Luer-Lok (ar equivalent) tip (other sizes
are acceptable depending on sample volume used).

4.32 2-way syringe valves with Luer ends.

433 25-pl micro syringe with a 2 inch x 0.008 inch ID, 22° hevel needle (Hamitton
#702N or equivalent). )

4.3.4 Micro syringes.- 10-, 100-pl.
4.3.5 Syringes - 0.5~ 1.0, and 3-mL, gas-tight with shut-off vaive.
4.4 Miscellaneous

441 Glass vials
4.4.1.1° 60-mL, septum-sealed, to collect samples for screening, dry weight

determination.

to use to ensure that the vial has a flat, uniform sealing surface.
4.4.2 Top-loading balance - gapshle of accurately weighing to 0.01 g.

443 Glass scintillation vials - 20-ml, with screw-caps and PTFE liners, or glass cultura
tubes with screw-caps and PTFE liners, for dilution of aily waste samples.

4.4.4 . Volumetric flasks - Class A, 10-mL and 100-mL, with ground-giass stoppers.

5635 -5 . - K Ravision 0
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4.4.5 2—mL gtass vials, for GC autosampler Used for w.;; waste samples extracted with
methanol or PEG,

4.4.8 Spalula, stainless stesl - namow encugh fo fitinta a sample vial.

4.4.7 ljisposable Pasieur pipettes.

4,48 Magﬁenc stirring bars - PTFE- or glass-caated, of the appropriate size la fit the
sample viais. Consult marufaciurer's recommendation for spesific silming bars, Slining bars
may be reusad, pmvrded that they are thoraughly cleaned between uses. Consult the
manufacturars of the purging device and the stining bars for suggested clezning procadures,
4.5 Field Sampling Equipment

451 Purge-and-Trap Soil Sampler - Madel 3780PT (Assodiated Design and
‘Manufacturing Company, 814 North Henry Street, Alexandria, VA 22314), or equwalent

4.5.2 EnCare™ sampler - (En Chem, Inc,, 1795 Industrial Drive, Grean Bay, W1 54302),
or equivalent. .

453  Alternatively, dispasable plastic syringes with a barrel smaller than {He neck of
- the sail vial may be used to collect the sample. The syringe end of the barel is cut off pnnr
to sampling. One syringe is needed for each ssmple aliquat to be collected, . N

4.54 Portable balance - For field use, capable of weighing to 0.01 g.

4.5.5 &.lmc.a weights - Balances employed in the field. should be checked against an
apprapriaté reference weight 2t least once daily, prior to weighing zny samples, ar as
described in the sampling plan. The specific weights used will depend on the total weight of
the samgie container, sample, stiming bar, reagent water added, cap, and sapium.

5.0 REAGENTS

5.1 Organic-free resgent water - All references o water in this methad refer to arganic-free
reagent water, as defined in Chapter One.

52 Methanol, CH,OH - purge-and-trap quality or equivalent. Store aw'ay from other solvents.

5.2 Poiyethylene glycol (PEG), H{GCH,CHz),,QH free of :nterrerences at the detection limit
of the target analytas )

5.4 Low concentration sample preservaﬁve .
5.4.1 Sodiurn bisulfate, NaHSO, - ACS reagent ghade or Equiwen{_

542 The preservative should be added to the vial prior to shipment to the field, and
" must be prasent in the vial prior to adding the sampie. _

5.5 Ses the determinative method and Method SC00 for guidance on ntemal standards and
surrogates ta be employed in this procadure.
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0154,000 ADDRESSING SPIKE AND SURROGATE RECOVERY AS THEY RELATE TO
) MATRIX EFFECTS IN WATER, AIR, SLUDGE AND SOIL MATRICES

POLICY
Level One Arizona Department of Envirommental Quality
Originator: Kenyon C. Carlson, Manager

Quality Assurance/Quality Control (QA/QC) Unit

Contact for
Information: Kenyon C. Carlson, Manager ..
Quality Assurance/Quality Control (QA/QC) Unit

Igsue Date: October 23, 1998

PURPOSE

The Arizona Department of Health Services (ADHS) has not
established a comprehensive policy on the issue of matrix spike or
surrogate recoveries because they do not have the authority to
establish criteria by which ADEQ will either accept or reject data.

This policy will assure that all data submitted to ADEQ meets
regulatory requirements and are legally defensible by establishing
alternative criteria for when the established method recovery
deceptance criteria for matrix spikes  and/or surrogates are
exceeded.

ADEQ is concerned with the assumption that if spike and/or
surrogate recoveries exceed method acceptance criteria and that if
those results can be duplicated without re-extracting the sample,
the failure of that quality control criteria is a result of matrix
effects. Duplication of out-of-range results can be the result of
influences other than matrix effects and could be indicative of the
method or instrument being out-of-control.

The ADEQ QA/QC Unit believes a more accurate and reliable
assessment of possible matrix effects can be established using
either a (1) dilution technique, (2) the method of standard
additions, or (3) analyzing a laboratory fortified blank (LFB) or
a laboratory control sample (LCS). Because ADEQ is a regulatory
agency, compliance results must be able to meet all legal
constraints and uphold all analytical method requirements.

AUTHORITY

A.A.C. R18-4-106 and R9-14-608.

DEFINITIONS

Data: For the purposes of this policy, data is defined as “raw

data' (examples include but are not limited to calibration curves,
chromatograms, spectras, sample preparation and injection logs

94




etc.) and does not include laboratory reports. (Contact the QA
unit for further informatiom.)

Laboratory Fortified Blank (LFB): (aka blank spike)an aliquot of
organic free reagent water to which known guantities of the method
analytes are added in the laboratory. The LFB is analyzed exactly
like a sample, 'and its purpose is to determine whether the
methodology (analytical process) is in control, and whether the
laboratory is capable of making accurate and precise measurements
at the required method detection limit.

Laboratory Fortified Blank Duplicate (LFBD): (aka blank spike
duplicate) A duplicate sample of the aliquot of reagent water to
which known quantities of the method analytes are added in the
laboratory The LFBD is analyzed exactly like a sample, and its
purpose is to determine whether the methodology (analytical
process) is in control, and whether the laboratory ia capable of
making accurate and precise measurements at the requlred method
detection limit.

- Laboratory Control Sample (LCS): A sample of clean dirt or sand to
which known quantities of the method analytes are added in' the
laboratory. The LCS is extracted and analyzed exactly like a
sample, and its purpose is to determine whether the methodology
(sample preparation and analytical procegs) is in control, and
whether the laboratory is capable of making accurate and pre01se
meagurements at the required method detection limit.

Laboratory Control Sample Duplicate (LCSD): A duplicate sample of
clean dirt or sand to which known quantities of the method analytes
are added in the laboratory. The LCSD is extracted and analyzed
exactly like a sample, and its purpose is to determine whether the
methodology (sample preparation and analytical process) is in
control, and whether the laboratory is capable of making accurate
and precise measurements at the required method detection limit.

Laboratory Fortified Sample Matrix (LFM): (aka matrix spike) An
aliquot of an environmental sample to which known quantities of the
method analytes are added in the laboratory. The LFM is analyzed
exactly like a sample, and its purpose is to determine whether the
sample matrix contributes bias to the analytical results and
therefore determines to what degree the method is successful in
analyzing the target analytes. The background concentrationsg of
the analytes in the sample matrix must be determined in a separate
aliquot and the measured values in the LFM corrected for background
concentrations.

Laboratory Fortified Sample Matrix Duplicate (LFMD): (aka matrix
spike duplicate)' A duplicate sample of the aliquot of an
environmental sample to which known quantities of the method
analytes are added in the laboratory. The LFMD.is analyzed exactly
like a sample, and its purpose is to determine whether the sample
matrix contributes bias to the analytical results and therefore
determines to what degree the method is successful in analyzing the
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target analytes. The background concentrations of the analytes in
the sample matrix must be determined in a separate.aliquot and the
meagured values in the LFMD corrected for  background
concentrations.

Matrix: The predominant material, component or substrate which
contains the analyte of interest. Matrix 1s not necessarily
synonymous with phase {liquid or solid).

Matrix Interference: Also referred to as matrix effects. Matrix
spike interference are those chemical and/or physical interferences
that impede the analytical instrumentation in detecting the true
value concentration of a target analyte within a sample. One
possible source of matrix interferences may be caused by
contaminants that are co-extracted from the sample and result in a
positive or negative bias. The extent of matrix interferences will
vary considerably from source to source, depending upon the nature
and diversity of the sample matrix.

Method of Standard Additions: A technique used most commonly in
metals analysis by atomic absorption; however, it can be applied in
many areas. of the laboratory. It serves to correct for matrix
effects in the sample. Aliquots of a sample are gpiked with at
least three different concentrations of a standard.

Surrogate: A pure analyte, which ig extremely unlikely to be found
in any sample, and which is added to a sample aliguot in known
amounts before extraction and is measured with the same procedures
uged to measure other sample components. A surrogate behaves
gimilarly to the target analyte and its use is most often used with
organic analytical procedures. The purpose of a surrogate analyte
is to monitor method performance with each sample.

POLICY

ADEQ will not accept test resultsg for regulatory purposes when the
LFM and/or surrogate recovery exceed the acceptance criteria unless
the 1laboratory has demonstrated that the sample itself is
responsible for the QC results exceeding the methods acceptance
criteria. : :

RESPONSIBILITY

The ADEQ Program staff will be responsible for reviewing the final
report or the gquality control summary sheets which accompany the
final results of the laboratory analysis to verify that matrix
spikes and/or sgurrogate recoveries were within the acceptance
criteria. If the program staff are uncertain as to how to evaluate
the final report, or if required information is missing, it shall
be the responsibility of the program staff to forward the
information to the ADEQ QA/QC Unit for review and recommendations.

The ADEQ QA/QC Unit will review data referred by program staff to
engure that the procedures outlined in Attachment A of thie policy
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were followed by the laboratory and to report their findings to the
appropriate ADEQ program staff.

APPLICABILITY

This policy is applicable to all types of water, air, sludge, and
soil matrices regardless of the method of analysis.

PROCEDURES

The ADEQ program staff shall review the final report or the quality
control (QC) sunmary sheet which accompanies the final report. ADEQ
program staff shall assess the results of the LFM and LFMB on the
QC Summary sheet to determine if the recoveries are within the
acceptance range. If the LFM or LFMB results exceed the
established recovery criteria, ADEQ program staff will assess the
recovery criteria for those out of range analytes in either the
. LFB/LFBD or LCS/LCSD. If the required information is not included
with the final report or program staff are uncertain as how to
evaluate the final report, they shall notify the QA/QC Unit so the
QA/QC staff can perform a more thorough evaluation of the results.

'The ADEQ QA/QC staff, -if necessary, shall recquest a laboratory data
package to review the raw data, determine the wvalidity of the
results and compliance with the ADEQ data reporting policy. The
QA/QC Unit shall also submit in writing, to the program staff, the
data validation findings and the ADEQ QA/QC Unit's recommendations.

ATTACHMENT
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ATTACHMENT A

LABORATORY PROCEDURES

The ADEQ policy for addressing spike and surrogate recovery as they
relate to matrix effects in water, air, sludge and soil matrices
suggests three different techniques (analysis of an LFB/LFBD or
LCS/LCSD pair, dilution procedure, or the standard additions
technique) which may adequately explain the out-of-range QC results
of samples. These three techniques do not represent an all
inclusive list for demonstrating matrix effects within a sample and
laboratories may have alternate and valid techniques to demonstrate
matrix interference. These alternate. techniques should be
discussed with and approved by the ADEQ QA Unit prior to analysis
to avoid the rejection of data. . :

ADEQ alsc requires the analyses of either an LFB/LFBD, LCS/LCSD or
LFM/LFMD pair to satisfy the precision requirements for drinking
water methods. More useful information can be obtained regarding
precision when comparing samples containing target analytes. Very
little useful precision information is obtained when comparing the
instrument precision using two samples that are non detect,
Whenever included in the analytical batch, the laboratory must
report the results of the LFB/LFBD or LCS/LCSD in addition to the
LFM/LFMD to ADEQ and shall include the numerical valueg established
by the laboratory for the QC acceptance criteria whenever the
method has not provided any. :

While the method would require a re-extraction of that sample, to
confirm matrix interference, if the LFM and/or the LFMB fall
outside the method's acceptance criteria, ADEQ will accept the
results of the LFB/LFBD or LCS/LCSD which demonstrate that the
analytical process is in control. The LFB/LFBD and LCS/LCSD
provide an interference free matrix such that if the surrogates
and/or matrix spike analytes are within the method's acceptance
criteria, then there ig compelling data that an instrument is
operating properly, the extraction procedure provided no bias, and
the method is in control. The LFB/LFBD must be analyzed with the
same batch as the LFM/LFMD for ADEQ to accept the LFB/LFBD results.
The LCS/LCSD samples must be extracted and analyzed with the same
batch as the LFM/LFMD samples for ADEQ to accept the results of the
LCS/LCSD samples. The laboratory shall include the numerical
values established by the laboratory for the QC acceptance criteria
whenever the method has not provided any.

Another option is the dilution technigque. The dilution technique
is particularly well suited for demonstrating matrix effects in the
LFM samples for analyses that don't require extraction procedures.
Laboratories performing analytical work for ADEQ that suspect
matrix interference in LFM samples may dilute that sample such that
all suspected matrix effects are diluted out as well prior to
spiking. Once the matrix effects have been diluted out, recovery
of the matrix spikes and surrogates should fall within the
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acceptable recovery criteria established by the method, or the lab

if none are given in the method. The dilution of samples suspected

of having matrix interference such that interference is no longer
a factor strongly suggests that there may have been matrix effects
in the sample and the recovery of the spiked analytes within the
acceptance range demonstrates the instrumentation and method are in
control. ADEQ will accept use of the dilution technique to
demonstrate matrix effects in LFM and LFMD samples because not
every sample is matrix spiked and it cannot be assumed that the
matrix effects observed in one sample are representatlve of the
entire sample batch.

Because the dilution technique raises the reporting level of an
analyte, it may not be a suitable technique to demonstrate matrix
interference . if the resulting reporting level exceeds the
regulatory (trigger) or action level. The method of standard
additions would be a preferred technique to help correct for
positive or negative bias in the samples because thisg technique is
unlikely to raise the reporting level of regulated contaminants
that may be present in the sample. The method of standard
additions usually employs aliquots of a digested or extracted
sample which are spiked with at least three different
concentrations of a standard. The standard additions are chosen to
bracket the unknown sample concentration and the response of the
instrument must be linear. :

Those samples whose matrix spikes or surrogate recoveries continue
to fall outside the acceptance criteria after any of the above
three techniques, or an alternate method pre-approved by the ADEQ
OA Unit have been employed, shall be reviewed by ADEQ on a case-by-
case basis. Any results reported which are affected by matrix
interference shall be flagged as an estimated guantitation.
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

Refer to the introductory materizl in this chapter, Organic Analytes, Sec. 4.1, for general
sample callection infarmatian. The low concentration portion of this method employs sample vials
that are filled and weighed in the field and never opened during the analytical process. As a result,
sampling personnel should be equipped with 3 portable balance capabie of weighing tg 0.01 g.

' 6.1 Preparation of sample vials

- The specific preparation pracedures for sample vials depend on the expected concentration
range of the sample, with separata preparation pracedures for low concentration soil samples and
high concentration soil and solid waste samples, Sample vials should be prepared in a fixed
laboratary or other cantrolled environment, seaied, and shipped to the field location. Gloves should

be wom during the preparation steps.

- 611 Low concentration soil samples .

The following steps apply ta the preparation of vials used in the collection of low
concentration soil samples to be analyzed by the closed-system purge-and-trap
equipment described in Method 5035.

6.1.1.1 Add a clean magnetic stining bar to each clean vial. If the purge-and-
trap davice (Sec. 4.2) employs a means of stiring the. sample other than a magnetic
stirrer (e.g., sonication or other mechanical means), then the stir bar is omitted. :

' 6.1.1.2 Add preservative to each vial. The preservative is added to each vial
prior to shipping the vial to the field. Add approximately 1 g of sadium bisulfate to each
vial, ' If samples markedly smaller or larger than § g are to be collected, adjust the
amount of preservative added to comrespond to approximately 0.2 g of preservative for

“ each 1 g of sample. Erough sodium bisulfate should be present to ensure a sample pH
of <2, 4

6.1.1.3 Add 5 mL of organic-fres reagent water to each vial. The water and the

" preservative will form an acid solution that will reduce or eliminate the majority of the

biclogical activity in the sample, thereby preventing biodegradation of the voiatile target
analytes.

6.1.1.4 Seal the vial with the screw-cap and septum seal. if the double-ended,
fritted, vials are used, seal both ends as recommended by the manufacturer.

6.1.1.5 Affixa label to each vial. This eliminates the need to label the vials in
the field and assures thal the tare weight of the vial includes the lzbel. (The weight of
any markings added to the label in the field is negligible). :

6.1.1.6 Weigh the prepared vial t0 the nearest 0.01 g, record the tare weight,
and write it on the label. . .

6.1.1.7 Because volatile arganics will partifion into the headspacé aof the vial
from the aqueous solution and will be lost when the vial is apened, surrogates, matrix

spikes; and Intemnal standards (if applicable) sheuld anly be added to the vials after the
sample has been added fo the vial. These standards should be introduced back in the

5035-7 Revision 0
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" NOTE:

labaratory,” _..ner manually by puncturing the .'Sﬂ‘f-‘“-;.' .with a smallgauge needle or
automatically by the sample introduction system, just prior to analysis. ' :

6.1.2 High concentrztion soil samples collected withaut a presarvative

\When high cancentration samples are collected without 2 presarvative,  variety
of sample containers may be employed, including 60-mL glass vizls with septum szls

(sae Sac. 4.4),
6.1.3 High conceniration soil samples cailected and presarved in the field
The following steps apply to the preparation of vials usad in the callection of high

entration soil samples to be preserved in‘ the field with methanal and analyzed by the
ous purge-and-irap equipment described in Method 5030. ' : :

6.1.3.1 Add 10 mL of methanol to each vial.
6.1.3.2 Seal the vial with the screw-cap and éeptum saal,

6.1.3.3 Afiix 2 label to each vial. This eliminates the nesd lo label the'vials in
the fieid and assures thal the tare weight of the vialincludes the Isbel. (The weight of
any markings added to the label in the field is negligible).

6.1.3.4 Weigh the prepared vial tolthe nearest 0.01 g, record the tare weight,
and write it on the label. ’ . .

Vials containing methanol should be weighed a sacond fime on the day that
they are to be usad. Visls found to have lost methanal (reduction in weight
of >0.01 g) should not be used for sample callection.

6.1.3.5 Surgates, internal standards and matrix spikes (i éﬁpliczble) should

be added to the sarnple after i is retumed to the laboratory and prior to analysis.

6.1.4 Qily waste samples _
When oily waste samples are kngwn {o be saiuble in methanal or PEG, sample vials may

be prepared as described in Sec. 6.1.3, using the appropriate solvent. However, when the
solubility of the waste is unknown, the sample should be coflected without the use of a

preservative, in a vial such as that described in Sec. €.1.2.

6.2

Sam_ple culleciicn . .
Collect the sample according to the procedures outlined in the sampling plan. As with

any sampling procedure for volatiles, care must be taken to minimize the disturbance of the
sample in order to minimize the loss of the volatile components. Several techniques may be
used to transfer a sample 1o the relatively narrow opening of the low concentration sail vial.
These include devicas such as the EnCore™ sampler, the Purge-and-Trap Sail Sampler ™,
and a cut plastic syringe.- Always wear gloves whenever handling the tared sample vials.

§035-8 C : Revision G
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6.2.1 Low concentration sail samples

6.2.1.1 Using an appropriate sample collection device, collect approximately 5
g of sarmple as soon as possible after the surface of the soil or other salid material has
been exposed to the almaosphere; generally within a few minutes at most. Carefully wipe
the exterior of the sample collection device with a clean cloth or towel,

6.2.1.2 Using the sample collection device, add about 5 g2 - 3 cm) of sail to
the sample vial containing the preservative solution. Quickly brush any sail off the vial
threads and immediately seal the vial with the septum and screw-cap. Store samples
on ice at 4°C, : ‘ |

NOTE: Soil samples that contsin carbenate minerals (either from natural sources or
applied as an amendment) may effervesce upon contact with the acidic
preservative solution in the low concentration sample vial. If the amount of
gas generated is very small (l.e., several ml), any loss of volatiles as a result
of such effervescance may be minimal if the vial is sealed quickly. However,
if larger amounts of gas are generated, not anly may the sample lose a

~ significant amount of analyle, but the gas pressure may shatter the vial if the
sample vial Is sealed. Therefore, when samples are known or suspecied to
contain high levels of carbonates, a test sample should be collected, added
ta a vial, and checked for effervescance. If a rapid or vigorous reaction
accurs, discard the' sample and collect low concentration samples in vials
that do not cantain the preservative solution. .

6.2.1.3 When practicsl, use a portable balance to weigh the saaled vial
containing the sample to ensure that 5.0 * 0.5 g of sample were added. The balance
should be calibrated in the field using an appropriate weight for the sample containers
employed (Sec. 4.5.5). Record the weight of the sealed vial cantaining the sample to the

nearest 0.01 g. .o

6.2.1.4 Altematively, collect saveral trial samples with plastic syringes. Weigh
each trial sarnpie and note the length of the soil calumn in the syringe. Use these data
to determine the length of soil in the syringe that corresponds to 5,0 £ 0.5 g. Discard

each trial sample. .

6.2.1.5 Aswith the collection of aqueous samples for volatiles, collect gt least
two replicate samples. This will allow the laberatory an additional sample for reanalysis.
The secand sample should be taken from the same soil stratumn or the same section of
" the solid waste.being sampled, and within close proximity to the location from which the
original sarnple was collected. ‘

6.2.1.6 ' In addition, since the soil vial cannot be opened withaut compromising
the integrity of the sample, at least one additional aliquot of sample must be collectad for
scraening, dry weight determination, and high concentration™analysis (if necessary). This
third aliquot may be collected in a 80-mL glass vial or a third 40-mL soil sample vial.
However, this third vial must not contain the sample preservative solution, as an afiquot
will be used to determine dry weight. If high concentration samples are collected in vials
containing methanal, then two additional aliquots should be collected, ane for high
‘coneentration analysis collected in a vial containing methanol, and another. for the dry
weight determination in a vial without either methanol or the low concantration aqueous

presarvative solution. ‘
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6.2.% _ If samples are known or expected lo ¢t n target anzlytes over 3 wide
range of cancentrations, thereby requiring the analyses’ of multiple sample aliquats, it
may be advisable and practical to take an addiional sample afiquot in a low
cancentration sail vial contzining the preservative, but callecting anly 1-2 g instead of the
5 g collected in Sec. 6,2.1.1. This aliquol may be usad for thase analytes that excesd

the Instrument calibration range in the 5-g anaiysis. -

6.2.1.8 The EnCore™ sampler has not been thoroughly evaluated by £PA as
a sample storage devica. While preliminary results indicate that storage in the EnCare™
devics may he appropriate for up to 48 hours, samples collected in this device should be
transferred to the soil sample vials as soon as possible, or analyzed within 48 haurs,

6.2.1.9 The collection of low concentration soil samples in vials that cantain
methanol is not appropriate for samples analyzed with the closed-system purge-and-trap
equipment described in this method (see Sec. 6.2.2), . .

6.2.2 High concentration soil samples presarvedin the field

The collection of soil saraples in vials lyat contzin methanal has been suggesied by
same as a combined preservation and extraction procgdure. However, this procedure is not
appropriate for use with the low concantration soill procedure described in this method.

NQTE: The usa of methanal preservation has not been formally evaluated by ERA and
analysts must be aware of two potential problems. First, the use of methanol as
2 praservative and extraction scivent introduces a significant dilution factor that
will raise the method quantitation fimit beyond the operating range of the low
concentration direct purge-and-trap procedure (0.5-200 pg/kg). The exact

" dilution facter will depend an the masses of solvent and sample, but generally
exceads 1000, and may make it difficult to demonstrate compliance with
regulatory limits or action levels for some analytes. Beéczuse the analytes of
interest are voiztiie, the methanal extract cannat be concentrated to overcome
the diiution problem. Thus, for sampies of unknown cornposition, it may still be
necassary o collect an aliquot for analysfs by this closad-system procedure and
another aliquot preserved in methanol and analyzed by other procedures, The
second problem is that the additien of methanal to the sample is likely to cguse
the sample to fail the ignitability characterdstic, thereby making the unusad
sample volume a hazardous waste. ) L "

- 6.2.2:1 When samples are known to contain volatiles at cencentrations high
enough that the dilution factor will not preclude obtairing results within the czlibration
range of the appropriate determinative method, @ sample may be collecied and
immediately pizced in a sample vial containing purge-and-trap grade methanol.

6.2.22 Using an appropriate sample collection device, collect approximately 5
g of sample as soon as passible after the surface of {he soil or other solid material has

" been exposed to the atmosphere: generally within a few.minutes at most.  Carefully wipe
the exterior of the sample collection devica with a clean cloth or towel,

. . 6.2.2.3 Using the sample cullediur_l deviés. add about 5 g (2-3 cm) of sail to
the vial containing 10 mL of methanol. Quickly brush any soil off the vial threads and
immediztely seal the vial with the septum and screw-cap. Store samples on ice at 4°C.
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6.2.2.4 When practical, use a portable balance to weigh the sealed via
containing the sample to ensure that 5.0 + 0.5 g of sample were added. The balance
shauld be calibrated in the fiéld using an appropriate weight for the sample containers
emplayed (Sec. 4.5.5). Recard the weight of the sealed vial containing the sample to the

nearest 0.01 ¢.

6.2.2.5 Altematively, callect several trial samples with plastic syringes. Weigh
each trial sample and note the length of the soil column in the syringe. Use these data
to determine the length of sail in the syringe that correspands to 5.0 0.5 g. Discard
each trial sample. - » ' ‘

. §2.2,6 Other sample weights and‘volumes of methanol may be emplayed,
provided that the analyst can demansirate that the sansitivity of the averall analytica

procedure is appropriate for the intended application,

6.2.2.7 The collection of at least one additional sample aliquot is required for
the determination of the dry weight, as described in Sec, 6.2.1.6. Samples callected in
methanol should be shipped as described in Sec. 8.3, and must be dlearly labeled as
containing methanoal, so that the samnples are ot analyzed using the closed-system
purge-and-trap equipment described in this procedure,

6.2.3 High concentration soil sample ﬂg_i preserved in the field

‘The collection of high concentration soil samples that are not preserved in the
field generally follows similar procedures as for the other types of samples described in
Secs. 6.2.1 and 6.2.2, with the cbvicus exception that the sample vials contain neither
the aqueous preservative solution nor methanol. However, when fleld praservation is nat
employed, it is better to collect a larger volume sample, filing the sample container as
full as practical in order to minimize the headspace. Such collecion procedures
generally do not require the callection of a separate aliquot for dry weight determiration,
but it may be advisable to collect a second sample aliquot for screening purpeses, In
order to minimize the loss of volatiles in elther aliquot.

6.2.4 Oily waste s;mples

) The collection procedures far-aily samples depend on knowledge of the waste
and its solubility in methanal or other solvents. . )

6.2.4.1 When an oily waste is known to be saluble in methanol or PEG, the
sample may he collected in a vial containing such 2 solvent (sae Sec. 6.1.4), using
procedures similar to these described in Sec, 6.2.2.

6.2.4.2 ‘When the solubility of the oily waste Is ngt known, the =ample should
either be collected in a vial withaut a preservative, as described in Sec. 8.2.3, or the
solubility of a trial sample should be tested in the field, using a vial contsining salvent.
If the trial sample is soluble in the solvent, then collect the .cily waste sample as
described in Sec. 6.2.2. Otherwise, collect an unpreserved sample as described in Sec.

6.2.3.
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6.3 Sample ha.. .ing and shipment

All samples for volatiles analysis should be cooled to appmzirﬁately 4°C, packed in_

apprapriate containers, and shipped lo the laboratory on lee, as described in the sampling plan.

6.4 Sampie storage

6.4.1 Once in the Ieboratary, store samples 2t 4°C untl analysis. Trie sample storage
area should be free of organic solvent vapars. :

6.4.2 All samples should°be anzlyzed as soon as practical, and within the designated
holding lime from collection, Samples not analyzed within the designated halding time mus:
be noted and the data are considered minimum values. . . :

6.4.3 When the low concantration samples are sirongly alkaline or highly calcareaus
in nature, the sodium bisulfate preservative solution may not be sirong encugh to raduce the
pH of the sail/water solution 1o below 2. Therefore, when low concentration sails to be
sampled are known or suspected to be strongly alkaline or highly calcareous, additional steps
may be required to presarve the sarmples. Such steps include: addition of larger amounts of

. the sodium hisulfate preservative 1o non-calcareous samples, storage of low concentratian

samples at-10°C (taking care not to fill the vials so full that the expansion of the water in the
vial breaks the viaf), or significantly reducing the maximum holding time for low concentration
soil samples. Whichever steps ara employed, they should be clearly described in the sampling
and QA project plans and distributed to bath the field and laboratory personnel. Ses Sec.

6.2.1.2 for additional information. _ .

PROCEDURE
This saction describes procsdures for sample screening, the low concentration soii methad,

the high toncentration sail methed, and the procedure for cily waste samples. High concentration
samples are to be introduced into the GT sysiem using Methad 3030. Qily waste samgles are to
be introduced into the GC system using Method 030 if they are soluble in 2 water-miscible solvent,

ar using Method 3585 if they are not.

7.1 Sample scraening

7.1.1° Ilis highly recommended that il samples be screened priar to the purge-and-trap
GC or GG/MS analysis. Samples may contain higher than expected quantities of purgeable
arganics that will coptaminate the purge-and-trap system, thereby requiring extensive cleanup
and instrument maintenance. The screening data are usad to determine which is the
appropriate sample preparation procedure for the pariicular sample, the low concentratian
closed-system direct purge-and-trap method (Sec. 7.2), the high concentration (methanal
exiraction) methed (Sec. 7.3), or the nonaqueous liquid (ally waste) methanol or PEG dilution

. N, .

procadure (Sec. 7.4).

7.1.2 The analyst may employ any appropriate screening technique. Two sugaested
scraening techniques employing SW-848 methods are:

7.42.1 Automated headspace (Method 5021) using a gas chromatograph (GC)

equipped with a pHotoionization detectar (F1D) and an electrolytic conductivity detectar

(HECD) in sares, or, .
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7.4.22 Extraction of the sample with hexadecane (Methad 3820) and analysis
of the extract on a GC equipped with a FID and/or an ECD. :

7.1.3 The analyst may inject a calibration standard containing the analytes of interest
at a concentration equivalent to the upper imit of the calibration range. of the low concentration
soil methad, The resuits from this standard may be used to detenmine when the screening

_ results approach the upper fimit of the low concentration soil methad. There are no linearity
or other performance criteria associated with the injection of such a standard, and ather
appraaches may be employed to estimate sample concenirations.

7.1.4 Use the low.cancentration closed-systam purge-and-trap method (Sec. 7.2) if the
estimated concentration from the screening procedure falls within the calibration range of the
selected determinative method. If the concentration exceeds the calibration range of the low
cancentration soil methad, then use either the high concentration soil method (Sec, 7.3), or the

oily waste method (Sec. 7.4).

7.2  Low concentration soil method (Approximate concentration range of 0.5 to 200 pgfkg -
the cancentration range is dependent upon the determinative method and the sensitivity

of each analyte.)

7.2.1 Initial calibration

: Prior to using this intraduction technique for any GC or GC/MS method, the system must
be calibrated. General calibration procedures are discussed In Method 8000, while the
determinative methods and Method 5000 provide specific information on calibration and
preparation of standards. Normally, external standard calibration is prefemred for the GC
methods (non-MS detection) because of possible interference problerris with internal
standards. If interferences are not a problem, or when a GC/MS methad is used, internal

standard calibration may be employed. ‘

7.2.1.1 Assemble a purge-and-irap device that meets the specification in Sec.
42 and that is connected to a gas chromatograph or @ gas chromatograph/mass

spectrometer system.

7242 Before initial use, a Carbopack/Carbesieve trap should be conditioned
overnight at 245°C by backflushing with an inert gas flow of at least 20 mi/minute. If
other trapping materials are substftuted for the Carbopack/Carbosieve, follow the
manufacturess recommendations for canditioning. Vent the trap effluent to the hood, not
to the analytical column, Prior to dafly usa, the trap should be conditioned for 10 minutes

. at 245°C with backilushing. The trap may be vented to the analytical column during daily
conditioning; however, the column must be run through the temperature pragram prior

to analysis of samples..

: 7.2.1.3 |fthe standard trap in Sec. 4.2.2.2 is employed, prior to initial use, the
trap should be conditioned overnight at 180°C by backflushing with an inert gas flow of
at leasi 20 mi/min, or according to the manufacturer's recommendations. Vent the trap
efliuent ta the hood, not to the analytical column. Prior {0 daily use, the trap should be
conditioned for 10 min at 180°C with backflushing. The trap may be vented fo the
analytical colurnn during daily conditianing; however, the column must be run through the

temperature program prior o analysis of samples.
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7.2.%.. Estabiish the purge-and-trap instrumi - operating conditions. Adjust
the instrument to inject 5 mL of waler, to heat the sample to'40°C, .and to hold the
sample at 40°C for 1.5 minutes before commencing the purge process, or zs

recommended by the instrument manufacturer. -

7.21.5 Frepare a minimum of five initial calbration standards containing il the
analytes of interest and surrogates, 2s described in Methad 8000, and following the
instrument manufacturer's instructions. The calibration standards are prepared in
argznic-frea rasgent water, The volume of organic-free reagent water used for
calibration musi be the same volume usad for sample analysis (nommally 5 mL added to
the vizi before shipping it to lhe fiefd plus the organic-fres reagent water added by the
instrument). The calibration standards should also contzin approdmately the same
amaunt of the sodjum bisulfate presarvative as the sammple (e.g., ~1 g), as the presence
of the prasarvstive will afiect the purging efiiciencies of the analyles. The internal
standard solution must be added automatically, by the instrument, in the same fashian
as used for the samples. Place the soil vial containing the sotution in the instrument
carousal. In order to calibrate the surrogates using standards at five coneentrations, it
may be necessary lo disable the automatic addition of surrogates to each vial containing
a calibration standard (consult the manufacturer's instructions). Prior to purging, hezat
the sample vial 1o 40°C for 1.5 minutes, or as recommended by the manufacturer,

7.21.6 Carry out the purge-and-trap procedure as outlined in Secs. 7.2.3: to
7.2.5, o ' '

7.2.4.7 Caleulate calibration factors (CF) or response factors (RF) for each
analyle of interest using the procedures described in Method 8000, Caleulate the
aversge CF (external standards) or RF (intemal standards) for each compaund, zs
described in Method 8000. Evaluate the finearity of the calibration data, or choase

anather calibration model, as described in Methed 8000 and the specific determinative

method.

7.2.1.8 For GC/MS anslysis, a system performance check must be made before
this calibration curve is usad (see Method 82€0). If the purge-and-trap procadure Is usad
with Method 8021, evaluate the response for the following four compaunds:
chioromethane; 1,1-dichloroethane; bromofarm; and 1,1,2,2-tetrachloroethane, They are
used to check for praper purge flow and to check for degradsfion caussd by
contaminated lines ar active sites in the system. s

- 7.2.1.8.4  Chloromethane is the most likely compound to be lost if
the purge flow is too fast.

7?2.1.8.2 Bromoform Is one of the comipounds mast fikely to be
purged very paorly if the purge flow is too slow.- Cald spots and/or zctive sites
in the transfer lines may adversaly affect response. )

. N .
7.2.1.8.3  Tetrachioroethane and 1, 1~dichioroethane are degraded -

by @ntamimted transfer lines in purge-and-trap systemns arid/ar active sites in
trapping materials, : . .

7.2.1.9  When analyzing for very late eluing compounds with Methad 8021 (l.e.,
hexachlorobutadiene, 1,2,3-trichlorabenzene, elc.), cross-contamination and memary

effects fram a high concentration sample or even th_e_ standard are a common problern, - -
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E:dr'a rnsing of the purge chamber after analysis normally corrects this. The newer
purge-and-trap systems often overcome this problern with better bakeout of the system
fallowing the purge-and-trap process. Also, the charcoal traps retain less moisture and

decrease the problem.,

7.2.2 Calibration verification

Refer to Method 8000 for datails on calibration verification. A single standard near the
mid-point of calibration range is used for veriﬂcatic_m. This standard should also contain

- approximately 1 g of sodium bisulfate.

7.2.3 Sample purge-and-trap

This method is designed for a 5-g sample size, but smaller sample sizes may be used. -

Cansult the instrument manufacturer's instructions regarding larger sample sizes, in order to

“avoid clogging of the purging apparatus. The soil vial is hermeticaily sealed at the sampling
site, and MUST remain so in order to guarantee the integrity of the sample. Gloves musi be
worn when handling the sample vial sinca the vial has been tared. If any soil is noted on the
exterior of the, vial or cap, It must be carefully removed priar to weighing. Weigh the vial and
contents to the nearest 0.01 g, even if the sample weight was determined in the field, and
record this weight. This second weighing provides a check on the field sampling procedures
and provides additional assurance that the reported sample weight is accurate. Data users
should be advised on significant discrepancies between the field and laboratory weights.

7.2.3.4 Remove the sample vial from storage and allow & to warm to room

te}nperatura. Shake the vial gently, to ensura that the contants mave freely and that

_ stiming will be effective.. Place the sample vial in the instrument carousel according to
the manufacturer's instructions. _

. 7.2.32 Without disturbing the henmetic saal on the sample vial, add § mi. of
organic-fres reagent water, the intermnal standards, and the surtogate compounds. This
is carried out using the automated sampler. Other volumes of arganicree reagent water
may be used, however, it is imperative that all samples, blanks, and calibration standards
have exacily the same final vaiume of arganic-free reagent water. Prior to purging, hest
the sample vial to 40°C for 1.5 minutes, or as described by the manufacturer. -

7.2.3.3 For the sample selected for matrix spiking, add the matrix spiking

. 5.0 of Method 5000, either manually, or automatically,
5 instructions. The concentration of the spiking solution and
be estabilshed as described in'Sec. 8.0 of Method 8000.

solution described in Se
following the manufacturer’
the amount added should

" 7234 D;u'qe the sample with helium or annther inert ‘gas at a flow rate of up
ta 40 mU/minute (the flow rate may vary from 20 to 40 r!'{L{l:rﬁn, depending on the target
analyte group) for 11 minutes while the sample is being. agitated with the magnetic

stiming bar or other mechanical means. The purged analytes are allowed to flow out of
the vial through a glass-ined transfer line to a trap packed with suitable saorbent

materals.

7.2.4 Sample Desarption

72.41 Non-cryogenic intesface - ARer the 11 minute purge, place the

purge-and-irap sysiem in the desorb mode and preheat the trap to 245°C without a flow
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of desarptics gas. Slart the flow of desorplion ga: + 10 mu/minute for ahout four
minutes (1.5 min is normally adequate for analyles in Method 8015). Begin the
temperature program of the gas chromatograph and start data acquisition,

7.2.4.2 Cryogenic interface - After the 11 minute purge, place the
purge-and-trap system in the desorb mode, make sure that the cryogenic interiace is at
-150°C or lower, and rapidly heat the trap to 245°C while backflushing with an inert gas
at 4 mUrninute for about 5 minutes (1.5 min is nomally adequate for analytes in Methods
8015). Al the end of the 5-minute desarption cycle, rapidly heat lhe cryagenic trap ta
250°C. Eegin the temperature program of the gas chromatogragh and start the data
gcguisition. :
7.2.5 Trap Reconditioning

After desorbing the sample for 4 minutes, recondition the trap by returing the
purge-and-irap system ta the purge mode. Maintain the rap temperaturs at 245°C (or other
temperature recommended by the manufacturer of the trap packing materials). After
approximately 10 minules, furm off the trap heater and halt the purge flow through the trap.
Wher the trap is coal, the next sample can be analyzed. :

7.2.6 Data Interpretation

Perforn qualitative and quanfitative analysis following the guidance given in the
detarminztive method and Method 8000. If the concentration of any target analyte exceeds
the calibration range of the insirument, it will be nécessary to reanalyze the sample by the high
concentration method. Such reanslyses need only address those analytes for which the
concentration exceeded the calibration range of the low concentration method. Altematively,
if a sample aliquot of 1-2 g was also collected {see Sec. 8.2,1.7), it may be practiczl to analyze

that aiiquot for the analytes that exceeded the instrument calibration range in the 5-g analysis.

If results are to be reported on a dry weight basis, pr oceed-fo Sec. 7.5

7.3 High concentration method for soil samples with concentrations generally greater than
200 ug/kg.

The high eoncentration methed for soil is based on a solvent extraction. A solid sample is
sither extracted or diluted, depending an sample solubility in a water-miscible salvent. An sliquot
of the exiract is added to organic-iree reagent water containing surrogates and, i applicable, intemnal
and matrix spiking.standards, purged according o Method 5030, and analyzed by an appropriate
determinative method. Wastes that are insoluble in meth_anal (l.e., petroleurn and coke wastes) are

diluted with hexadecane (see Sec. 7.3.8).

The speciflc sample preparation steps depend on whether or not the sample was preserved
in the field, Samples that were not preserved in the field ar2 prepared using the steps below,
beginning at Sec. 7.3.1. If solvent preservation was emplozed in the field, then the preparation

begins with Sec, 7.3.4. )

7.3.1 When the high conceniration sam;_ale is not preserved in the field, the sample
consists of the entire cantents of the sample coniainer, Dé'not discard any sugematant liquids.
Whenever practical, mix the contents of the sar_nple container by §haking or other mechanical

- means without apening the vial. When shaking is not practical, quickly mix the contents of the

vial with a narrow metal spatula and immediately reseal the vial. -
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7.32 If the sample is from -an unknown-saurce, perform g suluhiffty test hefore
proceeding. Remove saveral grams of material from the sample container. Quickly reseal the
container o minimize the loss of volatiles. Weigh 1-g aliquats of the sample into saveral test
tubes or other suitable cantainers. Add 10 mL of methanal {o the first tube, 10 mL of PEG 1o
tha sacond, and 10 mL of hexadecane to the third. Swirl the sample and deterrnine if it is

'saluble in the solvent. Once the solubifity has been evaluated, discard these test solutions,
If the sample is soluble in either methanol or PEG, proceed with Sec. 7.3.3. If the sample is

only soluble in hexadecane, proceed with Sec. 7.3.8. - o

7.3.3 For soil and solid waste samples that are solubie in methariol, add 9.0 mL of
methanol and 1.0 mL of the surrogate spiking soluticn to a tared 20-ml, vial, Using a
top-loading balance, weigh 5 g (wet weight) of sample into the vial, Quickly ¢ap the vial and
raweigh the vial. Record the weight to 0.1 g: Shake the vial for 2 min. If the sample was not
soluble in methanol, but was soluble in PEG, employ the same pracedure described above,
but use 9.0 mL of PEG in place of the methanol. Procesd with Sec. 7.3.5. .

NOTE:  The steps in Secs. 7.3.1,7.32, and 7.3.3 must be performed rapidly and without
interruption to avoid loss of volatile organics. These steps must be performed in

a |abaratary free from solvent fumes.

7.3.4  For soil and solid waste samples that were collected in methanoi or PEG (sae
Sec. 6.2.2), weigh the vial to 0.1 g as a check on the weight recorded in the field, add the
surrogate spiking solution to the vial by injecling it through the sepium, shake far 2 min, as
described abaove, and proceed with Sec. 7.3.5.

7.3.5 Pipet approximately 1 mi. of the exiract from either Sec. 7.3.3 or 7.3.4 inte 2 GC
vial for storage, using a disposabie pipet, and seal the vial. The remzinder of the extract may
be discarded. Add approximately 1.mL of methanol or PEG fo a separate GC vial for use as
the method biank for each set of samples exiracted with the same solvent, :

7.3.6 The extracts must be stored at 4°C in the dark, prior to analysis. Add an .
appropriate afiquot of the extract (see Tabile 2) to 5.0 mi of arganic-free reagent water and
analyze by Method 5030 in canjunction with the appropriate determinative methad. Proceed
ta Sec. 7.0 in Methed 5030 and follow the procedure for purging high concentration samples.

7.3.7 If resulis are to be reported on a dry weight basis, determine the dry weight of a
separate aliquot of the sample, using the procedure In Sec. 7.5, aﬂerthe sample exiract has

been transferred to @ GC vial and the vial sealed.

7.3.8 For solids that are not soluble in methanal or PEG (including thase samples
consisting prirmarily of petroleurn or coking waste) dilute or extract the sample with hexadeczne

. using the procadures in Sec. 7.0 of Method 3585. i
- 7.4 High concentration method for oy waste samples N
This procedure for the analysis of oily waste sa_mples Invglvas the diution of the sample in
methanal or PEG. Hawever, care must be taken to avoid introducing any of the floating oi layer inta
the instrument. A portion of the diluted sample is then _added to 5.0 mL of organic-free reagent
water, purged according to Method 5030, and analyzed using an approprizte determinative methad.
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Far aily samples that are go! seluble in methanol or PEG (incuding those samples consisting

primarily. of pelroleumn or coking waste), dilute or extract with hexadecane using the procedures in
Sec. 7.0 of Method 3585. )

“The speciiic-sample preparation steps depend on whether or not the sample was preserved

in the fleld. Samples that were not preserved in the field are prepared using the steps below,
beginning at Sec. 7.4.1. if methanol preservation was employed in the field, then the preparation

begins with Sec. 7.4.3.

7.44 If the waste was ngt preserved in the field and it is soluble in methanol or PEG,
weigh 1 g (wet weight) of the sample into a tared 10-mL valumetric fiask, a tared scintillation
vial, or 3 tared culture tube, If a vial or tube is used instead of a volumetric flask, it must be
calibrated prior to use. This operation myst be performed prior ta apening the sample vial and
weighing out the aliquot for analysis.

74.1.1 To calibrate the vessal, pipet 10.0'mL of methanal or PEG into the vial
ar wbe snd mark the bottom of the meniscus.

7.4.1.2 Discard this solvent, and praceed with weighing out the 1-g sample
aliquot. ' ’

7.4.2. Quickly 3dd 1.0 ml. of surrogate spiking soiution to the flask, vial, or tube, and
dilute to 10.0 mL with the appropriate salvent (methanol or PEG). Swirl the vial o rix the

cantents and then shake vigorously for 2 minytes.

7.43 If the sample was collected in the field in a vial containing methanal or PEG,
waigh the vial to 0.1 g as a check on the weight reconded in the field, add the surrogate spiking
solution to the vial by injecting it through the saptum. Swirl the vial ta mix the contents and
then shzke vigarously far 2 minutes and proceed with Sec. 7.4.4.

7.44 Regardless of how the sample was callected, the target analytes are exiracted

into the salvent along with the majority of the offy waste (l.e., some of the ofl may still be
floating on the surfacs). If il is floating on the surface, franster 1 to 2 m of the extract to a

clean GC vial using a Pasteur pipet. Ensure that no ail is transferrad to the vial.

7.4.5 Add 10 - 50 pl of the methanal extract to 5 mL of organic-fres reagent water for
purge-and-trap analysis, using Method 5030. ) . .

7.46 Prepare a matrix spike sample by adding 10 - 50 pL of the matrix spike standard

dissolved in methanel to a 1-g aliquot of the oy waste, Shake the vial to disperse the matrix
spike salution throughout the cil. Then add 10 mL of extraclion solvent and proceed with the
extraction and analysis, as described in Secs. 742 -7.4.5. Calculate the recovery of the
spiked analytes as described in Methed 8000. If the recovery is not within the acceptance
limits for the application, use the hexadecane ditution te\fhmque in Sec. 7.0 of Methad 3585.

7.5 Determination of % Dry Weight .
If results are to be reported on a dry weight basis, it is necessary to determine the dry weight

of the sampie. .

NOTE: Itis highly recommended that the 'dwweigm datermination only be made after the analyst

has determined that no sample aliquots will be laken from the 60-mL viai for high
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. demonstration.

concentration analysis. This Is to minimize loss of volaties and.to aveid sample
contamination from the labaratory aimosphere. There Is no halding time associated with
the dry weight determination. Thus, this determination can be made any time prior to
reporting the sample results, as long as the vial containing the additional sample has

remained saaléd and properly stored.
7.5.1 Waigh 5-10 g of the sample from the 60-mL VOA vial into a tared crucible.

7.5.2 Dry this aliquot ovemight at 105°C. Alfow to coal in 2 desiccator before weighing.
Caicuiate the % dry weight as follows: :
g of dry sample _ 100

t =
% dry weigh o of sample

WARNING: The drying aven should be contained in a hood ar vented. Significant laboratary

s contamination may result from a heavily contaminated hazardous waste sample,

8.0 QUALITY CONTROL

8.1 Referto Chapter One for specific quality control procedures and Method 5000 far sample
preparation QC precedures. ) . :

8.2 . Before processing any samples, the analyst should demonstrate through the analysis of

. &n arganic-free reagent water method blank that all glassware and-reagents are interference free.

Each time a set of samples is exiracted, or there Is a change in reagents, a method blank should be

" procassed ss a safeguard against chronic labaratary contarnination. The blank samples should be

carried through all stages of the sample preparation and measureme_nt.

8.3 Initial Demonstration of Proficiency - Each laboratory must demonsirate initial proficiency
with each sample preparation and determinative method combination it wilizes, by generating data
aof accaptable accuracy and pracision for target analytes in a clean matrix. The laboratery must alse
repest this demonstration whenever new staff ara trained or significant changes In Instrumentation
are made, See Sec. 8.0 of Methods 5000 and 8000 for infarmation on how o accompiish this

, 8.4 Sample Quality Control for Preparation and Analysis - See Sec. 8.0 in Method 5000 and
Method 8000 far procadures o follow to demonstrate acceptable continuing performance on each

.sat of samples to be analyzed, These indude the methad blank, either a mairix spike/matrix spike

duplicate ar a rnatiix spike and duplicate sample analysis, a laborzstory control sample (LCS), and
the addition of suirogates to each sample and QC sample.

8.5 Itis recommended that the labaratory adopt additional quality gssurance practices for use
with this method. The specific praciices that are most productive depend ugori the needs of the
labaratory and the nature of the samples, Whenever possible, the lahoratory shouid analyze
standard reference materials and participate In relevant performance evaluation studies.

8.0 METHOD PERFORMANCE

9.1  Single laboratory accuracy and precision data were obtained for the method analytes in
three sail matricas, sand, a sail collected 10 feat below the surface of a hazardous landfill, called the
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C-Horizon, and a surface garden sail. Each sample was fortified wini the analytes at a concentration
of 20 ng/5 g, which is equivalent to 4 ug/kg, These data are listed in tables found in Melhod 8260

9.2 Single laboratary accuracy and precisicn data were abtained for certain method znalytes
when extracling oily liquid using methanal as the extraction solvent. The data are prasanted in a
table in Method 8260. The compaunds were spiked inta three portions of an aily liquid (taken fram
a waste site) following the procedure for matrix spiking described in Sec. 7.4, This represants 2
worst case set of data basad on recovéry data from many.sources of ily liquid.
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| TABLE 1

QUANTITY OF METHANOL EXTRACT REQUIRED FOR ANALYSIS OF
HIGH CONCENTRATION SOILS/SEDIMENTS

Approximate Volume of -
Cancentration Range Methanol Extract
100 L

V500 - 10,000 ug/kg
1,000 - 20,000 pgkg 50 L
5000 - 100,000 pg/kg : 10t

25,000 - 500,000 pg/kg 100 pL of 1/50 dilution®

Calculate appropriste dilution factor for concentrations exceading those in this table,

3 The valume of methanal added to 5 ml. of water being purged should be kept constant.
“Therefore, add to the 5-mlL syringe whatever volume of methanal is necessan/ to maintain

a total valume of 100 pL of methanol.

% Dilute an aliquot of the methanal extract and then tzke 100 L for analysis.
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METHOD 5035 = ‘
CLOSED-SYSTEM PURGE-AND-TRAP AND. EXTRACTION .
FOR VOLATILE ORGANICS IN SOIL AND WASTE SAMPLES

‘
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METHOD 5035 (GONTINUED)

.

Y

7.2.1 & 7.2.2 Asacmble
AUrQa-and-1730 System
and GC or GC/MS
system and calibrate as
per appropriate
8000 method,

y

7.2.3 Waeigh samaole.

’

7.2.3.1 Allow sampls
vial to warm ta room
tamp, Shake gently aod
piace in the instrument
carousel,

h 4

7.2,3.2 Aéd 5 mb al

reagent water plow,
surragetes and

internal standards,

Y

7,2.3.4 Purge the xample
at 40PC far 11 minutes.

Y

»~  71.2.4 Demarh
sampla.

|

7.2.5 Recondition
Twap At apgropriste
tmmnp,

Y

7.2.8 Data
jion bawed

oA sapropriate
8000 mathod,

7.5 Determine %
dry waight.

5035-23 -

e

Revision 0
Decemi:_er 1996

117




h 4

7.4.3 Weigh vial.
add surrogates. mix
by shaking.

7.4
Perfarm
=olubility
Test.

* Salutie in
Mesthanaol ar FEG

v

. 7.4,2 Taks aiauat
of 3ample, add safvent Salubla in
and surrogates. v Haxadesane

- Gata
v 0y

7.4.4 Transier 1-2 mb
aof solvent to
- a GT vibd,

Y

Ga to Mathad 50330
and analyze.

' 7.5 Devarmine %
dry wwight, Il nacdad.

h J

. ca!cnlhn fined resules,

5035-24 Revision Q
o . December 1996

118



ATTECHENT 2

.@“““%% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
o REGION IX

iﬁm 3 ) 75 Hawthome Street
nuﬂx San Francisco, CA 94105-3901
June 23, 1999

MEMORANDUM

SUBJECT: Regional Interim Palicy for Determination of Volatile Organic Compound (VOC)
Concentrations in Soil and Solid Mafrices. ’

FROM: Nora McGee, Assistant Regional Administrator
USEPA Region 9

TO: ~ USEPA Region 9 Personnel and Parties Collecting Environmental Measurements
Under Regional Programs.

Purpose

Appropriate methodologies to minimize volatilization and biodegradation losses in solid
matrices have not been consistently implemented throughout Region 9. This memorandum
articulates the Region’s policy on the adoption of sampling and laboratory methodologies for the
collection of volatile organic compound (VOC) data from soil or solid matrices. USEPA SW-
846, Update NI, Method 5035, “Closed-System Purge-and-Trap and Extraction for Volatile
Organics in Soil and Waste Samples,” incorporating procedures to minimize VOC losses was
finalized by USEPA in June 1997. This Region 9 policy requires the use of Method 5035, or an
equally or more effective method, for the collection of representative and precise data for VOCs
in soil and solid matrices. Additionally, this policy was developed to be consistent with the
Agency’s Data Quality Objectives (DQO) Process (outlined in "Guidance for the Data Quality
Objectives Process," USEPA QA/G-4, September 1994) by allowing for a graded approach
through the collection of representative data that meets project data quality needs. .

olic

Scope and Applicabilit . . i
Environmental data- collection activities performed under I\JSEPA Region 9 programs for
the determination of VOC concentrations in soil and solid matrices.

This policy is applicable to data collection activities conducted by USEPA, staff and
contractors, USEPA grantees, Federal Facilities, entities complying with USEPA
regulatory requirements and/or other entities producing data for USEPA decision
making. This includes data being collected under ongoing quality assurance plans and

. sampling plans, ] o o )
INTERIM POLICY
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Time Frame for Implementation

This policy should be adopted quickly and to the maximum practicable extent. Cases
where it is not practicable to implement this policy should be brought to the attention of
the USEPA Region 9 QA Office. This is being put forth as an interim policy, as USEPA
is still evaluating technical information to further refine procedures for minimization of
VOC losses. Please note, an amendment to this policy may be required. :

Statement of Policy

- Methods for the collection and analysis of VOCs in soil or other solid matrices must
minimize volatile losses. Because USEPA. SW-846 Method 5035 does not rigorously
dictate specifics of field sample collection' and laboratory sample handling protocols,
project specific procedures to minimize volatile losses must be developed and be
included in the site/program quality assurance project plan (QAPP) or sampling and
analysis plan (SAP).. USEPA SW-846 Method 5021 “Volatile Organic Compounds in
Soils and Other Solid Matrices Using Equilibrium Headspace Analysis,” also
incorporates procedures to minimize volatile losses. However, Method 5021 should be
used with caution, as it can be reasonably interpreted and performed in a way which does
not prevent loss of VOCs, USEPA Region 9 considers the following practices as
minimum requirements to reduce volatile losses in soil samples:

1. Samples are bandled as intact’ s0il cores in the field and laberatory.

2 Samples are stored in containers which can be reliably sealed to prevent
volatilization losses® over the project specified analytical holding time.

3. Samples are analyzed or chemically, acid or methanol, preserved within 48 hours
of collection, if any contaminant may undergo biodegradation.

4, Exposure of the s'ample core to the atmosphere in the field and laboratory should
be minimized®, :

\

! ASTM Method D4547-98 "Shndnﬂ Guide for Sampling Waste and Soils for VOCs," is a good reference for VOC
sumpling protocols. .

2 Soils should always be collected and transferred using a coring device, such 3xa metal sleeve or cut off syringe. Use of
transfer devices, such as spatulas, is not acceptable cither in the field or laboratory.

3 Volatitization losses from sampling/storage containers must be less than what would be expected from a volatile organic
- analysis vial with a Teflon/silicon septa stored for 14 days, unless project DQOs require more stringent requirements.

¢ Field sub-cores should be taken immediately upon exposiug the soil core to ambieat conditions. Sub samples should be
directly extruded into the analysis containcrs. Total cxposurs of samples to ambieat conditions should not be more then 15

| INTERIM POLICY
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USEPA Region 9 will consider exceptions to this policy on a case-by-case basis. All
deviations from procedures outlined in Method 5035 should be documented in a QAPP
or a SAP which must be submitted to, and approved by, the Region 9 QA Office.
Additionally, the party responsible for data collection must demonstrate that the
methodologies proposed will result in data that meet pro;ect/program data quality
abjectives (DQOs).

Additional Considerations

Field Laboratories: The use of field laboratories, that analyze samples within several
hours of collection, is an excellent choice to prevent loss of volatiles in transit and
storage. However, the sample collection and analysis procedures used must prevent:
volatilization losses and comply with requirements 1 and 4 articulated in the Statement of
Policy. Additionally, the quality control criteria and quality assurance system used by a
field laboratory must be adequate for generation of data which will meet project DQOs.

Addition of Surrogates and Matrix Spiking Compounds in the Field: The most
appropriate time for addition of analytical surrogate and matrix spiking compounds into
soils is prior to sample extraction, by water or a solvent. Method 5035 does not
incorporate the addition of the compounds prior to extraction in the ficld. Because this is
an important control check on the analytical process, which begins at extraction, for some
project/program DQOs it may be appropriate to incorporate a procedure which adds
surrogate and/or matrix spiking compounds prior to extraction.

Holding Times: The holding time for preserved soil samples should be interpreted as 14
days from the time of sample collection(stored at 4£2°C). Due to potential
biodegradation losses, samples stored in sealed containers, but not chemically preserved,
should not be stored for more than 48 hours. On a project/program specific basis,
USEPA Region 9 will consider other alternatives to extend the holding time of soils that
have not been chemically preserved (see Attachment A). Holding time will be
considered as cumulative (see Attachment B for holding time examples). Exceptions
should be documented in a QAPP or a SAP submitted to and approved by the Region 9
QA Office.

Unconsolidated Solid Matrices: Solid Matrices that are not amenable to the use of a
coring technique should be collected in such a way as to préserve the integrity of the
sample matrix. Transferring of these soils with spatulas or similar devices into sampling
containers is discouraged as this disrupts the sample pore spaces and greatly increases the
sample surface area available for volatilization. For soil piles, ﬁ’esh soil at an adequate
depth should be sampled.

CINTERIM POLICY
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Calcareous Soils: Method 5035 notes that, “Soil samples that contain carbonate
minerals (either from natural sources or applied as an amendment) may effervesce upon
contact with the acidic preservative solution in the low concentration sample vial.”
Calcareous soils that effervesce on contact with the lJow-level preservative solution
should be collected using an altemative preservation technique (see Attachment A).

Soil Gas: This policy is not intended to address the role of soil gas in the environmental

decision making process. The Region recognizes that soil gas data is used extensively, in

USEPA Region 9, for site decision making and in some cases soil gas is the preferred

tool for gathering data on subsurface conditions. However, there are also scenarios

where soil gas data are unacceptable for agency decision making (e £., in excavated soils
and when determining disposal options).

Drilling Techniques: This policy does not address the impact of drilling techniques on
the collection of a representative VOC sample. Site/program QAPPs and SAPs should
address the impact of all collection techniques on sample integrity and select those
appropriate for the DQOs. Potential VOC losses due to drilling techniques include, but
are not limited to: sample compression and loss of pore space; air introduction into the
sample matrix; heat introduced in the drilling process; and volatilization from prolonged
periods in a non-hermetically sealed sampling apparatus.

Background

Traditional practices for the sampling and analysis of volatile organic compounds (VOCs) in soil
. have been shown to have a significantly low bias of inconsistent magnitude (Grant, 1996) from
volatilization (Hewitt, 1996) and biodegradation (Hewitt, 1994). Based on this and other
research, the USEPA modified the methodology in SW846 for collection and analysis of
volatiles in soil. Soil was deleted as an option from Method 5030 and Method 5035 and Method
5021 were added. These methods provide for handling of samples as intact soil cores, chemical
preservation techniques, storage of samples in hermetically sealed containers and minimization
of analyte losses due to direct volatilization (both in the field and the laboratory) and
biodegradation.

“Traditional” collection techniques, such as transferring soils to a glass jar with minimal head
space and collecting samples directly into a brass sleeve (e.g., CA Split Spoon) do not yield
accurate or consistent results. It has been specifically demonstrated that capped brass sleeves
show significant losses. Hewitt and Lukash (Hewitt, 1996) demonstrated capped sleeves can
show substantial losses in less than one day. Hewitt and Lukash aTssu demonstrated volatile
losses in uncapped core liners of up to 90% in less than 40 minutes for trichloroethene (TCE).
Because other analytes and matrix types can have higher mobility than those tested, substantial
losses may occur in an even shorter period of time, Grant, Jenkins and Mudambi (Grant, 1996)
examined split sampling results from a cross section of laboratories. For VOCs in soil they
noted that, “The magnitude of this scatter [for a typical data comparison] is so large that it is
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impossible to recommend effective limits of acceptability. Instead, we believe that steps are
urgently needed to improve data quality.” Hewitt noted (Hewitt, 1994) that biodegradation of
Benzene and Toluene in soil samples stored in sealed glass ampules at 4 C for 14 days could be
substantial, demonstrating a need for chemical preservatives. Turriff and Reitmeyer (Tuuriff,
1998) demonstrated that a variety of soil matrices could be held for 48 hours at 4 C, in sealed
zero headspace containers, without substantial VOC losses. Additionally, Turriff and Reitmeyer
demonstrated that freezing was an option to extend holding times of En Core™ sampling.
devices. Because volatile losses have been linked to disturbance of the soil matrix and exposure
to the atmosphere, samples should be handled in intact soil cores and stored in hermetically
sealed vessels in both the field and the laboratory. ’

This USEPA Region 9 policy is based on the best scientific information available at this time
and is subject to further clarifications and additions as other research becomes available. If you
have any questions please call Vance Fong at 415 744-1492 or Mathew Plate at 415 744-1493.
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Attachment A -

Preservation Alternatives: The following are preservation alternatives that may be appropriate
for some projects/programs and are subject to project/program specific approval by the USEPA
Region 9 QA Office. :

Freezing of unpreserved samples; It has been shown in several studies that freezing of
unpreserved soils is an effective means of slowing the biodegradation process. At this
time, USEPA Region 9 will accept freezing of unpreserved soils as a method to extend -
holding times up to seven days on a project specific basis. While there is some evidence
that freezing for longer periods may also be acceptable for some data needs, USEPA
-Region 9 does not believe that the current scientific evidence supports a longer holding
time for frozen samples in most cases. Samples should be frozen in containers that have
an air tight seal and can maintain this seal while frozen. Because water expands in the
freezing process, VOA vials with water or samples with extremely high moisture
contents may rupture the storage container,

Preservatives: Acids cther than sodium bisulfate may be used to preserve low level
. samples. The choice of an alternative acid should be made in consultation with the
USEPA Region 9 QA Office. In all cases the preserved sample pH should be 2.

Sampling Containers: Currently the Region recognizes three sample collection/storage
alternatives which can be used (other than acid/water or methanol, as specified in Method 5035).

1. A VOA vial with 5 mL of water without preservative and approximately 5 g of
sample. Which must be analyzed within 48 hours of collection by closed system purge

and trap.

2. A VOA, vial with approximately 5 g of sample. Water must be introduced through the
septa at time of analysis by closed system purge and trap. Sample must be analyzed
within 48 hours of collection if stored at 4+2°C or 7 days if frozen. (This alternative must

be approved on a project specific basis.)

3. An En Core™ sampler which is analyzed ot preserved within 48 hours of collection if
stored at 4+2°C or analyzed within 7 days if frozen. (Freezing of En Core™ samplers
must be approved on a project specific basis.) .

If requested, USEPA Region 9 QA Office will consider the applicability of other sampling

containers/devices that have been demonstrated, with appropriate supporting documentation, to
be adequate for collection and storage of VOCs. ‘
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Example 1

Example 2

Example 3

‘Attachment B Examples of Holding Time Policy

Sample is placed into a vial without chemical preservative in the field (due to
effervescence) and stored at 4+2°C.

Sample must be analyzed within 48 hours of collection.

Sample is collected into a hermetiéally sealed sub-coring and storage device in
the field, stored at 4+2°C and transferred into a vial without chemical preservative

in the laboratory.
Sample must be analyzed within 48 hours of collection.

Sample is collected into a hermetically sealed sub-coring and storage device,
transported/stored at 4+2°C, frozen at the laboratory 28 hours after collection,
defrosted after 2 days and transferred into a vial without chemical preservative in

the laboratory.

Sample must be analyzed within 20 hours from the time the sample is defrosted to
4£2°C.

48 (hours allowed) - 28 (hours before freezing) = 20 (hours allowed from
defrosting to analysis)
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