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Preface

The purpose of the Quanterra’ Quality Assurance Management Plan (QAMP) is to provide internal
quality assurance (QA) guidance to Quanterra’ operating units. This guidance allows Quanterra” to
operate under a standardized, rigorous quality management system (QMS) and ensures that our
clients are consistently provided with data that are of known and documented quality and are legally
defensible. The QAMP outlines the purpose, policies, organization, responsibilities, and operations
related to ensuring high quality performance in all Quanterra’ activities. The QAMP also fulfills the

requirement of our clients and of government programs to document our QMS.

The QAMP contains many references to other essential Quanterra’ quality documents. These quality
documents, including the QAMP, Policy Documents, and Standard Operating Procedures (SOPs),
both corporate and laboratory-specific, help ensure the quality of our products and intertwine to
produce a strong QMS within Quanterra”. This system is the foundation that provides our operations
with guidance and ensures consistently-produced quality deliverables. The project-specific
requirements delineated in project plans may supersede the general quality requirements described in

this manual.

The document is designed to follow the basic outline required for a quality management plan as
described by the United States Environmental Protection Agency (EPA). Table 2.3-1 cross-
references the narrative sections of the QAMP to the appropriate sections of the EPA document and
other nationally recognized quality standards. This revision reflects specific changes to meet the
Quality Standard Requirements of the National Environmental Accreditation Conference (NELAC)
dated July, 1998.

There are two basic types of information included in the QAMP. General information is applicable to
all Quanterra’ operating units. Operation-specific information, provided in the Facility-Specific
Appendix, describes the quality control (QC) requirements that apply only to a specific laboratory.
The Facility-Specific Appendix includes information such as method detection limits (MDLs),
performance evaluation (PE) studies, and laboratory SOPs that cannot be standardized throughout the
Quanterra’ laboratory network due to client-specific, laboratory-specific, or instrument-specific

nature.
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Forward

QAMP Revision 3 Implementation:

Quality Assurance Managers are to distribute the document and conduct training on the changes to
the QAMP within 45 days of the issuance date. Implementation of the changes to the QAMP shall be

completed within 60 days of the issuance date.
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1.0 Management Commitment and Organization

1.1 Vision Statement

Quanterra”’s  vision is to be a world-class,
profitable  analytical
providing high-value, compliant, innovative
problem and state-of-the-art
productsat a competitive pricevherever they
are required.

services company

solutions

1.2  Statement of Management

Commitment to Quality

Quanterras management is committed to
providing quality services that meet the
requirements of our clients and satisfy
applicable regulatory
Management is dedicated to providing an

environment that encourages the achievement
of excellence, demands integrity in all aspects
of its operations,
participation of all associates and vendors in
meeting its quality goals.

requirements.

and requires active

A comprehensive Quality Management
System (QMS) has been developed to ensure
that Quanterras clients receive high-quality
analytical and environmental services that are
timely, reliable, and meet their intended
purpose in a cost-effective manner. The
QMS provides the organizational structure
that ensures quality in its work processes,
products, and services. The Quante@S

is described in this QuanterraQuality

Assurance Management Plan (QAMP) and

applies to all technical, business, and
administrative functions at QuantetraThe
principles and practices described in this
QAMP apply to all Quanterraassociates at
every level and are fundamental to the
services we provide and to the way we do

business.

The Quanterra QAMP provides the
foundation for planning, implementing, and
assessing the Quanterr®MS.
overall statement of quality policy as well as a
plan used to implement quality programs
throughout the company. Each business
function of the organization shall put in place
plans, policies, and procedures that will meet
the requirements of the QAMP. The QAMP
provides guidance to Quantersaassociates

It is an

in fulfilling their responsibilities and serves as
a statement to clients, agencies, and
associates of Quanteri® commitment to
quality. The QAMP by definition documents
the policies, of, procedures,
objectives and commitment to accepted
laboratory practices.

elements

Implementation of the QAMP is the
responsibility of all Quanterraassociates.
has the

lead the

Management at every level

responsibility and authority to
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development and implementation of a
structured management system that supports
the quality programs. Management must
ensure that the principles and practices of the
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Each Quanterra’ laboratory has day-to-day
independent operational authority that is
overseen by the various corporate functions

quality progran ae followed and
implemented at all levels.

(Senior Management, Hedth and Safety,
Technology, Quality Assurance, Finance and
Human Resources). The laboratory has,
therefore, the operationa staff supported by
loca management, namely, a QA manager,
safety coordinator, technical manager, human
resources, controller, reporting personnel and
administrative support. This team is directed

by the laboratory manager to meet daily
workload commitments with a degree of
autonomy. The team participates in the
planning and execution of projects as defined

in Section 7.0. These support functions have
alevel of responsihility to the Corporate level
staff and management. Quality Assurance is

an example of a function which is
independent from the laboratory’s day-to-day
operations. Even though a key member on
the laboratory team, the QAM has direct
access to the Corporate Director of Quality
Assurance (DQA) on all quality issues and
their proper reporting. All QA candidate
selection, hiring and disciplinary actions are
approved by the Corporate DQA. This
approach ensures independence of judgement
and integrity without the influence of
financial and scheduling pressures.

1.3  Organizational Structure and
Relationships

Quanterra’ is incorporated in the state of
Delaware with corporate headquarters located
in Englewood, Colorado. The organizational
structure for Quanterra” is presented in Figure
1.3-1. Laboratory locations are given in the
List of Appendices in the Table of Contents.
A list of key corporate personnel and an
organizational chart for Quanterra” operations
including Corporate Quality Assurance are
given in Appendix A. The organizationa
structure for each laboratory is presented in
the Facility-Specific Appendix C. The
responsibilities and authorities of the
members of the organization, as they relate to
quality management, are outlined in Section
14.

At some Quanterra’ laboratories, positions
identified in this section may not exist due to
the laboratory size or other factors. In these
cases, the responsibilities and authorities
described here are assigned to other positions
by the Laboratory Manager or next senior
level of management as appropriate.
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1.4  Quality Organization

The achievement of quality in al activities
that pertain to their organizational/technica
function is the responsbility of each
Quiality-related
respongibilities within the organization
provide for the implementation of the QAMP
and for completion of quality control (QC)
activities. The following sections describe

Quanterra’  associate.

these activities for key Quanterra’ positions.
The quality-related responsibilities may be
reassigned by assigning the activities among
different individuals or enhanced by adding
activities, but they must not be eiminated. If
an operation does not have the titled position
outlined below, the responsibilities under that
position go to next upward position. The
accountability is retained by the person
delegating the activity or by the person
assigned the activity by the next senior level
of management.

President and Chief Executive
Officer (CEO)

1.4.1

* Reports directly to the Board of Directors

* Responsible for overall corporate policy

and strategy for quality

* Responsible for
quality management

* Provides the resources to implement the

Quanterra QAMP.

maintaining effective

Quanterra QAMP
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1.4.2 Chief Operating Officer

Reports directly to the President and CEO

Approves the Quanterr@AMP

Responsible for implementation of an
effective QMS

Implements improvements in operations
and quality programs

Provides feedback regarding customer
satisfaction.

1.4.3 Vice President of Operations

1.4.4

Services

Reports directly to the Chief Operating
Officer

Approves the QuanterraQAMP and
Quality Policy Documents

Recommends improvements in operations
and quality programs

Oversees evaluation of new technology
and required quality control

Corporate Director of Quality
Assurance

Reports directly to the Vice President of
Operations Services and Chief Operating
Officer on all quality issues

Reviews and approves changes in
laboratory quality assurance (QA) staff

Maintains a strong line of communication
to and provides guidance to the QA
Managers
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Approves the QuanterraQAMP, the
Facility Appendices to the QAMP,
Quality Policy Documents, and Corporate
Standard Operating Procedures (SOP)

Serves as a technical consultant and
resource on quality issues to ensure
uniform excellence in quality and
regulatory analytical compliance at all
Quanterra operations

Responsible for assessing, maintaining,
and improving the QuanterraQAMP
implementation

Supervises and provides guidance to
corporate QA staff

Suspends processing when significant
quality requirements are not met

Oversees independent systems and
performance audits of Quanterra
laboratories to identify areas where
improvement is needed to comply with
the QAMP

Responsible for reporting all matters of
quality assurance to the President and
senior management.

Issues Corporate Quality Assurance
Directives as required to clarify policy

Duties completed by Assistant QA
Director in absence of the Director

1.4.5 Assistant Quality Assurance

(QA) Director

Quanterra QAMP
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* Reports directly to the Corporate Director
of Quality Assurance

 Serves as a back-up to the Corporate
Director of Quality Assurance in their
absence

* Completes special projects related to
corporate QA issues

1.4.6 Quality Assurance (QA)
Manager

* Reports directly to the Laboratory
Manager and indirectly for all QA matters
to the Corporate Director of Quality
Assurance

» Approves the Facility-Specific Appendix
to the QuanterraQAMP

» Approves operation-specific SOPs

* Responsible for assessing and maintaining
the QAMP implementation within the
facility operations

* Responsible for ensuring and improving
quality within facility operations

* Recommends resolutions for ongoing or
recurrent nonconformances within the
laboratory

* Supervises and provides guidance and
training to laboratory QA staff

* Responsible for issuing “stop work
orders” in analytical areas when
significant quality requirements are not
met
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Assists in maintaining  regulatory
analytical compliance
Serves as the in-house client

representative on all project inquiries
involving data quality issues

Monitors data quality measures via
statistical methods to verify that the
laboratory routinely meets stated quality
goals

Performs QA assessments

Issues QA directives, policy or local QA
SOPs to meet the Corporate requirements
or to clarify such requirements for their
facility.

Tracks and closes external and internal
findings of QA audits

Reviews and approves corrective action
plans for nonconformances, trends
nonconformances to detect systematic
problems, and initiates additional
corrective actions as needed.

Assists in the preparation of and approves
Quality Assurance Project Plans (QAPPS)

Serves as a QA officer for significant
projects.

Coordinates laboratory certification and
accreditation programs

Maintains controlled quality documents

Prepares a monthly quality report to
management

Quanterra QAMP
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Responsible for approving reference data
and changes on LIMS.

1.4.7 Regional General Manager

1.4.8

Reports directly to the Chief Operating
Officer

Responsible for implementing and
adherence to the Quanter@AMP in
their operating units and approves the
QAMP Facility-Specific Appendices for
those units.

Assigns specific responsibilities  within
operational units to resolve quality-related
problems within their region

Maintains a dialogue with the Chief
Operating Officer, regional QAMs and

the Corporate Director of Quality
Assurance
Assesses the effectiveness of the

Quanterra QMS within their region.

Laboratory Manager

Reports directly to the Regional General
Manager

Responsible for implementing and
adherence to the Quanterr@AMP and
all corporate policies and procedures
within the laboratory

Approves the Facility-Specific Appendix
to the Quanterra QAMP and Facility-
Specific SOPs

Annually assesses the effectiveness of the
QAMP within the operation
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Maintains adequate staffing documented
on organization charts

Responsible for implementing
internal/external audit findings corrective
actions

1.4.9 Operations Manager

Reports directly to
Manager

the Laboratory

In Operations where this positions does
not exist, these responsibilities lie with
Group (Area) Leader or Team Leader.
Supervises daily activities of the
Operational Groups

Schedules analytical operations

Supervises QC activities performed as a
part of routine analytical operations

Implements data review procedures
and

Supervises  the preparation
maintenance of laboratory records

Supervises maintenance of instruments
and scheduling of repairs

Works with the Systems Manager and
Group/Team Leaders to assure the
requirements of projects are met in a
timely manner
Responsible  for
requirements.

meeting  quality

1.4.10 Laboratory Technical Manager

Reports directly to Laboratory Manager

Quanterra QAMP
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Responsible for
development of SOPs

coordinating

Performs technical training in area(s) of
expertise

Overall, responsible for a defined
technical area(s) of the laboratory. In a
small laboratory, these responsibilities
may be shared with another position.
Other laboratories may have one or more
technical managers

Interfaces with management on technical
needs and solving day-to-day technical
Issues

Determines qualification required for
technical positions and evaluates job
candidates against those requirements

Investigates technical issues related to
projects as directed by QA

Evaluates new methods, technical
proposals, and statements of work.

Certifies the qualification of laboratory
personnel.

1.4.11 Systems Manager

Reports directly to
Manager

the Laboratory

Supervises daily activities of the Project
Management, and/or Sample Control,
and/or Administrative, and/or Report
Production Groups
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In some laboratories the CSM may have
all or some of the responsibilities of the
Systems Manager.

Works with the Operations Manager
and/or Group/Team Leaders to ensure the
requirements of projects are met in a
timely manner
Responsible  for
requirements.

meeting  quality

1.4.12 Customer Service Managers

(CSMs)

Reports
Manager

directly to the Laboratory

Defines customer requirements through
project definition
customer

Assesses and

satisfaction

assures
Provides feedback to management on
changing customer needs

Brings together resources necessary to
ensure customer satisfaction.

1.4.13 Project Manager

Monitors analytical and QA project
requirements for a specified project

Acts as a liaison between the client and
the laboratory staff

Prepares Quality Assurance Summary
(QAS) or equivalent summary form and

communicates project-specific

requirements to all parties involved

Quanterra QAMP
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Assists the laboratory staff with
interpretation of work plans, contracts,
and QAPP requirements

Reviews project data packages for
completeness and compliance to client
needs

Keeps the laboratory and client informed
of project status

Together with the QA Manager, approves
customer requested variances to methods
and to standard laboratory protocols

Monitors, reviews, and evaluates the
progress and performance of projects

Reports client inquiries involving data
quality issues or data acceptability to the
facility QA Manager and to the operations
staff

Conducts project reviews to assess the
laboratory’'s performance in meeting
customer requirements

Prepares reissue requests for project data

Responsible  for

requirements.

meeting  quality

1.4.14 Group (Area) Leader or Team

Leader

Reports directly to either the Systems
Manager, or Operations Manager or
Laboratory Manager depending on
specific laboratory organization.

Supervises daily activities of analyses
within the group
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* Supervises QC activities performed as a
part of routine analytical operations
* Implements data review procedures
* Supervises the preparation and
maintenance of laboratory records

* Evaluates instrument performance and
supervises the calibration, preventive
maintenance, and scheduling of repairs

» Oversees or performs review and approval
of all analytical data

* Reports nonconformances to the
appropriate managers
* Responsible for meeting quality

requirements.

1.4.15 Analyst

» Performs analytical methods and data
recording in accordance with documented
procedures

+ Performs and documents calibration and
preventive maintenance

» Performs data processing and data review
procedures

* Reports nonconformances to the

Supervisor/Manager and QA Manager

 Ensures sample and data integrity by

adhering to internal chain-of-custody
procedures
* Responsible for meeting quality

requirements.

Quanterra QAMP
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1.4.16 Sample Custodian

Ensures implementation of proper sample
receipt procedures, including maintenance
of chain-of-custody

* Reports anomalies associated with
condition-upon-receipt of samples to the
Project Manager

* Logs samples into the LIMS

» Ensures that all samples are stored in the
proper environment

» Assists Environmental Health and Safety
staff with sample disposal

* Responsible  for

requirements.

meeting  quality

1.4.17 Report Production Staff

* Accurately generates and compiles
analytical reports and associated
deliverables for delivery to the client

* Responsible  for

requirements.

meeting  quality

1.5

It is the responsibility of each Quantérra

General Responsibilities

associate to perform their job-related duties in
compliance with all Quanterraorporate and

operation-specific ~ SOPs
applicable to their position.

and  policies

1.6 Waste, Fraud, and Abuse
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Quanterra’, through its ethics policy
(Corporate Policy Number LEG-001) and
ethics training, and the Quanterra’
Compliance Program (Corporate Policy
Number LEG-009) requires and encourages
all associates to report any activity that may
be considered wasteful or fraudulent. Any
incidents reported are subject to a complete
investigation per Quanterra’ Corporate Policy

Number LEG-005, “Internal Investigation”.
Associates involved in such activities are

subject to immediate dismissal.

Substance abuse is unacceptable behavior for
Quanterra associates and abuses are subject
to Human Resources disciplinary policies.

Prior to hiring, all Quanterra associates

undergo drug screening and are subject to
random screening on an annual basis. The
Quanterra procedures on substance abuse

meet the federal contracting guidelines.
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2.0 Quality System and Description

Quanterra’ has defined Quality as meeting the
requirements of our clients, both internal and
external. The QMS provides the structure to
achieve the total quality management goals
necessary to obtain world class standards of
performance and quality in all areas.

2.1  Quality Management System
The purpose of the QMS is to ensure the
quality of products and services. The QMSis
a structured management system  of
principles, objectives, policies,
responsibilities, and implementation plans at
the organizational and project-specific levels.
At the organizationa level, the QM S provides
the framework within which project-specific
planning, implementation, and performance
assessment may occur. The QAMP
documents the QM S and describes both the
organizational and project-specific principles,
goas, controls, and tools of the QMS. The
QMS is described in detail in this QAMP,
Quiality Policy Documents, and SOPs.

The QMS steering committee is comprised of
the Quanterra’ President and CEO and his
staff. This committee establishes the
Quanterra’ Vision and its strategic plan and
provides leadership and support for the
achievement of dl quaity goals and
objectives. It is the responsbility of all
Quanterra’  directors and managers  to

implement the QMS dements by setting
goas and objectives which lead to the
achievement of the Quanterra’ Vision.

2.2  Quality Assurance

Quality Assurance (QA) is defined as a
system of activities which ensures a process,
product, or service that meets the needs and
expectations of the customer. QA is an
integral part of Quanterra’ 's QMS.

The organizationa and project-specific
systems of the Quanterra’ QMS, discussed in
Section 2.1, are used to define QA goals.
Controls at the organizational level regulate
activities  that  support
standardized functions such as associate
qualifications and training, document control,
and material procurement. Controls at the
project level regulate the definition and
implementation of customer requirements to
produce the desired type and quality of
product. Some specific examples of quality
controls are;

common or

* Measuring lab and

control

» Demonstrating lab capability through data
guality assessments which document the
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overal qualification of the laboratory to
perform environmental analyses

» Utilizing SOPs to ensure uniformity and
compliance in the measurement process

» Providing controlled flexibility in routine
methodology to meet project-specific
sample and data requirements

» Monitoring operational performance of
the laboratory on a routine basis and
providing corrective action if needed

» Recognizing and promptly correcting any
factors which adversely affect quality

» Maintaining complete records of sample
receipt, laboratory anadysis, data
evaluation and reporting, and sample
disposal.

2.3  Quality Documents

The QM S is defined by a series of documents
which are described in Sections 2.3.1 through
2.35. The review and control of these
documents are described in Section 5.0.

Following is a list of documents used to
Quanterra”s  QAMP. The
requirements of severa of these documents
are cross-referenced with the content of the
QAMP in Table 2.3-1. A cross-reference of
the QAMP and Quanterra’ documents to
NELAC Qudity Systems Standards is
presented in Table 2.3-2.

develop

+ Draft Interim Final EPA Requirements for
U.S.

Quality Management Plans,
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Environmental Protection Agency, EPA
QA/R-2, August 1994

EPA Requirements for Quality Assurance
Project Plans, EPA QA/R-5 Final, August
1997

Specifications and Guidelines for Quality
Systems  for Environmental Data
Collection and Environmental Technology
Programs, American Society for Quality
Control, Energy and Environmental
Quality Division, Environmental Issues
Group, ANSI/ASQC E4-1994 (Formerly
EQA-1), January 1994

Quality Assurance Program Requirements
for Nuclear Facilities, The American
Society of Mechanical Engineers, ASME
NQA-1-1989 edition

Quality Assurance, Office of Nuclear

Energy & Office of Environment, Safety,

and Health, United States Department of
Energy, DOE ORDER 5700.6C, August
1991

Title 10 Code of Federal Regulations, Part
830.120 Quality Assurance Requirements

Implementation Guide for Use with

Independent and Management Assessment
Requirements of 10CFR, Part 830.120
and DOE 5700.67, DOE G414.1-1,

August, 1996

Implementation Guide for Use with
10CFR, Part 830.120, Quality Assurance,
6830 - Rev. 0, April 15, 1994

Performance Criteria for Radiobioassay,
ANSI N 13.30, September 1989
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« Measurement Quality Assurance for
Radioassay Laboratories, ANSI N 42.2,
Revised May 21, 1992, Revision 10A

e Quality Management and Quality System
Elements for Laboratories - Guidelines,
American National Standard, American
Society for Quality Control, ANSI/ASQC
Q2-1991

* International Standard ISO/IEC Guide 25-
1990

* Interim Standard National Environmental
Laboratory Accreditation Conference
Draft Standards January 12, 1998 and
Standards dated July 2, 1998

2.3.1 Quality Assurance
Management Plan
This Quanterra Quality  Assurance

Management Plan (QAMP), along with
Quality Policy Documents and SOPs,
provides the criteria and specifications for the
generation of environmental analytical data.
The QAMP provides QC criteria for standard
procedures and facility-specific
instrumentation as well as method detection
limit (MDL) information.

2.3.2 Quality Policy Documents

Quality Policy Documents provide further
detail to the QAMP. They describe the
requirements for a specific program on a
corporate-wide level. Quality  Policy
Documents the concepts and
requirements contained in the QAMP and

use
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provide sufficient detail so that corporate or

facility-specific SOPs can be developed.

2.3.3 Standard Operating
Procedures

Standard Operating Procedures (SOPSs)
describe  step-by-step instructions  for
performing a method or activity. In addition,
there are SOPs which relate to other support
services performed in the company. In
general, SOPs will be corporate or operation
specific. Corporate SOPs specify procedures
that
Operation-specific SOPs detail procedures
that pertain to a specific facility operation

are standard across Quanterra

only. SOPs specify procedures, methods,
corrective action requirements,
documentation, review, and verification

requirements. SOP format and document
control are described in QuantérrRolicy
Number QA-001, “Standard Operating
Procedures.” SOPs that are performed by
each Quanterraoperating unit are listed in
Section 3 of the Facility Appendix to this
QAMP. SOPs are living documents and may
supersede requirements in this
document until the QAMP update every two

years.

some

2.3.4 Quality Assurance Project or

Program Plans (QAPPs)

Regulations and contracts may contain QA
requirements which are different from
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Quanterra’ 's QAMP. To address unique or
project requirements, Quality Assurance
Project Plans (QAPP) may be prepared and
implemented. The requirements documented
in a QAPP take precedence over the
Quanterra’ QAMP for that project.

Similarly, some regulatory programs such as
Florida Department of Environmenta
Protection (FDEP) and Florida Department of
Health (FDH) require QA Plans specific to
their program. The FDEP and FDH require
that each laboratory certified in the state
submit and maintain a Comprehensive QA
Plan. Many dtate certifying agencies have
reciproca certification agreements with
Florida. In these situations, the QA Plan
submitted for regulatory programs takes
precedence over the Quanterra’ QAMP.

If requested and approved by the client,
project-specific requirements may be less
stringent than the Quanterra’ quality program.
Typical specifications contained in a QAPP
or documentation include:

* New or modified testing methods

* Unique QC logic

* Special requirements for equipment use
and maintenance

* Special handling due to

considerations

safety

* Project-specific detection and reporting
limits
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* Project-specific accuracy and precision
limits or the statistical treatment of data

» Additional or uniqgue documentation or
records management requirements.

2.34.1 Quality Assurance

Summary

Quality Assurance Summaries (QAS) or
equivalent are used to distill client-specific
requirements typically documented in project
QA plans onto a concise format. The
summary describes for each project the
required quality control samples, batching
schemes, flagging conventions, deliverables,
or other special client requests that may differ
from routine laboratory operations. The QAS
or equivalent is disseminated to laboratory
operations by the Project Manager to
document client-specific requirements. The
QAS may be used alone or in conjunction
with the project-specific QA plans.

2.3.5 Other Documents

Other documents which can affect the quality
program may include the Chemical Hygiene
Plan (CHP), the QuanterraCompliance
Program , memos, guidance documents, work
instructions, and periodic
assessment reports. These documents may
further define or guide the implementation of

management

quality standards at Quanterraut shall not
conflict with the QAMP or diminish the
effectiveness of the QMS.
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3.0 Associate Qualification and Training

All activities performed by Quanterra” shall
be accomplished by quaified associates. The
following definitions are relevant to the
discusson of associate qualification and
training presented in this section:

Qualification - The characteristics or
abilities gained through education,
training, or experience that enable an
individual to perform arequired task.

Orientation - The act or process of
acquainting individuas with an existing
situation, environment, or condition.

Training - In-depth instruction to develop
proficiency in the application of
requirements, methods, and procedures.
Instruction may be internal or externa
classroom sessions, courses, or on-the-job
training.

Employee orientation and training must be
performed in compliance with Quanterra”
Corporate SOP Number CORP-QA-0013,
“Employee Orientation and Training”.

3.1  Associate Qualifications

Each operating shall have job
descriptions for all positions. These job
descriptions must specify the minimum
qualifications for education and experience,

unit

performance shall be compared with the
requirements of his/her job description at
least annually,
associate's annual performance review. Due
to their length and detailed nature, job
descriptions for all employees are provided in
a separate Human Resource (HR) Manual
available at each laboratory.

in conjunction with the

Quanterra’ expects the necessary knowledge,
experience, and skills to be demonstrated by
formal academic training. Qualifications of
professional associates shall be documented
include academic
credentials, employment history, experience,
and professional registrations. A copy of the
resume will be placed in the associate’s
training file or may be maintained in
electronic format.

by resumes which

3.2  Oirientation and Technical
Training of Laboratory Staff

Associates receive internal, external, formal,
and informal training. Training is performed
to maintain and develop proficiency, and to
promote improvement. Training is performed
by individuals knowledgeable in the subject
matter.

knowledge, and skills which are necessary to  Quanterra”’ associates are qualified based on

perform at a satisfactory level. An associate's

the experience and training documented in
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the individual’s training file, and are assigned

duties within their experience and training.

Each new associate shall receive orientation
and training in quality and health and safety.
Each new associate shall be supervised in
their assigned duties by their supervisor or
designee. The authorization to perform

independently shall be documented in the
training files and must be approved by the
Technical Manager or designee. In addition,
training for associates may include

professional, managerial, communication,

and interpersonal skills as appropriate. On-
going or be

performed to determine training needs and
effectiveness of instruction.

periodic assessments will

321

Each newly hired Quanterra”

Quality Orientation
associate

receives a Quality orientation. The QA
Manager or designee shall conduct this

orientation within two weeks of the
associate's  report-to-work  date.  This
orientation will be documented in the

associate's training file. The QA Manager
shall review the following topics (at a

minimum) with the new associate as they
apply to individual’s assigned

responsibilities:

Quanterra” Quality Policy and applicable
documents including the Quanterra”
QAMP
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Quanterra’ policies on ensuring data
integrity, meeting client requirements, and
ethics

Identification and documentation of
nonconformance and corrective action
procedures

Proper data recording practices

Key elements of Quanterra’ Quality
Control Program Policy (No. QA-003).

The QA orientation or on-going training shall
be documented using a written exam, a
checklist, or a preprinted form.  This
documentation is required to demonstrate an
understanding of the Quality orientation and
to determine if any areas covered require
further training.

3.2.2 Quality Training

Continued training in the mission and goals
of the QAMP shall be provided at least once
per year. Formal training sessons are
conducted and documented by the QA
Manager or designee. The training program
shall address relevant regulatory
requirements, basc QC practices,
responsibilities of the technical and QA staff,
and the reporting of nonconformances.

In addition, each Quanterra” associate shall
become familiar with the operating unit's
quality programs by reading the relevant
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sections of the Quanterra” QAMP, policies,
and SOPs pertinent to his/her position.

3.2.3 Health and Safety Orientation
and Training

Each newly hired Quanterra” associate,
contract worker, or working visitor is
required to go through hedth and safety
orientation and training as per the laboratory
Chemica Hygiene Plan (CHP). The
orientation must be performed as soon as
possible after the associate’s report-to-work

date and before chemicals are handled.

Quanterra” associates and contract workers
shall be given comprehensive health and
safety training within ninety days of the start-
to-work date. Documentation is maintained in
the associate’s training file. A detailed
description of this training is also provided in
the CHP.

3.24 QA Manager Training

All QA Managers shall receive training so
that they are proficient in the requirements of
QAMP.
proficiency of QA Managers shall be

maintained through active participation in QA
audits and the preparation and review of QA
documents.

the Quanterra” Continued

3.3

Each active Quanterra” associate has an

Training Files

individual training file maintained by the QA
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Manager or designee. The types of training
documents included in the training file are as
follows:

* Associate’'s resume (if not maintained
electronically)

* Quality assurance and quality control
* Health and Safety

» Technical proficiency

» Professional Development

* Regulatory/Compliance.

Information is filed in the training file as
training is received. Not all associates will
have training records for all areas depending
upon their job function or tenure with the
company.

3.3.1 Associate Resumes

A copy of the associate’s current resume will
be placed in the associate’s training file or
maintained in  electronic  format.

Qualifications of associates, as documented
on resumes, include academic credentials,
history, and

employment experience,

professional memberships and registrations.

3.3.2 Individual Training Records
for the Areas of Quality, Health
and Safety, and Technical
Proficiency Monitoring

Training of each associate shall be

summarized and documented on training
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forms or in a data base. These include
documentation of participation in training,
one-on-one training, on-the-job training
initill  and ongoing proficiency, or
participation classes and  other
presentations, and any other formal training
sessions, either internal or external. Examples

of some of the forms used to document this
training are provided in the Corporate SOP,
“Employee Orientation and Training”, SOP
Number CORP-QA-0013. Initial or ongoing
technical proficiency training records shall
include documentation of the ability to
perform sample preparation or analysis using
internally prepared laboratory control samples
and/or externally available blind standard
reference materials per the most current
version of the method or SOP. For further
details on initial or ongoing technical training
refer to “Employee Orientation and
Training”, SOP Number CORP-QA-0013. In
addition, if any tests are given as part of the
training in each of these areas, the results are
filed individual's training file.
Technical proficiency of analysts must be
approved by the Technical Manager
designee.

in

in the

or

3.3.3 Training Records for

Professional Development
This category includes documentation of all
courses taken relating to an individual's
professional development.  Examples of
Conflict  Resolution,

courses include
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Management/Supervision, Time
Management, Conducting Effective

Meetings, and Interviewing Skills.

3.3.4 Training Records for

Regulatory/Compliance
Information

This category provides for documentation of
training on topics required by law (with the
exception of safety documented previously).
Examples of this category are Sexual
Harassment, Drug-Free Workplace, and
Quanterra” ethics.
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4.0 Procurement of Items and Services

This section defines the Quanterra’ requirements
for the procurement of items and services.
Controlling the quality of items and services
procured by Quanterra’ will help us meet the
needs of our customers. The Quanterra’
procurement program requires:

Assurance that purchased items and services
meet  Quanterra -established requirements
and perform as expected

Definitions and  descriptions of the
documentation levels required for the
applicable technica and administrative
requirements

Evaluation and qualification of vendors.

4.1  Selection of Vendors

Prospective vendors are selected based upon
criteria appropriate to the materials or services
provided. For national vendors and contracts, the
vendor is selected by the Corporate Director of
Contracts through ether a competitive
proposal/bid process, strategic business alliance
or negotiated vendor partnership. Potential
vendors are required to complete a vendor
acceptance application and are evaluated on the
following criteria as appropriate:

The vendor’s history of providing identical or
similar products that perform satisfactorily in
actua use

The vendor’'s service record and ability to
provide a complete product line and
commensurate service

- The vendor’s ability to administer inventory
at Quanterra facilities through a fully
developed inventory management system
that will ensure correct stocking levels as
well as shelf-life tracking

- Software systems that will integrate with
Quanterra systems

« Objective evaluation of the vendor's current
quality records supported by documentation

- Ability of the vendor to provide service
agreements for instruments that meet
Quanterra specifications

- Evaluation of the vendor’s business strategy
and the ability of that strategy to complement
Quanterras quality program

. Results of audits by Quanterraof the
vendor's technical and quality capability.

A Quanterra quality representative shall

determine the appropriate level of evaluation
criteria for the item or service being purchased.
Vendors that provide test and measuring
equipment, solvents, standards, instrument-
related service contracts, or subcontracted
laboratory services shall be subject to more
rigorous controls than vendors that provide off-
the-shelf items. For the procurement of testing
and measuring equipment it is recognized that
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the environment in which the measurement
system is placed may have a bearing on its
performance. Therefore, in lieu of other supplier
gualification activities, the quality representative
shall ensure that an acceptance testing plan isin
place to ensure that the measurement system is
able to meet specifications in the intended
operating environment.

4.2  Procurement of Quality-Related
Items

The quality of instruments, equipment,
standards, reagents, solvents, other chemicals,
gases, water, and laboratory containers used in
analyses must be known so that their effect
upon analytical results can be defined. Quality-
related items (QRIs) are items that are used in
the operational unit that must meet a minimum
quality requirement. All QRIs purchased by
Quanterra’ operating units shall be evaluated to
ensure that they meet the requirements and
specifications established by Quanterra”. These
requirements and specifications include, but are
not limited to, client contracts, project-specific
QA requirements, data quality objectives
(DQOs) and analytica method requirements,
and defined technical specifications.

Quality specifications shall be included or
referenced in the purchasing documents for the
procurement of the applicable items. Reference
to an approved model, lot number or chemical
grade is sufficient. If items which may affect
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laboratory quality are requested from non-
preapproved vendors, quality approval must be
obtained prior to placing the order.

When ordering QRIs, a system shall be put in
place to verify the quality of the item received.
Each laboratory shall assign individuals
responsible for materia procurement and
control. Dutiesinclude:

«  Specifying, in purchase orders or
requisitions, suitable grades of materials
(grade shall be defined by the responsible
manager and detailed in SOPs)

«  Verifying upon receipt that materials meet
requirements (see section 4.2.3) and that, as
applicable, material  certificates are
provided and maintained

« ldentifying and storing materials

« Verifying that material storage is properly
maintained, and removing materials from
use when shelf life has expired.

4.2.1 Role of Corporate Director of
Contracts

The Corporate Director of Contracts supports
the |aboratory by:

- Maintaining, issuing, and negotiating
contracts

« ldentifying vendors and
subcontractors

« ldentifying vendors for unique or scarce
materials

potential
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Preparing and communicating corporate
policies  regarding  purchasing and
procurement

Developing and implementing with QA a
review of the purchasing program as it
pertains to procurement of QRISs.

In order to enhance the quality and consistency
of the product within the laboratory network,
the Director of Contracts shall pursue national
contracts for laboratory supplies, standards, and
instruments of known quality and proven
reliability.

4.2.2 Role of Quanterra” Purchasing
Quanterra’ Purchasing supports the laboratory
by:

Identifying vendors for unique or scarce
materials

Maintaining a system to facilitate purchases
made by each facility

Maintaining lists of available items through
catalogs or contract agreements with
approved vendors

Preparing and communicating corporate
policies  regarding  purchasing and
procurement.

4.2.3 Procurement Procedures

The specifications for standards, chemical
reagents, solvents, gases, water, and other QRIS
shall be documented in SOPs. In addition,
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each laboratory must have SOPs that cover the
following:

« Checking purity of standards, reagents,
reagent grade water, and other chemicals as
appropriate versus intended use

« Preparation, storage and expiration of
standards, reagents, and other chemicals as
appropriate

«  Requirements for lab containers (eg.,
volumetric glassware).

Corporate SOPs will be developed for these
processes where appropriate. Operation-
specific SOPs shall be in place if a corporate
SOP does not exist.

Corrective actions for failure of an item to meet
required specifications are as follows:

« Review current supplies and eliminate from
use; this must include communication to
the Quanterra’ laboratory network and
corporate purchasing to avoid additional
problems in other facilities

. Return to vendor

Evaluate anew lot or alternate supplier

- Evauate the impact on product or process.
The Corporate Director of Purchasing or the

Corporate Director of Quality Assurance shall
be notified promptly of any quality problems
with national vendors.
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4.2.4 Evaluation of QRIs

Most QRIs will be evaluated as a function of

the standard analytical process. This involves

the analysis of method blanks, as well as other

QC samples as described in Section 8.0. For
some QRIs, small variability in the item may
significantly affect analytical results. For these
QRIs the anaysis and evauation must take
place prior to using the item. The Corporate
SOP CORP-QA-0001; “Quality Testing of
Solvents, Acids, and Reagents (QRI
Program)”; documents the testing procedures
and acceptance criteria. A list of QRIs that
require testing prior to use is listed in Table
4.2-1. If any QRI is determined during routine
use to be the source of quality problems, or has
demonstrated variability that affects analytical
results, the QRI may be added to the list in
Table 4.2-1. Facilty QA Managers must
forward such requests to the Corporate Director
of Quality Assurance, the Director of
Purchasing, and Corporate Technology.

For items that are used regularly by Quanterra
facilities where no unique requirements or
specifications are required, the items may be
purchased off-the-shelf. These items are
ordered from the supplier on the basis of
specifications set forth in the supplier's
published product description. Off-the-shelf
items include general laboratory supplies such
as (glassware, filter paper, pipettes,
chromatography columns. These items are

and
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evaluated as a function of the standard
analytical process. An off-the-shelf item can be
added to the list in Table 4-2.1 when it is

determined that evaluation prior to use is

required. Requests to add items to this list are
made to the facility QA Manager.

Evaluation of instruments purchased shall be
conducted according to the acceptance testing
plan as established in the procurement
documents. Acceptance criteria may include
instrument reliability, sensitivity, stability,
accuracy, and ability to interface with existing
computer systems and networks.

4.2.5 Special Requirements for
Standard Reference Materials

For all standard reference materials (SRMs),
Quanterra will use materials of known quality
for the intended use. Where available, SRMs
will be traceable to the National Institute of
Standards Technology (NIST), the American
Association for Laboratory Accreditation
(A2LA), or to an equivalent source. If the
traceability is not commercially accessible, the
best available standard for the material or
isotope shall be used. Certificates for Certified
Standard Reference Materials (CSRMs) shall
be procured from the supplier. Documentation
received with each standard shall include the
following information as appropriate:
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Traceability to an approved source (where
available) or other certificate of analysis

Radionuclide identification with activity
and error

Reference Materia Certificate

Certification Report that will include
pertinent information such as:

Starting material characteristics
including purity and traceability

Expiration date
Lot number
Preparation date

Methods  of measurement and
associated uncertainty

Actual weights and measurements
determined by  gravimetric  or
volumetric measurement

Unique identifying number

Formula weight

Density

Half-life of radionuclide(s)
Mass and volume of standards

Percent of impurities

Receipt, storage, evaluation, use, control, and
disposal of al standards as well as
documentation of these activities are described
in  operation-specific  SOPs.  Additional
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discussion of standards can be found in section
85.4.

4.3  Procurement of Subcontract
Laboratory Services

A subcontract laboratory is defined, for the
purposes of this QAMP, as a laboratory external

to the Quanterra’ laboratory network. However,

for certain federal programs, a branch location of

the Quanterra’ laboratory network may also be
defined as a subcontractor and require client and
agency approval prior to use on a project. If
required, Quanterra’  will meet those
requirements. A subcontracted laboratory will be
used only in the event that any of the Quanterra’
laboratories do not have the capability or
capacity to perform the requested testing, or as
directed by the customer. A subcontracted
laboratory shall be used only after approvd is
obtained from the client and the quality of the
laboratory is determined to be acceptable
according to Quanterra’ Corporate SOP Number
CORP-QA-0012, “Selection and Evaluation of
Subcontractor Laboratories”. Once these
conditions are met, the subcontract laboratory
will be added to an approved subcontractor list
maintained in a database.

Subcontracted laboratories may be removed
from approved status on the basis of a failure to
perform adequately, as a result of audit findings,
nationally recognized or other performance
evaluation sample results, or at the request of the
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Corporate Director of Quality Assurance. The
QA daff are responsible for evaluating,
approving, and recommending subcontractors.

The Project Manager of the primary laboratory is
responsible for identifying and initiating
prequalification of the subcontract |aboratory
and managing the subcontractor throughout
project implementation.

4.4  Vendor Partnerships

Quanterra’ may enter into  partnership
agreements with vendors under the auspices of
the technology organization. The purpose of
these vendor partnerships is to standardize
instruments, data handling systems, and other
products or services which enable or enhance
our ability to meet or exceed the requirements of
our clients. Vendor partnership agreements must
meet the requirementsin Section 4.1.
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5.0 Documentation and Record Keeping System

5.1  Quality Documents and Records
Quality documents are those which define the
objectives, policies, and procedures that ensure
the quality of items and services provided by
Quanterra’. A system has been designed to
revise, distribute, and control quality
documents. Quanterra” quality documents are
listed in Table 5.1-1 along with their approval

requirements.

Records are documents that provide objective
evidence of the performance of an item or
process. Records are further discussed in
Sections 5.5 through 5.7.

5.2 Document Review and Revision

Quality documents have multiple levels of
review and approval appropriate for the
document. These reviews are demonstrated by
the signature of the reviewer on the document.
Quality documents are required to be
periodically reviewed and, if necessary,
revised. The frequency of this review is
dependent upon the type of document and
regulatory and client requirements. Table 5.2-
1 lists the Quanterra’ quality documents along
with their required frequency of review and the
individuals responsible for performing those

reviews. In addition to periodic review and

revision, quality documents must be revised
when the activity, policy, or procedure they
describe changes in a significant manner. All
changes shall be subject to the same review
and approval process. Amendments included

in documents shall be clearly marked.

5.3 Document Control and
Distribution

Document control is necessary to ensure that:

+ the system produces unequivocal, accurate
records which document all laboratory
activities

» associates have access to current policies
and procedures located in or near the area in
which work is performed at all times

e only current, authorized versions of
policies and procedures are used

* obsolete documents are archived in a
manner that allows easy retrieval

» the history of use for particular versions of

documents can be reconstructed.

Quality documents that are placed under a
controlled distribution include, but are not
limited to this QAMP, Quality Policy
Documents, and SOPs. Format and control of
SOPs are described in Quanterra” Policy
Number QA-001, “Standard Operating

Procedures.” QAPPs are also placed under a
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controlled distribution when that document is
entirely generated by Quanterra’.  These
documents shall clearly indicate the effective

date of the document and the revision number.

Quality documents are controlled by initially
distributing them to the associates who need to
be aware of or follow the contained
information or procedures. All subsequent
revisions or updates to the document are also
distributed to the associate. The controlled
copy distribution list is maintained with the
name of each associate who received a copy
along with their controlled copy number.

Subsequent revisions or updates to the
documents are also controlled and issued based
on the distribution list. Obsolete versions of
documents are removed from service when
new revisions are issued. Further details of
responsibilities and systems used for document
control are described in facility-specific SOPs.
Records of controlled distribution are
maintained by Quanterra’ and demonstrate that
current policies and procedures have been

issued to all appropriate personnel.

Controlled documents are marked "Controlled
Copy" and are numbered according to the
controlled copy distribution list or file. Copies
of documents placed under controlled
distribution are sometimes released as

uncontrolled with the understanding that no
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further updates or revisions of that document
will be issued to that individual document
holder. Quality documents are considered
proprietary to Quanterra” , but may be issued to
outside parties when approved by QA. These
are normally issued as uncontrolled copies.
Those copies are marked “Uncontrolled” and
are not assigned a control number.
Uncontrolled copies can also be issued to lab
personnel for review prior to implementation.
Uncontrolled copies of documents cannot be
used to perform work in the laboratory because
no updates or revisions will be provided for
those copies, and they are not retrieved when

new versions are released.

5.4  Effective Dates and Document
History

The effective date of any quality document,
except the QAMP, is the laboratory
designated implementation date, the date
when controlled copies are distributed and the
document isfirst put into use at agiven
Quanterra’ facility. The implementation date
is indicated on the title page of the document.
The QAMP implementation date is 60 days
after the revision date. Prior to this date, all
required reviews of the document are
complete; training is completed for personnel
who will be using the document; and resources

needed to perform the functions described in
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the document are in place. The document
control systems must include a master list or
file that identifies the current revision status of
quality documents and records the effective
date for each update and version of the
documents so that the history of use for each at

the facility can be demonstrated.

5.5 Records Management

Information for each business function of the
organization is stored appropriately according
to its type of information. The record keeping
system 1s intended to allow historical
reconstruction of all laboratory activities that
produce the resultant analytical data whether
manual or computerized. All  records,
certificates, and project reports shall be safely
stored as electronic or hardcopy, held secure,
and in confidence for the client. Details of the
records management program are contained in
the Quanterra’ Record Retention Policy No.

LEG-004 and supporting documents.

Quanterra’ is committed to providing
scientifically sound, legally defensible data of
known and documentable quality. Legally
defensible data are referred to as data which
will stand against reasonable adversarial
inquiry in the courts-of-law.  Data must be
supported by a QAPP, client agreements,

contractual documents, or the Quanterra”
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QAMP. Data must also be documented so that

the analytical process can be reconstructed.

Project files must be organized so that the
project events can be reconstructed if
necessary. Accountability for the completeness
and accuracy of information must be specified.
Supporting information, including data that
demonstrates a facility's ability to perform

specific analyses, shall be properly maintained.

Records are divided into two distinct types,
Quality and Project Records, which are
discussed in the following sections. Each
laboratory shall have a system in place that
provides for appropriate and adequate
implementation of these records management

requirements.

5.5.1 Quality Records

Quality records demonstrate overall laboratory
operation. Examples of quality records include

the following:

* Instrument logbooks

» Equipment monitoring records
+ Calibration records

* Instrument calibration data

* Maintenance log books

*  QC sample data

» Standard preparation logbooks
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+ Standard certificates

» Standard operating procedures

» Internal and external PE sample results
» Laboratory licenses and accreditations
* Quality reports to management

* Internal and external audit reports

* Nonconformance memos

* Training records.

These records may apply to one or more
projects, but in general they are applicable to
many projects.  Quality records must be

properly maintained in the facility files.

5.5.2 Project Records

Project records are documents which are
specific to a project or a group of samples

within an on-going project. =~ Examples of

project records are as follows:

» Chain-of-custody forms
* Raw analytical data

* Final data reports with case narrative and
cover letter

* QC and calibration results
» Project-specific nonconformance memos

* Project correspondence including phone
logs

* Quotes and Contracts where applicable
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» Project-specific QAPPs and SOPs.

Project records shall be properly maintained.

5.5.3 Electronic Data

Where computers or automated equipment are
used for capturing, recording,
reporting, storage or retrieval of analytical data,

processing,

the Quanterra’s record handling system
designed to ensure that:

« The requirements in the EPA Good
Automated Laboratory Practices (GALP),
as expressed in our SOPs are followed

e Computer software is documented and
adequate for use

e Procedures established
implemented for protecting the integrity of
electronic media datain terms of data entry
or capture, data storage, data transmission,
and data processing

are and

e Computers and automated equipment are
maintained to ensure proper functioning
and the environmenta and operating
conditions necessary to maintain the
integrity of calibration and anaytical data

e Security of data, including the prevention
of unauthorized access and modification of
computer data, is maintained.

UNCONTROLLED COPY

S



Further discussion of control of computer
hardware and software is given in the
following chapter.

5.6  Storage, Retention and Disposal
of Records

When records, as contained in files, are
transferred to a records storage area or off-site
storage area, they shall be placed in suitable
containers and an inventory sheet (hard copy or
electronic) prepared by the person submitting
the records. The contents of each container
will be compared to the inventory sheet and
labeled. If there are any discrepancies, the
container and inventory sheet shall be returned
to the supervisor or Group/Team Leader
submitting the records for resolution. In
accordance  with NELAC requirements,
Quanterra’ will store all quality records and
quality documents, as defined in this Chapter,
for a period of five years. Other records and
documents will be maintained and disposed of
according to Quanterra” Policy Number LEG-
004, “Record Retention.” All information
necessary for the historical reconstruction of
data must be retained by the lab. Records
which are only stored on electronic media must
be supported by the hardware necessary for

their retrieval.
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5.7  Data Confidentiality

Quanterra” considers the data and associated
information for a project to be confidential and
the property of the client. In order to preserve
client confidentiality, reports and supporting
records are only released to third party persons
or organizations after consultation with the
client and laboratory management. If however
directed by courts-of-law or other competent
authorities, such as regulatory agencies,
Quanterra’ will provide required records and
notify its clients and provide information as to
the identification of the requester and the
records that will be released.

The audit reports supplied by federal, state, and
local  regulatory agencies are public
information and can be released without
written consent of those agencies. However,
specific project audits are confidential and
must be approved by the client before releasing
them to athird party.

Regardless of confidentiality clauses

contained in contractual documents, no
information or records are released without
first obtaining written approval from the client.
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6.0 Computer Hardware And Software

The purpose of defining controls for computer
hardware and software is to protect the
integrity of computer-resident data. SOPs shall
be put in place to ensure that computer-resident
data and programs are accurate, controlled, and
secure. The required SOPs and their scope will
be presented in the Quanterra’ Software
Quality Assurance Plan.

Quanterra’’s commitment to meeting good
automated laboratory practices is presented in
the Quanterra Corporate Policy Number
CORP-IT-013, Software Quality Assurance.

6.1
Computer hardware used in the generation,
measurement, or assessment of client data shall
be of appropriate design and of adequate
capacity according
specifications. Computer hardware shall be
suitably located for operation, inspection,
cleaning, and maintenance. The computer shall
be installed with  the
manufacturer's recommendations. Any changes
to the equipment shall be approved by the
laboratory  Information Technology (IT)
representative.

Use of Hardware

to function to

in accordance

6.2
Procedures shall be in place to insure the

Security

integrity of client data. These may include
both physical and logical protection and will
ensure that access is limited to authorized
persons.

Data files will have backup copies made at
regular intervals to protect data against
accidental loss through a hardware or software
failure.

6.3
If computer software is used to acquire,

process, or report client data, that software will
be tested to ensure that it correctly performs its
intended function. Software may be validated
or verified, depending upon its complexity,

size, and whether it was purchased or

Use of Software

developed by Quanterra The following
definitions are used by Quanterra

» Validation - the process of establishing
documented evidence which provides a
high degree of assurance that a specific
process will consistently produce a product
meeting predetermined specifications and
quality attributes. This process
demonstrates and documents that the
software performs correctly and meets all
specified requirements.

» Verification - the process of checking the
accuracy of automatically (electronically)
calculated information.
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6.3.1
Industry standard software programs are
defined as those which are purchased and
widely used without modification to the
program itself. The program isinitialy verified
for use by using test problems with known
solutions to demondtrate that the program is
operational for the desired application.

Industry Standard Software

All purchased software must be used in
accordance with the terms of its software
license. Any use of software contrary to its
license terms is expressly prohibited by
Quanterra’.

6.3.2 Quanterra”-Developed Software
For programs used to process client data and
developed within Quanterra’, and externally
prepared programs which are modified by
Quanterra’, validation or verification must be
performed. The process used is dependent
upon the function of the software as follows:

 Large complex systems consisting of
several programs operating in unison to
produce an intended result must be
validated.

* For smaller software which only performs
numerical manipulation, sample sets of
numbers for which results are known

should be processed and the results verified.

In this case, known results are usually
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generated by performing hand calculations
using the same equations and procedures as
the software to verify that the software
produces identical results.

» Software which performs as part of
instrument operation should be verified as
previously described and by processing
reference materials through the instrument
system.  Processed instrument response
should be evaluated against expected
instrument response and performance.

6.3.3 Control of Software Changes
Changes to software used for processing client
data shall be controlled and documented
according to the procedures presented in the
Quanterra Corporate Policy Number CORP-
IT-013, Software Quality Assurance.

6.3.4 Software Revalidation

Whenever a program is changed, the change
will be evaluated to determine if revalidation is

necessary. If the software has had features
added, previous test problems should be rerun
to demonstrate that their function has not been
affected. @ New test problems should be

processed, as previously discussed, to verify
added performance. If software revision

changes the basic operation of the program,
complete revalidation of the program may be

required.

Spreadsheets and unprotected software used to
acquire, process, or report client data must be
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documented and reverified when changes are
made. The test problems used to provide initia
verification shall be reprocessed and the results
compared to demonstrate that performance of
the software is unchanged.

Laboratory operations is responsible for the
generation of the vaidation and verification
data for instrument level software. QA will
maintain  the necessary  documentation.
Corporate  Information  Technology is
responsible for generation and maintenance of
documentation relating to verification and
validation of the Quanterra’ LIMS system.
This is described in the Quanterra’ Corporate
Policy Number CORP-IT-013, Software
Quality Assurance.

6.4 Documentation

Documentation shall be established for system
development, change control, validation,
verification, and security. Documentation will
be retained according to the Quanterra’
Records Retention Policy No. LEG-004.

6.5 Computer Viruses

Quanterra’ shall employ the use of anti-virus
software to detect and remove viruses from
software.
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7.0 Planning

The generation of environmental analytica
data is an intricate process. Success is
dependent upon the timely execution of
interrelated steps, many of which may be
project-specific.  Quanterra’  has  an
organizational system in place to ensure that
al projects are properly planned prior to
project initiation, and are monitored for
conformance to project requirements during
the course of the project. This system ensures
that Quanterra’s clients receive quality

deliverables, as well as quality service.

Quanterra” communicates with its clients to
identify the client’'s needs. Project Managers
(PMs) work together with Customer Service
Managers (CSMs), or designee, to assess and
Each
client is assigned a single point of contact,
usually a PM, to ensure that there is a strong
line of communication between the client and

coordinate Quanterra”’s resources.

Quanterra’. Projects receive technical and
QA support at the laboratory or corporate
level as needed to ensure that project DQOs

are achievable.

7.1
The sample collection and data generation
processes are designed to produce analytical
data that accurately reflect the nature of the

Data Collection Process
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site or sampling point. Figure 7.1-1 shows the
sample collection and data collection
processes. To ensure our services meet client
and project requirements, communication and
planning with the client are emphasized. The
organization described in Section 7.2 is in
place to ensure that these goals are achieved.

7.2

Project

Organizational Responsibilities
planning is normally performed
within Quanterra” by the operational units.
Each operating unit also has the responsibility
for customer service within their operating
unit. CSMs or designee, Account Managers
(AMs), PMs, Operations Managers, and
Laboratory Managers play an integral part
that will collectively ensure that all projects
are thoroughly planned and communicated to
all appropriate personnel. Successful project
planning and communication of project
requirements ensures that the laboratory has
facilities and resources to perform the tests

required, samples will be handled
appropriately and that analytical data will be
reported in compliance with project

requirements. As a matter of policy, CSMs or
designee, AMs, PMs, Lab Managers, and
Operations Managers work together to ensure
that the following will occur prior to receipt
of samples at the laboratory:
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Samples collected,
preserved and packaged,
& field documentation
prepared
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FIGURE 7.1-1
Data Collection Process Flow Diagram

Chain-of-Custody initiated

v

Responsibility of the
Field Personnel

Samples shipped

v

Samples received in the
laboratory

v

Chain-of-Custody
completed

v

Samples examined for
condition upon receipt

v

Holding times and
analysis request reviewed

Log-in reviewed by
Project Managers- |
analyses prioritized by
Group/Team Leaders

v

Samples analyzed

v

Data and QC sample Responsibility of
results reviewed Laboratory Associates

v

v

Responsibility of
Laboratory
Sample Custodian
and Project Manager

Data verified

v

Samples logged in

v

Samples placed into
proper storage
environment

v

Report compiled =

v

Responsibility of
Project Manager

Data reported
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Samples are scheduled for arrival at the
laboratory

All unique project requirements have
been identified and communicated to all
appropriate personnel

Standardized client, state, federal, or
Quanterra’ programs are appropriately
selected

Fully-qualified subcontract laboratories
have been selected if needed

A review has been performed on al pre-
project documents such as proposals,
contracts, and/or QAPPsto identify range
of tests required and within scope of
laboratory being used

All appropriate and required preparations
have been made at the laboratory to
accommodate  or meet project
requirements as described in proposals,
contracts, and/or QAPPs

It has been determined that the |aboratory
has the capability and the capacity to
analyze the samples including equipment,
staff, space and workload.

The laboratory has been determined to be
able to meet the required sample holding
times and is able to report the resulting
data within the time line specified by the
client

All known safety hazards associated with
the samples have been communicated to
all appropriate personnel.

Approval and issuance of a quote, bid or
contract document is documentation that this
process has occurred. Large projects may
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require forma management review to assure
the above are met.

7.3  Determination of Project QC
Requirements

A system must be in place to review project
documents [e.g., Request for Proposas
(RFP), Request for Quote (RFQ), QAPPs,
technical Statements of Work (SOW), or
other contractual materials| before a project
begins. For larger projects this can involve an
inter-laboratory Customer Service Team
(CST) (see Section 7.5).  Within the
laboratory it generally involves the CSM, or
PM, or designee working in conjunction with
staff from laboratory operations, QA, IT, and
management. The goal of the evaluation
process is to ensure that client needs and
expectations are properly understood, and that
the laboratory can meet those requirements
before project initiation. Internal and external
communications should be in writing to avoid
misunderstandings. The CSM, or PM, or
designee, with support of others in the
laboratory, will work with clients to ensure
that project requirements are properly aligned
with laboratory capabilities.

When QC requirements are not specified by a
client, Quanterra’ will follow the
requirements given in Corporate Policy
Number QA-003, Quanterra’ Quality

Control Program” as applicable to the type of

project being performed.
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7.4  Communication of Project-
Specific Requirements

Each operating unit shall use a Quality
Assurance Summary (QAS) (example shown
in Figure 7.4-1) or an equivaent summary
foom to document al project-specific
requirements. This document is prepared by
the PM for al projects prior to sample receipt
even if an approved project QA Planisonfile
at the laboratory.

Each laboratory shal put into place a hard
copy or electronic system that will ensure that
the project-specific  requirements  are
disseminated to all appropriate laboratory
personnel prior to project initiation.

To further ensure that project-specific
requirements regarding analytica methods,
QC, and data reporting are thoroughly
understood by the laboratory staff, the PMs
may conduct project initiation meetings. For
large projects that continue over time, the
PMs may hold project refresher meetings to
ensure that project requirements are
continually being met. The PM takes the lead
role in implementation of project
requirements at the laboratory including
changes in project requirements during the
course of a project.

7.5  Customer Service Teams

Each operating unit shal establish and
maintain  long term and substantive
relationships  with our clients, identify
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customer needs, and seek to attain value for

our customers according to our customers’
definitions. An operating unit may create, at

any time, client-specific Customer Service

Teams (CST). A CST may be created before
any discrete projects exist, during on-going
projects, or even after the completion of a
project. In addition to the PM or customer

service representative the team may also
contain associates from the operations,
technical, QA, IT, contracts, and/or

accounting organizations.

7.6  Contingency Planning

An effective QA Program must emphasize
contingency planning, actions to prevent
problems from reoccurring, and to ensure
timely and effective completion of a
measurement effort. The following are
considered relative to contingency planning:

Staffing - A primary objective is to
ensure that qualified staff are always
available to perform the necessary
analytical work, regardless of employee
turnover, vacation (personal time off),
illness, or other absence. Sources of
qualified staffing may include temporary
agencies specializing in providing
technically trained personnel and other
Quanterra facilities. Employee
gualification requirements are described
in Section 3.0.
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FIGURE 7.4-1 (Page 1 of 2)
Example Quanterra’ Quality Assurance Summary
Client: RAD SCREEN by: SAMPLE DISPOSAL: QASNo.:
Project Code: Code ___ Disposd by Lab Date Initiated:
Contract Name; Client-Specific _____ Returnto Client Revision No.:
Site; Screens not needed ______Archive Date Revised:
Project Mgr:
AnalysisType: _ Chemica __ Radiochemica ANY SPECIAL QC DOCUMENTS?____ Yes ___No
REPORTING
Report to Client: QC Samplesto be Reported: Report Type: Report Grouping:
_ lLabPQL __ BLK _____Ms __ Certificate of Analysis __ SDG
_____ MDL/IDL/MDA _____Lcs _ MSD e _____ Chain-of-Custody
__ <ClientDLs __ DbuPp ____ Cther: __ Analytical Batch
Other: Other: Other:
Report Deliverables: Report Deliverables:
____No. of Hard Copiesto: ____No. of Hard Copiesto:
____ Electronic Data Deliverable to: (Diskette Type: ) ____ Electronic Data Deliverable to: (Diskette Type: )
Client: Client:
Address: Address:
ATTN: ATTN:
INVOICING
Invoiceto: Supporting Documentation: No. of Invoices:
Client: Certificate of Analysis Special Instructions:
Address. RFA/COC
Screening Records

__ Other (lish):

ATTN:

ADDITIONAL COMMENTSOR INSTRUCTIONS:

Project Manager's Approval:

Date:
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FIGURE 7.4-1 (Page 2 of 2)
Example Quanterra’ Quality Assurance Summary
Client: Number of Samples Expected by Matrix:
Project Code: Air (A) Water (W)
QASNo.: Revison No.: Sail (S) Other (O):
Required Holding
Reporting Time TAT** Radiochemical-
AnalysigProduct Code Matrix M ethod QC Samples Limit/Units/ (Days) (Days) Specific
(circle) Prep/Analysis Report as*
Type Count | Sample
(circle) Frequency Time Size

A W S O B LCS DUP MS MSD per

A W S O B LCS DUP MS MSD per

A W S O B LCS DUP MS MSD per

A W S O B LCS DUP MS MSD per

A W S O B LCS DUP MS MSD per

A W S O B LCS DUP MS MSD per

A W S O B LCS DUP MS MSD per

* A="Asls' or D=DryWeight Basis
**TAT = Turn Around Time

SAFETY HAZARDS: Chemical? No Yes: Define:
Radioactive? No Yes
| sotopes Expected: RSO Approval (sign/date):

Special Instructions:

Comments:




Redundant Instrumentation or Equivalent
Methods - At most locations, duplicate
instrumentation may be available to
ensure uninterrupted work flow. A
laboratory may aso choose to lease
equipment when there is a sufficient time
window prior to arrival of samples.
However, in circumstances where a
catastrophic instrument failure occurs,
aternative but equivalent methods may be
recommended to the client for approval
and implementation.

Preventive Maintenance - Quanterra’s

preventive maintenance program is
designed to minimize  analytical
instrument malfunctions, permit simple
adjustments, and to ensure fewer and
shorter breakdowns of critical analytical
equipment. (See  Section 8.11,
“Preventive Maintenance and Service”.)

Network Laboratories & Subcontractor
Laboratories - To support the laboratory
during peak periods or in the event of a
critical instrument malfunction,
Quanterra’ has the capability to arrange
the use of other network laboratories
qualified analytical laboratories as
subcontractors for short-term backup
analytical support. Through an extensive
process, QA personnel evaluate, identify,
and select qualified analytical laboratories
before an analytical contract is awarded.
In order to qualify, a subcontractor
laboratory must pass this evaluation.
Furthermore, any use of a subcontractor
laboratory is approved by the client prior
to award of a contract or sample shipment
for existing contracts.
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Uninterruptable Power SupplyAn

Uninterruptable  Power  Supply
(UPS) system which provides line
conditioning and backup power to
the LIMS computer system/server.
This contingency plan allows
sufficient time for the main
computer system to be shut down
and for data archival. All
electronically generated data that are
stored on the main computer system
and on the individual personal
computer (PC) hard drives are
backed up at regular intervals. In the
event that the main laboratory
computer system fails, the analytical
data can be retrieved from the PC
hard drives.
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8.0 Work Processes and Operations

Much of the environmental project activity is
planned and designed externally to the
laboratory or field operation and presented in
the form of a contract, work plan, or QAPP.
Laboratory and field activities are in turn
planned, implemented, and assessed to meet
client requirements according to approved
procedures and methodologies. The QAMP
provides the systems to document and
implement these activities. The execution
and assessment of the implemented
operational systems are detailed in Quanterra”
Corporate or Operation-specific SOPs. The
entire process 1s assessed on a regular basis

for conformance to prescribed requirements.

Standard practices for Quanterra” operations
are detailed in this section. Specific project
or program requirements which differ from
those described here can be met. These must
exist in approved contracts, work plans, or
QAPPs.

In the Facility Specific Appendices are lists
of the major equipment and floor plan of the
facilities available along with the SOP list for
the tests the laboratory performs.
Calibration/reference measurement standards
are detailed in the SOPs.

8.1  Standard Operating Procedures

SOPs are required in all Quanterra” operating
units for analytical and administrative
activities from the receipt of samples in the
laboratory through analysis, reporting, and
subsequent sample disposition. Training,
health and safety procedures, QC, method
procedures, and instrument and equipment
calibrations are included in SOPs. Preprinted
forms, either standardized across Quanterra”
through a Corporate SOP requirement, or
shown as an example form when not
standardized, are included in SOPs as
appropriate. Standard SOP formats for all
activities related to the generation and
reporting of data are discussed in the
Quanterra’ Quality Policy Document No.
QA-001, “Standard Operating Procedures”.
SOPs shall be reviewed by technically-
qualified associates. SOPs are controlled
documents and are distributed and maintained
as described in this policy. SOP requirements
for approval and frequency of review are
given in Tables 5.1-1 and 5.2-1.

8.2  Analytical Methods

Whenever possible, Quanterra’ operations
use industry- and regulatory agency-
recognized analytical methods from source
documents published by agencies such as the
Environmental Protection Agency (EPA),
Department of Energy (DOE), the American
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Society for Testing and Materials (ASTM),
and the National Institute for Occupational
Safety and Health (NIOSH) as described in
Quanterra”'s SOPs. The analytical methods
performed by Quanterra’ are given in Section
4 of the Facility Appendix for each
laboratory. A list of methods routinely
performed by Quanterra” is given in Table

8.2-1.

Method performance data (i.e., detection
limits, precision and accuracy data) are
developed by the laboratory operations staff.
The operations staff and the QA staff will
evaluate and must approve the performance
data before a methodology is performed
routinely. The method must also be
described and documented with an SOP. In
the event that the laboratory staff is required
to modify a procedure to meet a unique
project requirement, the client will be notified
to obtain written approval prior to

implementing the change.

All SOPs contain Quanterra’’s interpretation
of the published methods. Significant
modifications to the published method are
described in the SOP.

performed as described in these SOPs.

Operations are

Changes in procedure which may occur due
to sample matrix or other events shall be

documented in the project-specific case
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narratives, nonconformance memos (NCMs),

or in QAPPs.

8.3  Data Quality Objectives

Data quality objectives (DQOs) are
qualitative and quantitative statements used to
ensure the generation of the type, quantity,
and quality of environmental data that will be
appropriate for the intended application (EPA
1994)'. Typically, DQOs are identified during
project scope and the development of
sampling and analysis plans. In this QAMP,
however, we refer to only the analytical
DQOs because laboratories generally do not
have any authority over sample collection,
shipment, or other field-related activities that
may affect the data quality of the
environmental sample before the sample is
received in the laboratory. The EPA has
established six primary analytical DQOs for

environmental studies. These DQOs are

precision,  accuracy,  representativeness,
completeness, comparability, and
detectability.

The components of analytical variability
(uncertainty) can be estimated when QA and
QC samples of the right types and quantities
are  incorporated  into  measurement
procedures at the analytical laboratory.

o -
Quanterra” incorporates numerous QA and

' “Guidance for the Data Quality Objectives Process”,
EPA 600/R-96/005, September 1994.
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QC samples to obtain data for comparison
with the analytical DQOs and to ensure that
the measurement system 1is functioning
properly. The QA/QC samples and their
applications, described in Section 8.4, are
selected on the basis of method- or client-
specific requirements. Field blanks, field
duplicates, and performance evaluation (PE)
samples are received from the client as
unknown samples. Analytical laboratory QC
samples for inorganic, organic, and
radionuclide analyses may include calibration
or instrument blanks, method blanks,
background, duplicates, replicates, laboratory
control  samples  (LCSs), calibration
standards, matrix spikes (MSs), matrix spike
duplicates (MSDs), surrogate spikes, and

yield monitors.

8.3.1 Precision And Accuracy
Precision is an estimate of variability, that is,
it is an estimate of agreement among
individual measurements of the same
physical or chemical property, under
prescribed similar conditions. The precision
of a measurement system is affected by
random errors. Precision is expressed either
as relative standard deviation (RSD) for
replicate measurements greater than two or as
relative percent difference (RPD) for
duplicate  measurements.  Table  8.6-1
illustrates the formulae used to calculate units
of precision (i.e., RSD and RPD).
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Accuracy is the degree of agreement between
a measurement and the true or expected
value, or between the average of a number of
measurements and the true or expected
value. Systematic errors affect accuracy. For
chemical properties, accuracy is expressed
either as a percent recovery (R) or as a

percent bias (R - 100).

The precision and accuracy DQOs that are to
be used in evaluating inorganic, organic, and
radionuclide constituents at Quanterra’ are
provided in Tables 8.4-5, 8.4-6, and 8.4-7,
method-specific  SOPs, and in the
documentation for the analytical method of

interest.

Precision and accuracy are determined, in
part, by analyzing data from matrix spike and
matrix spike duplicates, unspiked duplicates,
LCSs, and single blind audit samples. For
radiochemical  determinations,  counting
statistics can also provide an estimate of
uncertainty. A description of these QC

samples is provided in Section 8.4.

8.3.2 Completeness

Completeness is a measure of the percentage
of measurements that are judged to be valid
measurements. At a minimum, the objective
for completeness of data is 90% for each

constituent analyzed.
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8.3.3 Representativeness

Representativeness 1s the degree to which
data accurately and precisely represent a
characteristic of a population, a variation in a
physical or chemical property at a sampling
point, or an environmental condition. Data
representativeness is primarily a function of
sampling strategy; therefore, the sampling
scheme must be designed to maximize
representativeness. Representativeness also
relates to ensuring that, through sample
homogeneity, the sample analysis result
(concentration) 1is representative of the
constituent concentration in the sample
matrix. At each Quanterra’ laboratory, every
effort must be made to analyze an aliquot that
is representative of the original sample, and to
ensure the homogeneity of the sample before

subsampling.

8.3.4 Comparability

Comparability is a measure of the confidence
with which one data set can be compared to
another. To ensure comparability, all
laboratory analysts are required to use
uniform procedures (i.e., SOPs) and a
uniform set of units and calculations for

analyzing and reporting environmental data.

8.3.5 Method Detection Limits
It is Quanterra” policy to strictly follow the
specification in the U.S. EPA 40 CFR Part
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136 Appendix B in determining MDLs for
chemical tests. The Quanterra’ requirement
for this procedure is further detailed in
Quanterra” Policy Number QA-005 entitled
“Determination of Method Detection Limits
for Chemical Tests.” This policy requires
that the MDLs be determined for each analyte
of interest representing the aqueous and solid
matrices within the capability of the primary
analytical methods. Following the EPA’s
guidelines, Quanterra’ does not provide
MDLs for each instrument representing a
group of constituents using the same
analytical techniques. This policy is based on
the statement in the scope and application of
the CFR procedure which states that “The
MDL  procedure  was  designed for
applicability to a broad variety of physical
and chemical methods. To accomplish this
the procedure was made device- or

”

instrument- independent.” Exceptions to this
approach are described in Quanterra’
Corporate Policy Number CORP-QA-005,
“Determination of Method Detection Limits
for Chemical Tests”. MDLs determined by
each laboratory are listed in Section 5 of the

Facility Appendix to this QAMP.

8.3.6  Instrument Detection Limits

Instrument Detection Limits (IDLs) are
required to be performed quarterly for metals
constituents and cyanide when analyses are

performed in support of Comprehensive
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Environmental Response, Compensation and
Liability Act (CERCLA) activities or when
the USEPA CLP SOW protocol is required.
The requirement for this procedure is
described in the Quanterra” Policy Number
QA-014, “Determination of Instrument

Detection Limits.”

IDL samples are introduced at a later stage of
the analytical process so that the IDL is a
more direct indication of instrument
sensitivity. The primary distinction is that the
IDL estimates the detection limit of the
instrument under ideal conditions, whereas
the MDL estimates the detection limit in
more-practical terms by subjecting a known
concentration matrix to the total method
process. IDLs are not required by the SW-
846 methods, except for method 6020 where

the IDLs are a requirement.

When required, IDLs will be performed in
accordance with the procedures defined in the
applicable USEPA SOW, ILMO3.0 or
subsequent versions, and Quanterra” Policy
QA-014,

Instrument Detection Limits”.

Number “Determination  of

Prior to acceptance and use for reporting
purposes, all data from detection limit studies
and reporting limits must undergo technical
review and approval by the laboratory

management and QA staff.
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8.3.7 Reporting Limits

Two reporting limit conventions are used
within Quanterra”: the Reporting Limit (RL)
and the Project-Specific Reporting Limit
(PSRL). Quanterra” Reporting Limit (RL) is
the lowest level at which measurements
become quantitatively meaningful. An RL is
greater than the statistically determined
MDLs. In some limited situations, higher
RLs may be established based on maximum
contaminant level (MCLs), applicable or
relevant and  appropriate  requirements
(ARARs), or project-specific data quality
objectives (DQOs). The Quanterra” RLs and
PSRLs are maintained in the LIMS.

Reporting limits are established and modified
within Quanterra” according to the Corporate
Policy Number QA-009, “Establishment
Reporting Limits.”

PSRLs are used when project data quality
objectives (DQO) require a reporting limit
other than the RL. PSRLs tailor Quanterra”'s

product to meet customer requirements.

For radiochemistry, whether the net result is
negative, zero, or positive, the actual
calculated result is reported with its
associated propagated uncertainty. The

minimum detectable concentration (MDC) is
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affected by many factors, such as the length
half-life,

background of the instrument, counting

of count, chemical yield,
efficiency, and the matrix interference. The
MDC for radiochemical analyses is defined
as the smallest amount (activity or mass) of
an analyte in a sample that will be detected
with a probability beta of non-detection
(Type II error) while accepting a probability
alpha of erroneously deciding that a positive
(non-zero) quantity of analytes is present in
an appropriate blank sample (Type I error).

MDCs are determined according to
QA-007,

“Determination of Minimum Detectable

Quanterra”  Policy =~ Number

Concentration for Radiochemical Tests.”

84  Quality Control Samples

Two types of Quality Control (QC) samples
are field QC samples and laboratory QC
samples. Field QC samples are collected
during the sampling event and are useful in
determining sampling  precison and
accuracy and monitoring for contamination
that may occur during collection, transport
or storage of environmental samples.
Laboratory QC samples are routinely added
at the laboratory to the norma sample
stream. Successful analysis of these samples
demonstrates that the laboratory is operating
within prescribed requirements for accuracy
and precision. In addition, utilizing matrix-
specific laboratory QC samples, information
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regarding the effect of the matrix or field
conditions on the analytical results can be
obtained. The following sections describe

common field and laboratory QC samples.

84.1 Field QC Samples

When fiedld QC sample collection and
analysis are required for a project, it is the
responsibility of the project sampling
supervisor to ensure that this sampling is
performed correctly and at the project-
required frequencies. Field QC samples
may or may not be identified as such to the
laboratory and are considered by the
laboratory as field samples for the purpose
of QC batching, sample preparation and
anaysis. Field QC sample results are
reported in the same manner as actual field
samples, unless a specific deliverable is
requested by the client. No correction of the
analytical data is done in the laboratory
based on the analysis of field QC samples.

Field QC sample types, applicability to
organic and inorganic analyses, precision
and accuracy applications and by whom they
are introduced are summarized in Table 8.4-
1. The following sections provide
descriptions of field QC samples.

84.1.1 Trip Blank

Volatile organic samples are susceptible to
contamination by diffusion of organic

contaminants through the septum of the
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sample vial. Trip blanks, also referred to as
travel blanks, are analyzed to monitor for
possible sample contamination during
shipment for volatile organics only. Trip
blanks are prepared by filling preserved
VOA vials (with no headspace) with
organic-free water. Trip blanks accompany
the sample bottles during collection and
shipment to the laboratory and are stored

with the samples.

84.1.2

A rinsate blank or equipment blank is a
volume of rinse solution (deionized, distilled
water or organic solvent) used to rinse a
sampling tool.  The rinse solution is
collected after the sampling equipment has
been cleaned in order to demonstrate that
there is no residual contamination remaining
on the tool that would carry over into the
next sample.

Rinsate Blank

84.1.3 Field Blank

A field blank is a contaminant-free volume
of water or soil that is provided by the
sample collector to demonstrate the absence
of contamination introduced  during
sampling. Deionized, distilled water or
previously-prepared solid material  (e.g.,
Ottawa sand) is placed into sample
containers by the sample collection crew,
packaged, and shipped with the other field
samples.
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84.1.4
A field duplicate sample is a replicate taken
from the same sampling event for that
location. The field duplicate sample is
submitted to the laboratory as a separate
sample by the sample collection personnel.
Results of field duplicate samples can
provide a measure of sampling precision.

Field Duplicate

84.1.5  Field Matrix Spike

A fidld matrix spike sample is created by
spiking target anaytes into a sample in the
field at the point of sample acquisition. These
sample results provide information on the
target anadyte stability after collection and
during transport and storage.

84.1.6

Collocated samples are independent samples
collected in such a manner that they are
equally representative of the variable(s) of
interest a a given point in space and time.
Examples of collocated samples include:
samples from two ar quality analyzers,
sampling from a common sample manifold,
or two water samples collected at the same
time and from the same point in alake.

Collocated Samples

Collocated samples processed and anayzed
by the same organization provide
intralaboratory precision information for the
entire measurement system including sample
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acquisition, handling, shipping, storage,
preparation, and analysis. Both samples can
be caried through the steps in the
measurement process together to provide an
estimate of short-term precision for the entire
measurement system.  Likewise, the two
samples, if separated and processed at
different times or by different people, and/or
analyzed using different instruments, provide
an estimate of long-term precison of the
entire  measurement system.  Collocated
samples processed and analyzed by different
organizations provide interlaboratory
precison information for the entire
measurement system.

84.1.7
A split sample is a sample divided into two
portions at the sampling site. One portion is
sent to a different organization or laboratory
and subjected to the same environmenta
conditions and steps in the measurement
process as the other portion sent to another
laboratory.

Split Sample

A split sample can be divided into portions at
different points in the sampling and analysis
process to obtain precision information on the
various components of the measurement
system. For example, a field split sample
provides precision information about al steps
after sample acquisition including the effects
of dtorage, shipment, anadysis, and data
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processing. Field split sample results may
aso reflect the degree of sample

homogeneity.

8.4.2 Laboratory QC Samples

Laboratory performance QC is required to
laboratory systems
(instrumentation,  sample  preparation,
analysis, data reduction, etc.) are operating
within acceptable QC guidelines during data
generation as required to meet the client’s
objectives. Laboratory QC samples consist
of method blanks (MB), instrument blanks,
laboratory control samples (LCS) and
calibration verification samples. In addition
to laboratory performance QC, matrix-
specific QC is utilized to determine the
effect of the sample matrix on the data being
generated. Typically, this includes matrix
spikes (MS), matrix spike duplicates (MSD),
sample duplicates, and the use of surrogate
compounds.

ensure the

Laboratory and matrix-spike QC sample
types are summarized in Tables 8.4-2, 8.4-3
and 8.4-4. In addition, Tables 8.4-5, 8.4-6
and 8.4-7 list laboratory QC samples,
acceptance criteria and corrective actions by
reference method for inorganic methods,
organic methods, and the USEPA CLP
Statements of Work respectively. The
following sections provide descriptions of
laboratory QC samples and their frequency
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of use. Quanterra” Policy Number QA-003,

“Quanterra’  Quality Control Program”,
describes in detail the QC data evaluation

process.

84.2.1 Quality Control (QC) Batch

The QC batch consists of a set of up to 20
field samples that behave similarly (i.e.,
same matrix) and are processed using the

same procedures, reagents, and standards

within the same time period. This definition
of a QC batch is utilized byQuanterra”
unless there is clear regulatory guidance,
contract specifications, or differing client
requirements that are explicitly documented.
Further details and requirements for the
application of the definition of QC batch are
described in QA Policy Number QA-003.

8422 Method Blank

The method blank (MB) is a QC sample that
consists of all reagents specific to the

method and is carried through every aspect
of the procedure, including preparation,

cleanup, and analysis. The method blank is
used to identify any
contamination of the analytical system that
may lead to the reporting of elevated analyte
concentrations or false positive data.
Potential sources of contamination include

interferences or

solvent, reagents, glassware, other sample
processing hardware, or the laboratory
environment. In general, the method blank
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is a volume of deionized laboratory water
for water samples, or a purified solid matrix
for soil/sediment samples, that is processed
as a sample. In the event that no appropriate
solid matrix exists, deionized water may be
used. The volume or weight of the method
blank must be approximately equal to the
sample volume or sample weight processed.
A method blank shall be prepared with each

group of samples processed.

84.23 Instrument/Calibration

Blank

The instrument blank is an unprocessed
aliguot of reagent used to monitor the
contamination of the analytical system at the
instrument. System contamination may lead
to the reporting of elevated analyte
concentrations or false positive data. The
instrument blank does not undergo the entire
analytical process and generally consists of
an aliquot of the same reagent(s) used for a
sample dilution. Instrument blanks are also
referred to as continuing calibration blanks
(CCBs).

84.2.4
A laboratory control sample (LCS) is a

laboratory-prepared suitable clean matrix
sample that is fortified with target analytes

or a solid reference material purchased from
an approved vendor. The LCS contains all
target analytes specified in the method, and

Laboratory Control Sample
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must contain the same analytes as the matrix
spike and matrix spike duplicate.  For
certain regulatory or client programs, an
LCS may contain a full list of analytes.
However, in these cases, a subset of
analytes, as defined by the program, is used
to determine the acceptability of a batch of
sample data. The LCS recovery data are
used to monitor the anaytica method
performance in terms of analytical accuracy.
On-going evaluation of the LCS recoveries
demonstrates that the laboratory is
performing the method within statistical
control (i.e., accuracy and precision) in the
absence of matrix interference. The LCS
results, coupled with MS data, help
determine whether the laboratory performed
the method correctly or the sample matrix
affected the analytical results. When a
laboratory control sample duplicate (LCSD)
is required, a percent recovery for each
target anadyte is calculated, as well as a
relative percent difference (RPD) between
the LCS and the LCSD.

8.4.2.5

A matrix spike (MS) is an environmental
sample to which known concentrations of
target analytes have been added. MS
samples are anayzed to evauate the effect
of the sample matrix on the analytica
methodology. MS samples are generated by
taking a separate aliquot of an actua client

Matrix Spike
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sample and spiking it with the selected target
analyte(s) prior to sample extraction. The
MS sample then undergoes the same
extraction and analytical procedures as the
unfortified client sample. Due to the
potential variability of the matrix of each
sample, these results may have immediate
bearing only on the specific sample spiked
and not on all samplesin the QC batch.

8.4.2.6
A matrix spike duplicate (MSD) is a second
aliquot of a sample that is spiked with the
selected target analyte(s) and analyzed with
the associated sample and MS sample. The
results of the MS and MSD are used
together to determine the effect of a matrix
on the accuracy and precision of the
analytical process. Due to the potentia
variability of the matrix of each sample, the
MS/MSD results may have immediate
bearing only on the specific sample spiked
and not al samples in the QC batch. When
afull-analyte spikeisrequired, aselected list
of analytes is used to measure statistical
control or matrix effects.

Matrix Spike Duplicate

84.2.7
A sample duplicate is a second aliquot of an
environmental sample taken from the same
sample container that is processed
identically with the first aliquot of that
sample. That is, sample duplicates are

Sample Duplicate
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processed as independent samples within the
same QC batch. The results are compared to
determine the sample homogeneity and the
precision of the analytical process.

8.4.2.8
Surrogates are organic compounds that are
similar in chemica composition and
behavior to the target analytes but that are
not normaly found in environmental
samples. Surrogates are added to dll
appropriate samples and QC samples being
tested for organic analytes to monitor the
effect of the sample matrix and the
procedure on the accuracy of the process.

Surrogates

84.2.9
An analytical spike is created by spiking
target analytes into a prepared portion (i.e.,
post digestion) of a sample just prior to
analysis. It provides information on matrix
effects encountered during analysis such as
suppression or enhancement of instrument
signa levels.
elemental anaysis involving various forms
of atomic emission or atomic absorption
spectroscopy. A single analytical spike
serves as a single point application of the
“method of standard additions” or MSA.

Analytical Spike

It is most often used in

8.4.2.10

An interference check sample (ICS) is a
solution containing known concentrations of

Interference Check Sample
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both
Analysis of this sample can be used to verify
background and

interfering and analyte elements.

interelement correction

factors.

84.2.11 Internal Standards

An internal standard (IS) is a compound or
element with similar chemical

characteristics and behavior in the analysis
process to the target analytes, but is not
normally found in environmental samples.
The internal standard is usually added after
sample preparation. The primary function of
the internal quantitation,
however, it also provides a short-term
For

standard is

indication of instrument performance.
isotope dilution methods, internal standards
are added during sample preparation and are
used for quantitation.

8.4.2.12 Radiological QC Samples

The primary QC sample type used for
radiological testing to monitor recovery is
the yield monitor. The two types of yield
monitors are tracers and carriers. A tracer is
a radioisotope, usually of the same element
and having the same mode of decay as the
analyte. A carrier is a non-radioactive
solution added to assist in isolating the
specific isotope of an element. When
standardized, the carrier can also provide
recovery information gravimetrically.
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Radiological QC samples and their required
frequencies are listed in Section 7 of the
Facility-Specific Appendix when applicable.

8.5 Data Collection Operations

Laboratory analyses are designed to produce
data that are representative of existing
conditions present at the time the sample was
obtained. The data collection design includes
field sampling events, sample handling and
custody, anaytical operations, data recording
procedures, data  assessments, data
verification, and data reporting requirements
and techniques to assess limitations of data
use. These operations are discussed in
Sections 8.5 through 8.10.

8.5.1 Field Collection and Shipment

In order to provide a sample that most
accurately represents the test matrix, field
sample collection personnel must abide by the
sample collection guidelines and procedures
established by involved regulatory agencies.

A significant part of the efforts of regulatory
agencies include the use of "approved’
sample containers, chemical and physica
preservation techniques, and observance of
specified holding times. It is imperative that
all samples be collected and preserved
according to the appropriate anaytica
method specified in the QAPP (if one exists).
Although the sampling may be performed by
non-Quanterra” personnel, the importance of
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sampling and transportation of the sample to
the laboratory is understood and must be

considered during data validation.

Sampling regquirements must be
communicated to the sampling team prior to
field collection.

Field personnel are responsible for labeling
each individua sample collected with the
following information:

Project name

Unique client sample number

Sample location (including as
appropriate: borehole and depth or grid
coordinates)

Sampling date and time
Sample preservation
Analysis required.

An overriding consideration for the resulting
analytica data is the ability to demonstrate
that the samples have been obtained from the
locations stated and that they have reached
the [aboratory without alteration. Evidence of
collection, shipment, laboratory recept,
laboratory custody, and disposal must be
documented to accomplish this. Figure 8.5-1
shows an example Chain-of-Custody (COC)
form that is used by the Quanterra’ laboratory
network to document this evidence. Field
personnel are responsible for initiating the
COC form.
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The prompt shipment of samples to the
laboratory is necessary to ensure that required
holding times are met. Samples should be
shipped by an overnight carrier, be hand-
delivered, or transported in a manner that
assures prompt delivery to the laboratory.

Some sites require an extensive radioactive
screening process before a sample may be
shipped. In these cases, it is imperative for
the Project Manager to maintain good
communications with the client to assure
proper staffing of the laboratory in response
to a decreased holding time.

Radioactive samples that are shipped to
Quanterra’ radiochemistry operations must be
screened upon receipt and found not to
contain radioactivity that exceeds the level

stated in the laboratory’'s operation license.

Samples received by Quanterra” facility

containing radioactivity exceeding their
license limit will immediately be returned to

the project site.

8.5.2 Sample Containers, Shipping
Containers, Preservatives, and
Holding Times

85.2.1 Sample Containers

A sample container is defined as the sealed
enclosure, usually made of plastic or
borosilicate glass that the sample is collected
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in and stored in until analysis. All sample
containers provided bQuanterra’ operations
for environmental sampling are new, with the
exception of some air sampling canisters,
which must be recertified before reuse, and
demonstrated to be clean for their appropriate
use. All documentation certifying sample
container cleanliness must be maintained by
the laboratory or the vendor and can be
provided to the client upon request. The
sample containers to be supplied are listed in
Tables 8.5-1 through 8.5-5. Sample
containers provided to the client by

Quanterra’ are transmitted under custody.
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Quanterra: - FIGURE 851
xample Quanterra- Chain-of-Custody Form Reference Document No.
Page 1 of
Project Name/No.: Sample Shipment Date: Bill To:
Sample Team Members: Lab Degtination:
Profit Center No.: Lab Contact:
Project Manager: Project Contact/Phone: Report To:
Purchase Order No.: Carrier/Wayhill No.:
Required Report Date:
ONE CONTAINER PER LINE
Sample Sample Date/Time | Container Sample Requested Testing Condition on Disposal
Number Description/Type Collected Type Volume Preservative Program Receipt Record No.
Special Instructions:
Possible Hazard I dentification: Sample Disposal:
Non-hazard 0O Flammable [ Skin Irritant O PoisonB [ Unknown [ Return to Client [ Digposal by Lab [ Archive (mos.)
Turnaround Time Required: QC Level:
Normal [0 Rush O
1. Relinquished by: Date: 1. Received by: Date:
(Sgnature/Affiliation) Time (Sgnature/Affiliation) Time:
2. Relinquished by: Date: 2. Received by: Date:
(Sgnature/Affiliation) Time (Sgnature/Affiliation) Time:
3. Relinquished by: Date: 3. Received by: Date:
(Sgnature/Affiliation) Time (Sgnature/Affiliation) Time:

Comments.




8.5.2.2

Shipping containers are defined as the seded
enclosure in which the sample containers are
stored during shipment from the sample
collection site to the analytica laboratory.
Shipping containers must be of sufficient
number and size to accommodate the samples
in an upright condition. Shipping containers
must also meet al requirements for the
shipment of environmental and/or radioactive
samples.

Shipping Containers

Packaged samples must be shipped to the
analytical laboratory in a safe manner that
preserves the integrity of the samples. The
most common method of sample shipment
employs coolers or ice chests that are sealed
with custody tape and shipping tape. These
coolers must be durable and resistant to
crushing during shipment. All coolers must be
well maintained and cleaned to prevent cross-
contamination of the samples. It isthe ultimate
responsibility of the person collecting and
packaging the sample for shipment to ensure
that the shipping containers are clean and
functional .

To help prevent sample breakage during
shipment, additional consideration must be
given to providing shock absorbency to al
samples packaged insde the shipping
container. Use of bubble-wrap around each
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protection.  Foam packing materials and
vermiculite are also successfully used.

8523
Most anaytes have a finite holding time in a
given sample matrix. Sample preservation is
the chemica or physica means by which
samples are treated during and/or following
sample collection to aid in the stability of the
analytes of interest in that matrix. Sample
holding times are also adversely affected when
samples are improperly preserved, or shipped
unpreserved. The preservation of samples at
the time of sample collection will follow the
requirements of the analytica methods used.
This preservation includes the addition of
reagents to deter chemical and biochemical
degradation and the maintenance of
refrigeration during transit and ultimate storage
in the laboratory. The required preservatives
for the analysis to be performed on each matrix
areincluded in Tables 8.5-1 through 8.5-5.

Sample Preservatives

8524
Holding time is defined as the maximum
alowable time a sample can be stored after
sample collection and preservation (or
laboratory receipt for CLP) until appropriate
processing occurs (preparation or anaysis).
The holding time may vary according to
method or client requirements. Tests

Sample Holding Times

designated with holding times as “analyze

sample container is the best way to provide this immediately or ASAP” are considered
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8.5.2.2

Shipping containers are defined as the sealed

Shipping Containers

enclosure in which the sample containers are
stored during shipment from the sample
collection site to the analytical laboratory.
Shipping containers must be of sufficient
number and size to accommodate the samples
in an upright condition. Shipping containers
must also meet all requirements for the
shipment of environmental and/or radioactive

samples.

Packaged samples must be shipped to the
analytical laboratory in a safe manner that
preserves the integrity of the samples. The
most common method of sample shipment
employs coolers or ice chests that are sealed
with custody tape and shipping tape. These
coolers must be durable and resistant to
crushing during shipment. All coolers must be
well maintained and cleaned to prevent cross-
contamination of the samples. It is the ultimate
responsibility of the person collecting and
packaging the sample for shipment to ensure
that the shipping containers are clean and

functional.

To help prevent sample breakage during
shipment, additional consideration must be
given to providing shock absorbency to all
samples packaged inside the shipping

container. Use of bubble-wrap around each
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sample container is the best way to provide this
protection.  Foam packing materials and

vermiculite are also successfully used.

8.5.2.3

Most analytes have a finite holding time in a

Sample Preservatives

given sample matrix. Sample preservation is
the chemical or physical means by which
samples are treated during and/or following
sample collection to aid in the stability of the
analytes of interest in that matrix. Sample
holding times are also adversely affected when
samples are improperly preserved, or shipped
unpreserved. The preservation of samples at
the time of sample collection will follow the
requirements of the analytical methods used.
This preservation includes the addition of
reagents to deter chemical and biochemical
degradation and the maintenance of
refrigeration during transit and ultimate storage
in the laboratory. The required preservatives
for the analysis to be performed on each matrix

are included in Tables 8.5-1 through 8.5-5.

8.5.2.4

Holding time is defined as the maximum

Sample Holding Times

allowable time a sampie can be stored after
sample collection and preservation (or
laboratory receipt for CLP) until appropriate
processing occurs (preparation or analysis). The
holding time may vary according to method or

client requirements. Tests designated with
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parameters that should be tested by field
personnel or on-site. Each operation has a
system in place to ensure that holding times are
monitored by each group within the operating
unit. It isthe responsibility of each Quanterra”
associate processing the sample to assure that
holding times are met. Quanterra” |laboratories
are responsible for meeting al holding times
for properly preserved samples received within
48 hours of collection or if less than haf the
holding time has passed at the time of sample
receipt if the sample is received after 48 hours
of collection. If these conditions are not met,
Quanterra” will attempt to expedite sample
analysis as soon as possible.

Sample holding times are listed in Tables 8.5-1
through 8.5-5.

8.5.3 Sample Handling

Each Quanterra” laboratory has a facilitly-
specific SOP describing sample receipt and
log-in in detall. The following sections
describe the general policies followed by al
Quanterra” laboratories.

8.5.3.1 Sample Receipt

Samples shall be received and logged in at
Quanterra’ operations by a designated sample
custodian or other properly trained associate.
Upon sample receipt, the sample custodian
shall, as appropriate:
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Section No.: 8.0

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 58 0of 90

Wear appropriate personal protective
equipment. At aminimum, this consists of
gloves, a lab coat, safety glasses, and in
Some cases a respirator

Examine the shipping containers to verify
that the custody tape isintact

Examine al sample containers for damage

Open shipping containers in adequately
ventilated areas to assure worker safety

Determine if the temperature required by
the reguested testing program has been
maintained during shipment. Document
the shipping container temperature on the
cocC

Compare samples received against those
listed on the COC

Verify that sample holding times have not
been exceeded

Examine all shipping records for accuracy
and completeness

Determine sample pH (if required for the
scheduled analysis) (except VOA samples)
and record on the COC

Sign and date the COC immediately (only
after shipment is accepted) and attach the
wayhbill

Note any problems associated with the
coolers and samples on the COC,
immediately initiste a Condition Upon
Receipt Report (CUR) or equivalent
format, and notify the PM who in turn
notifies the client
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holding times as “analyze immediately or
ASAP” are considered parameters that should
be tested by field personnel or on-site. Each
operation has a system in place to ensure that
holding times are monitored by each group
within the operating unit. It is the responsibility
of each Quanterra® associate processing the
sample to assure that holding times are met.
Quanterra® laboratories are responsible for
meeting all holding times for properly preserved
samples received within 48 hours of collection
or if less than half the holding time has passed.
If these conditions are not met, Quanterra® will
attempt to expedite sample analysis as soon as

possible.

Sample holding times are listed in Tables 8.5-1
through 8.5-5.

8.5.3 Sample Handling

Each Quanterra® laboratory has a facilitly-
specific SOP describing sample receipt and log-
in in detail. The following sections describe the
general policies followed by all Quanterra®

laboratories.

8.5.3.1

Samples shall be received and logged in at

Sample Receipt

Quanterra® operations by a designated sample
custodian or other properly trained associate.

Upon sample receipt, the sample custodian
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shall, as appropriate:

Wear appropriate  personal protective
equipment. At a minimum, this consists of
gloves, a lab coat, safety glasses, and in
some cases a respirator

Examine the shipping containers to verify
that the custody tape is intact

Examine all sample containers for damage

Open shipping containers in adequately
ventilated areas to assure worker safety

Determine if the temperature required by the
requested testing program has been
maintained during shipment. Document the
shipping container temperature on the COC

Compare samples received against those
listed on the COC

Verify that sample holding times have not
been exceeded

Examine all shipping records for accuracy
and completeness

Determine sample pH (if required for the
scheduled analysis) (except VOA samples)
and record on the COC

Sign and date the COC immediately (only
after shipment is accepted) and attach the
waybill

Note any problems associated with the
coolers and samples on the COC,
immediately initiate a Condition Upon
Receipt Report (CUR) or equivalent format,
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Attach durable (water-resistant) laboratory
sample container labels with unique
laboratory identification number and test

Place the samples in proper laboratory
storage.

A CUR or an equivalent form/system is
generated by sample control during the sample
log-in  process to document anomalies
identified upon the receipt of samples in the
laboratory. These anomalies are outside of
laboratory control and do not require corrective
actions to be taken within the laboratory. The
affected client shall be notified by the PM or
designee of all CURs generated for their
samples. The PM is responsible for resolving
with the client how to proceed with the
samples and documenting the decision to
proceed with the analysis of compromised
samples. CURs must be resolved prior to
sample preparation and analysis. The
completed CUR form shall be stored in the
project file. An example CUR is shown in
Figure 8.5-2. The report narrative will include
an explanation of sample receiving related

anomalies.

8.5.3.2
Sample log-in  activities a Quanterra”

Sample Log-in

operating units are fully documented in
operation-specific SOPs. The following is a
genera description of the log-in process:
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Enter the samples in the laboratory sample
log-in book, and/or the LIMS which
contains the following information at a
minimum:

Project name or identification number

Unique sample numbers (both client
and internal laboratory)

Type of samples
Required tests

Date and time of laboratory receipt of
samples

Field ID supplied by field personnel

Notify the PM and appropriate
Group/Team Leader(s) of sample arrival

Place the completed COCs, wayhills, and
any additional documentation in the project
file.

8.5.3.3

The primary considerations for sample storage
are:

Maintenance at the method prescribed
temperature, if required

Sample Storage

« Maintenance of sample integrity through
adequate protection from contamination
from outsde sources or from cross
contamination
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FIGURE 8.5-2

Example Quanterra’ Condition Upon Receipt Anomaly Report (CUR)
Page 1 of 2

CUR No.:

Lot:

Date Received:

Client: Initiated By:

Project Name: RFA/COC Nos.:

Condition/Anomaly/Variance (select from legend on back):

Client Sample ID Analysis Requested Condition (see legend) Comments/Actions

Corrective Action:

Client informed verbally on: By: In writing on: By:

Sample(s) processed “as is”

Sample(s) ON HOLD until further notice

Other action required (see above comments)

No action required.

Sample Control Reviewer: Project Manager:

SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE
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FIGURE 8.5-2

Example Quanterra’ Condition Upon Receipt Anomaly Report (CUR)

L egend:

Page 2 of 2

Cooler:

Temperature:

Containers:

Samples:

Custody Seals:

Chain of Custody (COC):

Container Labels:

Other (8):

la
1b
lc

2a
2b

3a
3b
3c
3d
3e
3f

4a
4b
4c
4d
4e

Sa
5b
5c

6a
6b
6¢

Ta
7b
Tc
7d
Te

Not received, COC available
Leaking
Other:

Temp. Blank:
Cooler Temp:
(cooler temp should only be used if there is no Temp. Blank)

Leaking

Broken

Extra

No labels

Headspace (VOA only)
Other:

Samples received but not on COC
Samples not received but on COC
Holding Time Expired

Sample Preservative:
Other:

None
Not intact
Other:

Not relinquished by client
Incomplete information
Other:

Doesn't match COC
Incomplete information
Marking smeared
Label torn

Other:

SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE
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of samples. Low-level and high-level
samples, when known, must be stored
separately. Samples and standards must be
stored in separate refrigerators or freezers.
Storage areas for volatile organic test
requests should be monitored twice per
month by the analyss of a holding
(refrigerator) blank (an  diquot  of
contaminant-free water stored in a VOA
vid)

Security of samples within the laboratory.

The requirements listed in Tables 8.5-1
through 8.5-5 for temperatures and holding
times shall be used. Placing of samplesin the
proper storage environment is the
responsibility of sample control personnel.
Quanterral] operations will assign individuals
the responsibility of notifying the Operations
Manager and Group/Team Leadersif there are
any samples which must be anayzed
immediately because of holding time
reguirements.

8.5.3.4  Internal Sample Chain-of-
Custody and Interlaboratory
Transfers

Sample  custody  within  Quanterra”

Quanterra QAMP
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Name of associate taking custody of the
sample from the sample storage area for
preparation or analysis

Dates sample removed from and returned
to the sample storage area

Identification of tests to be performed on
the sample aliquot(s) selected by the
associate

Sample matrix
Laboratory sample numbers

Sample storage location.

Additional custody records can be provided
by a facility at the specific request of the
client. Access to al Quanterra” facilities is
restricted to prevent any unauthorized contact
with samples, extracts, or documentation.

Samples transferred to a different |aboratory
than the origina receiving facility are
transferred under chain-of-custody (COC).
The COC is maintained whether the
laboratory is another Quanterra” facility or a
subcontracted laboratory. If the entire sample
volume is transmitted, the original copy of the

client's COC form will be used to document
the relinquishing of the sample and will
accompany the sample to its destination. A
copy of the completed COC form shall be
retained in the laboratory project file. In the

laboratories is described in operation-specific
SOPs. The sample custody documentation
shal include the following minimum
requirements:

case where an aliquot of a sample is shipped
from the laboratory, a new COC will be
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generated by the laboratory and shipped with
the sample aliquot. The original COC will be
retained in the project file at the site holding
the original sample container.

transferred to other

Quanterra” facilities or to subcontractor

Samples are not

laboratories without prior approval of the
client.

8.5.3.5  Sample Disposal and Return

Chain-of-Custody
After the requested analyses on the samples
have been completed, any remaining portions
of the samples will be maintained by the
sample custodian until the samples are
disposed of or returned to the client. The
disposal of each sample is recorded on the
client's COC form, in LIMS, or referenced in
the project file. Sample disposal procedures
and documentation are described in operation-
specific SOPs.Quanterra”’s routine sample
retention period is at least thirty days after the
analytical report is issued to the client, unless
otherwise specified by the client.

For Nuclear Regulatory Commission (NRC)
or state
inventory of all radioactive isotopes contained
in the laboratory (including
samples), as required by the NRC or state, is
maintained by the Radiation Safety Officer

(RSO). If the quantities of radioactive

licensed laboratories, a real-time

radioactive
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materials in-house approach the limits
stipulated by the laboratory NRC or state
license, appropriate action must be taken to
ensure the licensed level is not exceeded.
This may involve returning samples to clients
immediately.

If samples are returned to the client rather
than disposed of by the laboratory, the
original COC is used to document custody
transfer back to the client from the laboratory.
A copy of the completed COC is retained in
the laboratory project file.

8.5.4 Calibration Procedures and

Criteria
All equipment and instruments used at
Quanterra’  operations for  quantitative

measurements are controlled by a formal
calibration program. Calibrations may be
periodic or operational. These are described in
operation-specific and corporate SOPs. At a
minimum, these procedures shall include:

Instrument to be calibrated

Reference standards used for calibration

Calibration  technique (e.g., linear,
quadratic)

Acceptable performance tolerances and
corrective actions required if

specifications are not met

Frequency of calibration
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Calibration documentation requirements.

Whenever possible, recognized procedures
such as those published by ASTM or the
USEPA or procedures provided by
manufacturers shall be adopted. If established
procedures are not available, a procedure shall
be developed considering the type of
equipment, stability characteristics of the
equipment, required accuracy, and the effect
of operation error on the quantities measured.

854.1 Physical Reference

Standards

Physical reference standards associated with
periodic calibrations include weights for
calibrating balances and certified
thermometers for  calibrating  working
thermometers. Whenever possible, physical
reference standards shall be calibrated by a
body that can provide traceability to
nationally or internationally recognized
standards. If these standards are not
available, the basis for the reference standard
shall be documented.

Physical reference standards shall be used
only for calibration procedures and shall be
stored separately from equipment used for
analysis.

8.5.4.2 Chemical Reference

Standards and Reagents
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Chemical reference standards are generally
associated with operational calibration. These
standards include reference  materias
traceable to recognized standards suppliers.
This may include vendor-certified materials
traceable to national or international standard
reference materials (e.g., NIST or A2LA).

All chemical reference standards maintained
in the laboratory for use in calibrations (or as
QC gspiking solutions) shall be labeled or
referenced to appropriate documentation with
the following information at a minimum:

A unique identification including
concentration  (solutions  containing
several analytes can be identified such that
the solution constituents and
concentrations can be referenced to a
logbook)

Medium prepared in
Preparation date
Expiration date

Initials of preparer.

Vials containing standard solutions that are
not large enough to accommodate labels
listing the above information may be
referenced to a laboratory logbook or
notebook entry. The expiration date of the
working standard must not exceed the

expiration date of the original material.
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8.5.4.3

When possible, reference standards are

Standard Verification

purchased from a Quanterra’ preapproved
vendor. Standards are verified before use by
the vendor or Quanterra’ where applicable.
Prior to use, the laboratories must confirm
that the lot they received from the vendor was
approved. Specia standards that are obtained
from another source must be independently
verified at the lab. Verification of areference
standard from neat materialsis also necessary.

To extend the use of an expired standard,
reverification is necessary provided that new
analysis produces acceptable data.  The
verification of an expired standard is
performed against a current, independent
standard reference material by anayzing
within avalid calibration and QC.

Stock and working standards are checked
regularly for signs of deterioration, such as
discoloration, formation of precipitates, or
change in concentration. Careis exercised in
the proper storage and handling of standard
solutions.  Standards are aways stored
separately from samples.

An independent standard is used to verify

initial calibrations. An independent standard

is defined as a standard composed of the same
target constituents as, but from a different

source than those used in the standards for the
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initial calibration. An independent standard
may be a laboratory-prepared or a certified
independent standard solution(s).
Independence of reference material can be
achieved by: (1) purchasing reference
materials from two separate vendors, (2)
using a different lot, or (3) having two
separate individuals prepare the calibration
and verification standard solutions if
independent sources are not available for neat

standards.

Records for all purchased standards and
reagents shall include the date of receipt, the
date opened, and, where applicable, the

expiration date.

85.4.4
Periodic calibration is performed at prescribed
intervals. In general, equipment which can be
calibrated periodically is a distinct, singular
purpose unit and is relatively stable in
performance. These include balances,
micropipettors, counters, thermometers,
refrigerators, freezers, and ovens. Equipment

Periodic Calibration

employed at Quanterra” operations requiring
periodic calibration are listed along with their
respective calibration requirements in Table
8.5-6. Each Quanterra” operating unit has
SOPs in place for the calibration of this
equipment if in use at their location.
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8.5.4.5

Operational calibration is routinely performed
as part of instrument usage, such as the
development of a standard calibration curve.
The accuracy of initial calibrations are to be
verified prior to sample analysis through the
use of an independent standard in situations
where the source method requires calibration
verification. A laboratory control sample
(LCS), prepared from an independent
standard, may aso be used for calibration
verification. Detailed requirements for
operational calibration are contained in
method-specific SOPs. A summary of the
various operational calibrations performed at

Operational Calibration

Quanterra’ operations is shown in Tables 8.5-
7 through 8.5-9.

8.5.4.6
Equipment or instruments that fail calibration
or become inoperable during use shall be
tagged to indicate they are out of calibration.
Such instruments or equipment shall be
repaired and successfully recalibrated before
reuse. Following recalibration or verification,
back to control will be documented in the
injection/run log and/or maintenance logbook
through the routine identification of the
required calibration runs specified by the
standard operating procedure. The procedure
for tagging out such instruments or equipment
is described in the Corporate SOP Number

Calibration Failure
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CORP-QA-0010, *“Nonconformance and

Corrective Action.”

Recalibration may occur more frequently than
scheduled. At any time, if equipment
calibration becomes suspect, it shall undergo
a calibration check to determine whether the
current calibration is still acceptable or if
recalibration is required.

8.5.4.7

Calibration shall be documented for each
piece of equipment subject to calibration. All
calibration records (periodic and operational)
directly affect data and may not be limited to
one project. These records shall be stored in
either the quality records or the associated
project files. Project files that include sample
data shall either include the calibration
records or include reference to them.

Calibration Records

8.6  Quality Assessment

The effectiveness of the QA practices at a
laboratory is measured by the quality of data
generated by the laboratory. Ea@tanterra”
operating unit shall establish, implement and
document procedures to detect, prevent, and
correct quality problems and to ensure quality
improvement. Items and processes that do
not meet established requirements must be
investigated to determine their cause.
Improvements must be implemented in the
operations which will prevent a recurrence of
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these quality problems and provide overal
quality performance. All phases of laboratory
work should be designed with the objective of
preventing problems and improving quality
on acontinuous basis.

8.6.1 Data Quality Assessment

Data quality is judged in terms of precision,
accuracy, representativeness, completeness
and comparability. The areas of
representativeness, comparability, and
completeness for an overall project, inclusive
of sampling issues, may be beyond the control
of the laboratory. The elements over which
the laboratory has direct control are precision,
accuracy, and completeness relative to

analytical testing results.

Precision and accuracy assessments are made
as part of the evaluation of laboratory QC
data generated during sample preparation and
analysis. The QC samples employed at
Quanterra” as part of routine sample analysis
are summarized in Section 8.4 of this
document. Table 8.6-1 shows the precision
and accuracy measurements employed by
Quanterra’.  Analytical method SOPs and
QA-003,

Quanterra’  Policy ~ Number

“Quanterra’  Quality Control Program”,
include information on requirements for the
type of QC samples, frequencies, and
acceptance criteria. Additionally, the SOPs

and Policy describe the appropriate actions to
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be taken when a QC sample result does not

meet acceptance criteria.

8.6.2 Statistical Evaluation of Data

In-house limits for all QC data must be
evaluated at least annually and compared to
the limits published in the methods for
applicable matrices. Method limits will be
employed until sufficient QC data are
acquired. A minimum of 20 to 30 data points
are recommended to establish the in-house
QC limits. Calculated results of the QC
(LCS) samples are evaluated by comparing

against control limits (3-sigma).

Program-specific data analysis requirements
for control charts are followed as required for
data generated under those programs. These
additional requirements shall be documented
in a QAPP or QAS.

Precison and accuracy measurements
employed by Quanterra” are shown in Table
8.6-1. Calculated results of these QC samples
are evaluated using statistical tables or control
charts.

8.7  Data Recording Procedures

To ensure data integrity, all documentation of
data and records generated or used during the
process of data generation must be performed
in compliance with Quanterra” Corporate SOP
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Number QA-008,
Requirements”.

“Data Recording

8.8 Data Reduction and Verification

Procedures

Data review procedures, defined as a set of
computerized and manual checks applied at
appropriate levels of the measurement process,
will be clearly defined for all measurement
systems in SOPs. Data review begins with the
reduction or processing of data and continues
through verification of the data and the
reporting of analytical results. Calculations are
checked from the raw data to the final value
prior to reporting results for each group of
samples. Data reduction can be performed by
the analyst who obtained the data or by another
analyst.
analyst who performs a 100 percent review of
the data to ensure the work was done correctly
the first time. Data verification continues with
review by a second reviewer who verifies that
data reduction has been correctly performed
and that the analytical results correspond to the
data acquired and processed. This procedure is
outlined in Figure 8.8-1.

Data verification starts with the

8.8.1 Data Reduction and Initial

Verification

Data reduction and initial verification may be

performed by more than one analyst
depending upon the analytical method
employed. The preparation and analytical
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data may be reviewed independently by

different analysts. In these instances, each
item may not be applicable to the subset of
the data verified or an item may be applicable
in both instances. It is the responsibility of

the analyst to ensure that the verification of

data in his or her area is complete. The data
reduction and initial verification process must

ensure that:

Sample preparation information is correct
and complete including documentation of
standard identification, solvent lot
numbers, sample amounts, etc.
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Anaysis information is correct and
complete including proper identification of
analysis output (charts, chromatograms,
mass spectra, etc.)

Analytical results are correct and complete
including calculation or verification of
instrument calibration, QC results, and
gualitative and quantitative sample results
with appropriate qualifiers

The appropriate SOPs have been followed
and are identified in the project records

Proper documentation procedures have
been followed

All nonconformances have been
documented

Special sample preparation and analytical
requirements have been met.

The data generated have been reported
with the appropriate number of significant
figures as defined by the analytical method
in the LIMS or otherwise specified by the
client.

In general, data will be processed by an
analyst in one of the following ways:

Manual computation of results directly on
the data sheet or on calculation pages
attached to the data sheets

Input of raw data for computer processing

Direct acquisition and processing of raw
data by a computer.
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If data are manually processed by an analyst,
all steps in the computation shall be provided
including equations used and the source of
input parameters such as response factors
(RFs), dilution factors, and calibration
constants. If calculations are not performed
directly on the data sheet, they may be
attached to the data sheets.

Manual integrations are sometimes necessary

to produce good chromatography, but must
only be performed when necessary. Further
discusson of manual integrations and the
required documentation is given in Quanterra
Policy Number QA-011, “Acceptable Manual
Integration Practices”.

For data that are input by an analyst and
processed using a computer, a copy of the
input shall be kept and uniquely identified
with the project number and other information
as needed. The samples analyzed must be
clearly identified.

If data are directly acquired from
instrumentation and processed, the analyst
must verify that the following are correct:

- Project and sample numbers

. Calibration constants and RFs

Units
- Numerical values used for reporting limits.

UNCONTROLLED COPY



Analysis-specific calculations for methods are
provided in SOPs. In cases where computers
perform the calculations, software must be
validated or verified, as described in Section
6.0 of this document, before it is used to
process data.

The data reduction is documented, signed and
dated by the analyst completing the process.
Initial verification of the data reduction by the
same analyst is documented on a data review
checklist, signed and dated by the analyst.
Data review requirements are described in the
Quanterra Policy Number QA-012, “Technical
Data Review Requirements”.

8.8.2 Data Verification

Following the completion of the
verification by the analyst performing the data
reduction, a systematic check of the data that
has been fully reduced and checked through
Level 1 review is performed by an experienced
peer, supervisor, or designee. This check is
performed to ensure that level 1 review has
been completed correctly and thoroughly. The
second level reviewer examines the data signed
by the analyst. This includes an
evaluation of all items required in the raw data
package. Any exceptions noted by the analyst
must be reviewed. Included in this review is an
assessment of the acceptability of the data with
respect to:

initial

review
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- Adherence of the procedure used to the
requested analytical method SOP

- Correct interpretation of chromatograms,
mass spectra, etc.

- Correctness of numerical input when
computer programs are used (checked
randomly)

- Correct identification and quantitation of
constituents with appropriate qualifiers

. Numerical correctness of calculations and
formulas (checked randomly)

« Acceptability of QC data
instruments  were

to method
performance

- Documentation that
operating according
specifications (calibrations,
checks, etc.)

Documentation of dilution factors, standard
concentrations, etc.

- Sample holding time assessment.

This review also serves as verification that the
process the analyst has followed is correct in
regard to the following:

- The analytical procedure follows the
methods and specific instructions given on
the project QAS or equivalent summary
form

« Nonconforming events have been addressed
by corrective action as defined on a
nonconformance memo
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Vaid interpretations have been made
during the examination of the data and the
review comments of the initia reviewer are
correct

The package contains all of the necessary
documentation for data review and report
production and results are reported in a
manner consistent with the method used for
preparation of data reports.

The specific items covered in the second stage
of data verification may vary according to the
analytical method, but this review of the data
must be documented by signing the same
checklist. Data requirements are
described in the Quanterra Policy Number
QA-012, Data
Requirements”.

review

“Technical Review

8.8.3 Completeness Verification

A third-level review is performed by the PM.
This review is required before results are
submitted to clients.
verify the completeness of the data report and

This review serves to

to ensure that project requirements are met for .

the analyses performed. The items to be
reviewed are:

Analysis results are present for every
sample in the analytical batch, reporting
group, or sample delivery group (SDG)

Every parameter or target compound
requested is reported with either a value or
reporting limit

The correct units and correct number of
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significant figures are utilized

- All nonconformances, including holding
time violations, and data evaluation
statements that impact the data quality are
accompanied by clearly expressed
comments from the laboratory

- The final report is legible, contains all the
supporting documentation required by the
project, and is in either the standard
Quanterra’ format or in the client-required
format.

A narrative to accompany the final report will
be finalized by the PM. This narrative will
include relevant comments collected during the
earlier reviews.

8.9 Data Reporting

8.9.1

Quanterra” is capable of developing a variety of

Data Reports

data deliverable reports. In genef@hanterra”
reports contain:

Information on
performed, any
and general

Cover Letter/Narrative -
sample types, tests
problems  encountered,
comments are provided.

- Analytical Data - Data are reported by
sample or by test with the appropriate
significant figures and reporting limits, and
have been adjusted for dilution, if
appropriate. Pertinent information including
dates sampled, received, prepared,
extracted, and analyzed are provided.

. Laboratory Performance QC Information -
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The results of LCSs and method blanks
analyzed with the project are listed. Any
data or QC anomalies are discussed in the
narrative.

Matrix-Specific QC Information - Results
of any sample duplicates and MS/MSDs
analyzed with the samples as batch QC are
reported. Other project-specific  QC
requested by the client are aso reported.
The results include supporting information
such as amount spiked, percent recovery,
or percent difference/RPD.

Methodology - Reference for analytical
methodology used is cited.

Other Deliverables - Other deliverables
available include disk deliverables,
electronic data transfer, sample raw data
packages, complete deliverable packages,
and custom report formats.

8.9.2 Verbal Results

Quanterra’, as a policy, discourages the release
of data verbaly or without full data review. If
however, the client requests analytical resultsto
be communicated verbally or by facsimile prior
to fina review, they must be clearly identified

as “Preliminary” results. The client must

understand that the data have not undergone the
required levels of review and may potentially

change.

8.9.3 Reporting Analytical Results

Sample results are

Normally, the laboratory uses th@uanterra”
Reporting Limit (RL) at which any analyte of

reported according to
analytical method SOPs or client specifications.
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interest detected at or above that level is
reported as a positive value and any analyte of
interest not detectable or detected below that
level is reported as “not detected” at the RL.
The laboratory will normally report results
within the calibration, however, any reported
results outside of the calibration range will be
documented in the final report.

In some cases a contract, QAPP, or documented
client request may require the laboratory to
report sample results in a specified manner.
Some examples are given below:

- The laboratory may be requested to report
all analytes of interest that are less than the
laboratory's RL but are greater than the
MDL. This data will be flagged with an
appropriate qualifier. (See precautions in
“Establishing Reporting Limits”, Policy
Number QA-009.)

- The laboratory may be requested to report
any tentatively identified compounds
(TICs). This data will be flagged with an
appropriate qualifier.

- The laboratory may be requested to report
sample results using an RL that is higher
than their normal level. In this case, only
the analytes of interest found at or above
that level would be reported as positive
values. In this case, the laboratory will state
the PSRL rather than the RL. All analytes
of interest not detected or detectable below
that level would be reported as “not
detected” at the PSRL.

In these types of cases, the laboratory must
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include documentation in the project file that
supports the reporting procedure empl oyed.

It is the responsibility of the laboratory to
provide for a reporting system that assures that
any problems associated with an analysis are
properly documented on a nonconformance
memo, communicated to the appropriate
addressed

If, after
issuance of a report, Quanterra’ observes any
mistake that affects the results reported or the
QC interpretation of those results, the client
will be notified.

Quanterra” associ ates, and

appropriately in the data report.

8.10 Data Validation

Data vaidation for Quanterra’ refers to data
reviews conducted in accordance with the

USEPA CLP "Laboratory Data Vaidation
Functional Guidelines for Evauating Organic
Anayses' and "Laboratory Data Validation
Functional Guidelines for Evaluating Inorganic
Analyses’, or modifications thereof, for non-
CLP type analyses.

This form of data validation provides an
impartial evaluation of the laboratory’s results.
Data validation may be requested by the client
for a percentage of data and is usualy
performed by a third party, one which was not
involved with the sample analysis. Quadlifiers
are assigned to data, when required, according
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to the requirements of the data validation
protocol being used.

8.11 Preventive Maintenance and
Service

Facilities, instruments, equipment, and parts are
subject to wear, deterioration, or change in
operational characteristics. Within Quanterra”,
preventive maintenance, coupled with vendor
service agreements, is an organized program of
actions taken to maintain facilities and
equipment in control.

8.11.1 Analytical Instrumentation and
Equipment

The primary purpose of the maintenance
program is to prevent instrument and
equipment failure and to minimize down time.
A properly implemented maintenance program
increases the reliability of a measurement
System.

At each laboratory each instrument or piece of
equipment shall be uniquely identified. Each
operating unit shall maintain the following:

Instrument/equipment inventory list

« Instrument/equipment magjor spare parts list
or inventory

- External service agreement documents (if
applicable)

+  Instrument-specific preventive maintenance
logbook or file for each functiona unit.
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The records of routine maintenance and non-
routine maintenance shal include a a
minimum:;

Name and serid number of the item or
equipment

Details of maintenance performed

Dates and results of
recalibrations/reverifications indicating
back to control

Anayst initials and the date maintenance
was performed whether by the analyst or a
contracted service representative.

Any item or equipment that does not perform to
specifications or defective shall be taken out of
service, clearly identified and segregated until it

has been repared and shown Dby
calibration/verification to perform
satisfactorily.

Quanterra’ documents and describes in detail
instrument and  equipment  preventive
maintenance procedures and requirements in
operation-specific SOPs.

8.11.2 Facilities

Another important aspect of the laboratory
operation is the existence and maintenance of
adequate, safe, and clean facilities including
appropriate engineering controls such as proper
ventilation, lighting, dust control, hoods, air
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flow, protection from extreme temperatures,
waste disposal, and a source of stable power.

The maintenance and use of these facilities and
proper operations are described in  the
Quanterra’ Chemical Hygiene Plan (CHP). The
Laboratory Manager has responsbility for
ensuring a properly maintained facility. The
Laboratory Manager aso has the responsbility
for ensuring that samples are stored properly
without contamination, work areas are
equipped with adequate bench, hood and
operational space, and the areas are free from
chemical and radiological contamination that
may affect analytical results.

8.11.3 Frequency of Maintenance

The frequency of maintenance must consider
manufacturer’s recommendations and previous
experience. Frequency of  preventive
maintenance along with the recommended
preventive maintenance schedules are given in
Tables 8.11-1 through 8.11-27 for anaytical
instrumentation and equipment or defined in
operation specific routine maintenance SOPs.

These schedules are the recommended default
if not otherwise specified by the manufacturer,
SOP, or Feacility-Specific Appendix for the
laboratory. Frequency of maintenance for the
facility systems is documented in the
Quanterra’ CHP.
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8.12 Other Requirements

8.12.1 Water

High purity water (i.e., ASTM reagent grade or
equivalent water) will be used in al metas,
radiological, wet chemistry, and organic
analyses. Demongtration of contaminant-free
water is shown through the analysis of method
blanks consisting of the reagent water on a
daily basisfor the analyte of interest. This water
is obtained by the use of either a commercia
ion-exchange deionizing, distillation, or reverse
osmosis unit plus an appropriate polishing unit.
The resulting water has a maximum
conductivity of 1.0 umho-cm a 25°C or a
minimum resistivity of 1.0 Mohm at 25°C.
Conductivity or resistivity will be monitored
and documented daily or on each day that water
is dispensed for analytical use.

For volatile anayses the water may be further
purified by purging with an inert gas before use
to remove potential traces of organic solvents.

Water monitoring procedures used by
Quanterra’ operating units are detailed in
operation-specific SOPs.

8.12.2 Compressed Air and Gases

Ultra high-purity compressed gases from
preapproved vendors or in-house gas generators
will be used when required for instrumentation.
These ar and gases must meet the
requirements and specifications of the
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analytical methods performed. In-line filters
will be used when appropriate to minimize
contamination and moisture from the gases.

8.12.3 Glassware Preparation
Glassware preparation procedures implemented
at Quanterra’ operating units are designed to
ensure that contaminants are not introduced
during sample analysis. Procedures describing
glassware preparation are detailed in operation-
specific SOPs.

8.12.4 Chemical Storage

Storage of chemicals shal be conducted in a
manner to minimize the potentia for fire or
release of hazardous materia resulting from an
unplanned chemical reaction. Refrigerators
used for storing flammable liquids must have
spark-free interior construction.  Flammable
solvents shall be stored in appropriate cabinets
meeting all necessary codes. All chemicals are
stored according to chemical compatibility.
Further details regarding chemica storage are
provided in the Quanterra’ CHP.

8.12.5 Waste Disposal

Laboratory wastes shall be disposed of safely
and in a manner consistent with applicable
regulations.  The Laboratory Manager or
designee is responsible for the development,
implementation, and maintenance of sSte-
specific procedures that will document all
aspects of the disposal program.  These
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procedures and the training requirements are
described in the Quanterra” CHP.

8.12.6 Facility Security

Each Quanterra’ laboratory is a limited access,
secure facility. To ensure that only authorized
personnel are able to enter the building from an
entrance that is not monitored, entry into each
building is limited in one or more of the
following ways at a minimum:

The use of key pads or eectronic locks
activated by swipe or magnetic cards which
areissued only to authorized personnel

Locking doors and issuing keys only to
authorized personnel

Alarm systems to detect unauthorized
entrance

During business hours, entry is possible
only through the man entrance. This
entrance is monitored at al times, usualy
by areceptionist. All guests are required to
sign in by using avisitor logbook.
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9.0 Quality Assessment and Response

9.1 Nonconformance and Corrective
Action

9.1.1 Nonconformance

A nonconformance is an unplanned deviation
from an established protocol or plan. The
deviation may be the result of Quanterra's’
actions as a systematic error, then termed a
deficiency. A single isolated event or event
beyond the control of Quanterra’ is then

termed an anomaly.

Nonconformances can be identified on the
basis of internal or external systems or
performance audits, sample processing, routine
calibration and monitoring of analytical and
support equipment, or QC sample analyses.

The Operations Manager, Project Manager,
QA Manager, Area Leader, and analyst may be
involved in identifying the most appropriate
corrective action. If previously reported data
are affected, the issue is immediately brought
to the attention of Corporate QA and senior

management.

9.1.2 Corrective Action

Corrective actions are measures taken to rectify
conditions adverse to quality and, where
possible, to prevent their reoccurrence.
Corrective actions should be timely, determine

the root cause, and evaluate any propagation of

the error or problem. Whenever a systematic
error is discovered that affects the accuracy or
defensibility of results reported to Quanterra”’s
clients, client notification will be part of the
corrective action. Corrective actions should be
implemented with an understanding of the
technology and work activities associated with
the quality element, with appropriate training
of Quanterra’ associates and vendors, and

should be monitored for progress and success.

Depending on the nature of the problem, the
corrective action employed may be formal or
informal. In either case, occurrence of the
problem, the corrective action employed, and
verification that the problem has been
eliminated must be documented properly. On-
the-spot actions are used to correct minor
problems, such as recalibration, retuning, or a
minor repair (e.g., replacement of a minor part)
of a malfunctioning instrument or the
correction of poor analytical technique being
used by an analyst. These occurrences are
documented in the appropriate injection, run,
or analysis logbooks.  Similarly, routine
instrument maintenance, malfunctions, and
power failures are also documented in the
appropriate instrument maintenance logbooks.
These events do not require a formal NCM
process. Corrective actions  specific  to

analytical methods are discussed in the
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operational-specific SOPs.

9.1.3 Responsibilities

A detailed description of the responsibilities
associated with nonconformance and corrective
action, as well as the procedures to be
followed, is provided in the Quanterra”
Corporate  SOP Number CORP-QA-0010,

“Nonconformance and Corrective Action.”

9.1.4 Nonconformance Memo

As defined in the SOP, deficiencies and
anomalies for all activities other than sample
log-in or matrix related incidents shall be
documented on a nonconformance memo or
via an electronic process that meets NCM
requirements as approved by QA. Deficiencies
and anomalies may be documented on separate
systems or forms. A log or computerized data
base  will be  maintained for all
nonconformances determined to be
deficiencies. Deficiencies will be examined for
trends periodically, and this evaluation will be
documented and reported to management. A
copy of the nonconformance memo will be
kept in the project files along with the data it
refers to. A copy shall also be kept in the

quality files.

9.2 Audits

Audits of Quanterra’ laboratories are
performed to assess the degree of adherence to

established policies, procedures, and standards.
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These assessments are conducted internally by
Quanterra” personnel, who are independent of
the area being evaluated, and externally by
clients and regulatory agencies. Audits can
identify areas for improvement with regard to
compliance with policies, procedures, and
standards. Audits also provide a means for
correction prior to system failure.  The
following types of audits and assessments are

performed at Quanterra” laboratories:

« Performance Audits

« Systems Audits or Internal Systems
Evaluations

- Data Audits

+  Spot Assessments.

Internal systems audits or evaluations are
generally conducted by QA staff, although
periodic self-audits may be conducted by the
operational units. Audits and assessments are
generally conducted through the use of
checklists and  appropriate  reference
documents. Internal systems audits or
evaluations are conducted with an opening
meeting in which representatives from
management, key operational staff, and QA
staff participate. The opening meeting provides
a review of the objectives of the audit and the
schedule required to conduct the audit. At the
completion of the audit, a debriefing is held to

outline the findings, including identification of
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positive performance, to discuss requirements
in areas of deficiencies, and to answer
questions.  Spot assessments are generally
more informal than systems audits, and may be
conducted without prior scheduling.

Internal systems audits or evaluations are
conducted at a minimum yearly by QA staff
external to the lab. Spot assessments are

conducted per schedule by the laboratory QA
group.

The findings of all audits and assessments are
documented as is the laboratory response and
any corrective actions. Follow-up checks are
performed and the status of implementation of
corrective actions 1s documented for all
categories of audits and assessments. This

cycle continues until all issues are closed.

9.2.1 Performance Audits

Performance audits or performance evaluations
(PEs) are conducted to verify the ability of the
laboratory to correctly identify and quantitate
compounds in PE samples. These PE samples
may be supplied internally or externally as
single-blind or double-blind samples and can
be used to assess if a deficiency has been
corrected. The results of internal performance
audits may be wused to document the
proficiency of the analyst performing the work
or to assess the overall performance of an
analytical method. Double-blind performance

audits are conducted by Quanterra” Corporate
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QA to assess the effectiveness of all aspects of
laboratory operation from project initiation
through analysis and reporting. In addition,
any problems detected regarding quotes, bids,
and invoicing are brought to the attention of
the PM and to the finance/accounting

department, as appropriate.

The results of each performance audit shall be
reported to laboratory management.  All
performance audit results which are identified
as unacceptable must be investigated. The
findings of the investigation and corrective

action taken must be documented.

9.2.2 Systems Audits

A systems audit assesses fulfillment of the
QAMP and the effectiveness of the quality
system. Each laboratory undergoes numerous
systems audits performed by external parties,
including federal, state, and local regulatory

authorities and clients.

9.2.2.1 Independent Internal
Systems Audits or
Evaluations

Each year, an independent systems evaluation
will be performed under the direction of the
Corporate Director of Quality Assurance and
according to Corporate SOP Number, CORP-
QA-0014. This evaluation is performed to
assess each laboratory's adherence to the
requirements of the QAMP, SOPs, internal
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policies, and to assess the status of corrective
actions from other audits at that facility.

The Corporate Director of Quality Assurance
shall appoint a lead auditor to conduct the
systems evaluation. An auditor must be a
Quanterra Quality Assurance Manager with
direct experience on at least one Quanterra
systems audit or a certified Quanterra Lead
Auditor as defined in the SOP, CORP-QA-
0013, Employee Orientation and Training. A
corporate audit outline shall be used. The lead
auditor has the authority to lengthen the
evaluation, revise the scope of the evaluation,
stop work, or specify an accelerated schedule
for re-evaluation. The lead auditor shall be
responsible for preparing a report detailing the
results of the evaluation. The report shall be
submitted, after approval by Corporate QA, to
the audited Laboratory Manager, Regional
and Laboratory QA

Manager within five weeks of the audit. A

General Manager,

copy of the report shall be distributed to the
Corporate QA Director. The audit report shall
provide a summary of the audit results with the
auditor’s comments and the findings that were

determined by the lead auditor.

The evaluated laboratory must respond to
Corporate QA in writing within four weeks of
receiving the evaluation report. The QA
Manager is responsible for coordinating the
response to the evaluation report.  The

Laboratory Manager or Operations Manager
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must approve all responses to internal
evaluation reports prior to submittal to the

auditor.

The evaluation may result in findings, areas
needing improvement, and notable practices.

Each term will be defined as such:

- Findings - are defined as those
noncompliant practices or policies which
have significant adverse impact on data
quality, technical defensibility, or
regulatory acceptance of data. Findings
require immediate attention by the
laboratory management and must be
resolved to comply with Quanterra”’s
quality documents and laboratory-
established procedures.

- Areas Needing Improvement - represent
isolated instances of noncompliance or
issues that are judged to have a less
immediate impact on data quality.
Laboratory management must correct the
situation or otherwise ensure that the
condition does not recur.

- Notable Practices - should also be pointed
out during the audit. These are defined as
laboratory  practices  that  increase
effectiveness and quality and represent
improvements with respect to
conventional laboratory operations.

Operations management is responsible for
taking corrective action to address the
findings and areas needing improvement
(deficiencies) identified during the audit.
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It is the responsibility of the QA Manager at
each facility to verify implementation of the
corrective actions and document the closure of
all internal evaluation findings. This process
shall be documented and provided to the
recipients of the original audit report. This
process is further described in the Quanterra”
Corporate  SOP Number CORP-QA-0014,

“Laboratory Internal Systems Evaluation”.

Internal evaluation reports shall be maintained
according to the Quanterra” Record Retention
Policy (LEG-004) as confidential documents
and shall not be released for use outside the
laboratory. External auditors may view internal

audit reports as part of their on-site audit.

9.2.2.2  External Systems Audits

Audits of Quanterra’ laboratories are
performed by external agencies and clients. All
scheduled audits shall be placed on the
facility’s calendar with the knowledge of the
Laboratory Manager and the Laboratory QA
Manager to assure no scheduling conflicts
occur and that appropriate staff will be
available to meet the agencies’ or clients’

objectives.

All deficiencies reported to the laboratory must
be responded to within the time line specified
by the client. A plan of action to correct the
deficiencies, as well as corrective actions

taken, must be documented. It is the
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responsibility of the QA Manager to coordinate
the response to the audit report. The
development and implementation of the
corrective actions is the responsibility of the
Operations management as related to their
respective areas.  All responses must be
approved by the Laboratory Manager or
Operations Manager prior to submittal to the
auditor. A copy of the audit report and the
laboratory’s response must be provided to the
Laboratory Manager. It is the responsibility of
the QA Manager to verify implementation of
the corrective actions and inform the
responsible manager of the closure of all

deficiencies from the audit.

9.2.3 Data Audits

Data audits are routinely performed and
documented to ensure that project records meet
project requirements as described in method
SOPs, project plans, or other documented
requirements.  The data audit is used to
identify any lab errors that may have occurred.
The laboratory QA Manager or designee is
responsible for performing data audits as
specified in Quanterra’ SOP Number CORP-
QA-0004, “QA Data Review”. This
independent review may also serve as the
annual assessment of analysts in verifying
initial and/or on-going technical capability of

chemists performing routine analyses.

9.24 Spot Assessments
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Spot assessments are conducted to monitor or
observe a process or activity in order to verify
conformance to the SOP requirements for that
activity. The frequency, normally monthly, for
performing these assessments is determined by
the facility QA Manager. The scope of the
assessment is also determined by the QA
Manager and may be directed based on
information obtained from client inquiries,
trends in  recorded  nonconformances,
performance audits, or other sources. A spot
assessment may be used to assess a procedure
performance relative to the documented SOP.
This assessment identifies deviations from
requirements that may not be detected in a
detailed review of the data package alone. Such
an assessment is conducted by observation of
the associates performing the task compared
with the documented SOP. In some cases, the
assessment may be conducted through
interviews with the associate when observation
of a task is not possible. Review of relevant
documentation for the completed procedure is
included in such an assessment. A checklist
may be used in conducting the assessment. The
results of the assessment are documented, as
are the corrective actions. All deficiencies
noted as a result of a spot assessment must be

corrected by the responsible staff in a timely

manner.

9.3  Client Inquiries and Complaints
Client inquiries and complaints are generally
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received through the PM or a member of the
CST. Typicadly, the PM communicates with
the client to determine the details of the
inquiries, including technical data problems,
deliverable ISsues, turn-around-time
problems, etc. Technica and deliverable
Issues are coordinated by the PM and usually
involve input from operations, QA, and
management staff. A formal written response
to the client is coordinated by the PM, but
may on occasion be delivered by the CSM or
the Account Manager. Details of the types
and levels of complaints and required
documentation are provided in Corporate

Policy No. QA-013, “Procedures to Address

Customer Complaints”.

9.4  Quality Reports to Management

The QA Manager and Corporate Director of
Quality Assurance shall prepare and maintain
copies of reports to management on a monthly
basis indicating the effectiveness of the QMS.
The operations monthly QA reports to
management shall, at a minimum, include
discussion of the following activities that

occurred during the month:

 Internal/external audit findings
+  Certification changes
- External/internal PE sample results

«  Summary of client inquiries for which QA
was asked to assist the laboratory in
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developing a response
+ Data quality investigations.

«  NCM/lab issues

The corporate reports serve as executive
summaries to members of senior management
of the detailed information provided by the QA

Managers.

9.5 Management Process Review

Based upon laboratory audits or input from
clients or the QA group, management may
elect to assess any of the operations or
processes therein. These reviews and
corrective actions would be documented and
followed up by management. The purpose of
these assessments would be to correct
systematic issues or processes before they

impact data quality.

9.6 Management Review of the QMS

Annually laboratory management will
evaluate the status of the quality systems in
the laboratory to ensure the procedures and
policies are in place and they are adhered to.
The Corporate Director of Quality Assurance
annually sends to the laboratory management
an outline of the Quality Systems with a
request that each operation reviews their
status including completion dates on any
items requiring correction or implementation.

The laboratory management report their
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assessments with any recommendations for
changes or improvements to the Corporate
QA Director which in turn will report results

to the Chief Operating Officer.
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10.0 Quality Improvement

Quality improvement at Quanterra® is a

critical element of our quality strategy as well
as our business strategy. Quanterra® will
become a world class organization through a
commitment to continuous quality
improvement. Every Quanterra® associate
must understand that continuous improvement
is a guiding principle pertinent to all aspects of

our business.
The key elements of quality improvement are:

» Standardization of procedures

« Continuous quality improvement
« Benchmarking

+  Quality assessment

» Understanding the clients’ needs

» Quality measures and standards.

10.1 Standardization of Procedures

Due to the vast number of methods that have
been introduced into the environmental
analytical field, as well as revisions and
proposed updates to currently promulgated
methods, many methodologies contain
conflicting requirements. It is through the

generation and use of standard operating
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procedures, which contain Quanterra®s best
technical interpretation of published methods,
that Quanterra® succeeds in providing quality
standardized analytical testing to our clients.
This standardization is achieved through the
implementation of standardized or corporate
SOPs and policies. Quanterra® will generate
and implement new SOPs and policies as the
need arises, and will train associates in their

importance and use.

The standardization of procedures, as they are
implemented throughout Quanterra®, result in
improved quality of our services and
deliverables provided to our clients at some

level at all operations.

Any departures from the standardized
procedures must be documented and, if a
deficiency is noted, it is documented with a
NCM. For further details refer to Section
9.1.1,

10.2 Continuous Quality Improvement
The continuous improvement of processes
throughout Quanterra® is the responsibility of
each Quanterra® associate. Processes are
followed in every operating unit, group, and
by each individual, and each of these

processes 1s applicable to this discussion. All
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associates are empowered and encouraged to
bring suggestions for process improvement
changes to the attention of laboratory
management, as well as the Technology and
QA groups. Management is responsible for
assessing the recommendation for
improvement and following through with an

implementation plan when appropriate.

10.3 Benchmarking

Benchmarking is a step-by-step method of
improving performance by identifying and
studying best practices and comparing them to
industry practices. Benchmarking is performed
within Quanterra®, as well as on the industry.
Changes to processes resulting from
benchmarking may be tested in a single
laboratory under senior technical and QA
management. If successful, the process change

may be implemented throughout Quanterra®.

10.4 Quality Assessment

Quality improvement is also achieved through
the practice of quality assessment and
subsequent correction of detected quality-
related problems when they occur. Quality
assessment and response are described in
Section 9.0.

10.5 Understanding the Client’s
Needs
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Client satisfaction must be a goal of all
Quanterra® associates. Periodic client surveys
provide a useful tool to measure if we are
meeting their needs. While quality is defined
as meeting the requirements of our clients,
both internal and external, we must also strive
to exceed our client’s expectations. Every
Quanterra® associate is either directly or
indirectly involved in meeting our client’s
needs, therefore effective communmication of
these needs to all associates as described in this
QAMP is essential.

Any verbal or written inquires or complaints
from clients to any associate must be addressed
in a timely manner and any issue concerning
data quality must be documented. (See Section
9.3).

10.6 Quality Measures and Standards

Measures and standards used by Quanterra®
are fundamental to assessing and achieving our
commitment to continuous improvement. With
most business processes, performance is
generally measured at the end. Quanterra®
managers must provide continuous feedback to
all associates regarding performance measures
and standards.

Key Result Indicators (KRIs) provide one of

Quanterra®s measures. Additional measures
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and standards shall be added to track programs,

processes, or projects, as appropriate,

KRIs measure performance in areas considered
critical to achieving world class Quality in
customer satisfaction and business
performance. KRIs focus quality measures on
the customer as well as the processes that our
customers value. KRIs are intended to
demonstrate continuous improvement and

focus on the “vital few” issues for the business.

Quanterra® KRIs include:

»  On-time delivery

» Holding time violations
« Reissued reports

+ Turn-around-time

Safety.

Measurements of performance include internal
and external audits, performance evaluations,
and double-blind evaluations which are further
described in Section 9.0. Improved results from
these measurements show successfulness of

process improvements.
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Footnotes

@ Section 11, "Basic Requirements.”

@ Criterion from Section 9, "Requirements.”

® Technically equivalent to 1SO 9001.

E“) Quality Management and Quality Assurance Standards, 1SO 9000, Part 3, "Guiddines for the Application of ISO 9001 to the Development, Supply and Maintenance of Software.”

®  This document has two sections numbered "9."
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CROSS-REFERENCE OF QAMP SECTIONS ADDRESSING
NELAC QUALITY MANUAL REQUIREMENTS

NELAC QUALITY MANUAL: REQUIRED ELEMENTS*

QUANTERRA® QAMP REVISION 3, QA SOP OR
POLICY REFERENCE

a) A quality policy statement, including objectives and commitments, by top management QAMP Chapter 1
b) The organization and management structure of the laboratory, its place in any parent organization and QAMP Chapter 1
relevant organizational charts
¢) Therelationship between management, technical operations, support services and the quality system QAMP Chapter 1
QAMP Chapter 7
d) Proceduresto ensure that all records required under this chapter are retained as well as procedures for QAMP Chapter 2
control and maintenance of documentation through a document control system which ensures that all QAMP Chapter 5
standard operating procedures, manuals, or documents clearly indicate the time period during which the P
procedure or document wasin force
€) Job descriptions of key staff and reference to the job descriptions of other staff QAMP Chapter 1 and Chapter 3
Separate document of job descriptions available from Lab-HR
Manua
f) Identification of the laboratory’s approved signatories; at a minimum, the title page of the Quality MQAMP Title/Approval Page

must have the signed concurrence, (with appropriate titles) of all responsible parties including the
officer, technical director, and the agent who is in charge of all laboratory activities such as the la
director or laboratory manager

)(?—r%%l)l}gy Specific Appendix Approval Page

9)

The laboratory’s procedures for achieving traceability of measurements

QAMP Chapter 8

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, July 2, 1998




AdOD d3TTOHLNOODNN

TABLE 2.3-2

Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 10 of 192

CROSS-REFERENCE OF QAMP SECTIONS ADDRESSING

NELAC QUALITY MANUAL REQUIREM
(continued)

ENTS

NELAC QUALITY MANUAL: REQUIRED ELEMENTS*

QUANTERRA® QAMP REVISION 3, QA SOP OR
POLICY REFERENCE

a) A list of al test methods under which the laboratory performs its accredited testing

Facility Specific Appendices

b) Mechanisms for ensuring that the laboratory reviews al new work to ensure that it has the appropriate QAMP Chapter 7
facilities and resources before commencing such work
¢) Referenceto the calibration and/or verification test procedures used QAMP Chapter 8
Table 8-4,5,6,7
d) Proceduresfor handling submitted samples QAMP Chapter 8
€) Reference to the major equipment and reference measurement standards used as well asthe facilitiesand | QAMP Chapter 8

services used by the laboratory in conducting tests

Facility Specific Appendices

f) Reference to procedures for calibration, verification and maintenance of equipment QAMP Chapter 8
0) Referenceto verification practices including interlaboratory comparisons, proficiency testing programs, QAMP Chapter 9
use of reference materials and internal quality control schemes
h) Procedures to be followed for feedback and corrective action whenever testing discrepancies are QAMP Chapter 9 and 10

detected, or departures from documented policies and procedures occur

SOP CORP-QA-0010, “Nonconformance and Corrective
Action”

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, July 2, 1998
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CROSS-REFERENCE OF QAMP SECTIONS ADDRESSING
NELAC QUALITY MANUAL REQUIREMENTS

(continued)

NELAC QUALITY MANUAL: REQUIRED ELEMENTS*

QUANTERRA® QAMP REVISION 3, QA SOP OR
POLICY REFERENCE

j)  Thelaboratory management arrangements for exceptionally permitting departures from documented QAMP Chapter 9
policies and procedures or from standard specifications
k) Proceduresfor dealing with complaints QAMP Chapter 9

Policy QA-013 “Procedures to Address Customer Complaint

2]

I) Procedures for protecting confidentiality and proprietary rights (including national security concerms?

AMP Chapter 5
Corporate Legal Policy

m) Procedures for audits and data reviews

QAMP Chapter 8

QAMP Chapter 8 and 9

Policy QA-012, “Technical Data Review Requirements”
SOP CORP-QA-0004 “Independent QA Data Review”

n) Processes/procedures for establishing that personnel are adequately experienced in the duties tH
expected to carry out and/or receive any needed training

e@AaMP Chapter 3
SOP CORP-QA-0013, “Employee Orientation and Training”

0) Reference to procedures for reporting analytical results

QAMP Chapter 8

Policy QA-009 “Establishment of Reporting Limits”

p) A table of contents and applicable list of references, glossaries, and appendices

QAMP Table of Contents
List of QA Policies and SOPs

Table 2.3-2

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, July 2, 1998
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TABLE 4.2-1

List of Quanterral] Quality-Related Items
that Require Evaluation Prior to Use

Quality-Related Item Standard Operating Procedure for Quality Testing
Acetone CORP-QA-0001
Dichloromethane CORP-QA-0001
Hexane CORP-QA-0001
Hydrochloric acid CORP-QA-0001
Freon CORP-QA-0001
Methanol CORP-QA-0001
Nitric acid CORP-QA-0001
Hydrogen Peroxide CORP-QA-0001
Sulfuric acid CORP-QA-0001
Toluene CORP-QA-0001
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TABLE5.1-1
Quanterra’ Quality Documents and Required Approval

Quality Document

Required Approvals

Quality Assurance Management Plan (QAMP)

Corporate Director of Quality Assurance
Vice President of Operations Services

Chief Operating Officer

Quality Assurance Management Plan (QAM
Facility Appendix

Quality Assurance Manager

Technical Manager

Laboratory Manager

Regional General Manager/Laboratory Director

Corporate Director of Quality Assurance

Corporate Standard Operating Procedures
(SOPs)

Corporate Director of Quality Assurance
Corporate Director of Environmental Health and S&fety
Management (generally a Vice President)

Technical Specialist (technical SOPs only)

Operation-Specific Standard Operating
Procedures (SOPs)

Quality Assurance Manager
Laboratory Health and Safety Coordin&tor
Laboratory Manager

Technical Specialist

Quality Policy Documents

Corporate Director of Quality Assurance

Vice President of Operations Services

@ Required only if procedure encompasses more than standard office safety requirements.
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Quanterra” Quality Document Review Requirements

Document Type

Frequency of Review

Responsible Party

Quality Assurance Management Plan (QAMP)

Every Two Years

Corporate Director of Quality Assurance

Quality Assurance Management Plan (QAMP) Annual Quality Assurance Manager
Facility Appendix

Corporate Standard Operating Procedures (SOP) Every Two Years Corporate Technology/QA
Operation-Specific Standard Operating Procedures Every Two Years Laboratory Staff

(SOP)

Quality Policy Documents

Every Two Years

Corporate Director of Quality Assurance

UNCONTROLLED COPY




TABLE 8.4-1
Field Quality Control Samples

Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2, 1998

Page 15 of 192

Accuracy and
Applicability Precision

Type Inorganic Organic Application Introduced By
Trip Blank (volatiles) No Yes Accuracy Supplier of Containers
Field Blank Yes Yes Accuracy Field Sampler
Rinsate Blank Yes Yes Accuracy Field Sampler
Collocated Sample Yes Yes Precision Field Sampler
Split Sample Yes Yes Precision Field Sampler
Field Duplicate Yes Yes Precision Field Sampler
Field Matrix Spike Yes Yes Accuracy Field Sampler
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Applicability Accuracy and
Inorganic/ Precision Introduced
Type Frequency Radiochemical Organic Application By
Analytica As specified in methods, or as Yes No Accuracy Analyst/ Prep
Spike needed
Duplicate 1out of 20 or at least Yes Yes Precision Analyst/ Prep
L/month/run
[ nstrument As specified methods, or as Yes Yes Accuracy Analyst
Blank needed
Interference As specified in methods Yes No Accuracy Analyst
Check Sample
Internal Each sample and standard Yes Yes Both Analyst/
Standard Prep
Laboratory 1 per each group of samples Yes Yes Accuracy Analyst/ Prep
Control Sample | processed up to 20 samples.
Matrix Spike 1 per each group of samples Yes Yes Accuracy Analyst/ Prep
processed up to 20 samples.
Matrix Spike 1 per each group of samples Yes Yes Both Anayst/ Prep
Duplicate processed up to 20 samples.
Method Blank | 1 per each group of samples Yes Yes Accuracy Analyst/ Prep
processed up to 20 samples.
Surrogate All standards, method blanks, No Yes Accuracy Analyst/ Prep
LCS, and samples. Method
Dependent
Yield Monitor | Operation-specific Yes No Accuracy Prep
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TABLE 8.4-3

Laboratory Performance Quality Control Samples

Sample/M easur ement

Purpose

Method Blanks

Demonstrates that the laboratory systems (e.g., glassware cleaning procedures)
and laboratory reagents used for the preparation and analysis of samples have
not contributed to afalse positive or negative measurement.

Instrument Blank

Demonstrates that the analytical system has not contributed to a false positive or
negative measurement.

Laboratory Control Sample

Demonstrates the laboratory’s ability to perform an analysis within the
performance requirements of the method.

TABLE 84-4

Matrix Specific Quality Control Samples

Quality Control Sample

Purpose

Duplicate Samples

Estimates the ability of the laboratory to obtain precise measurements
onasample. Thismeasureis dependent on the homogeneity of the
sample being duplicated. Solid samples often portray poor sample
homogeneity and therefore often have poor duplication with regards
to the sample result.

Matrix Spike Sample

Estimates the ability of the laboratory to obtain accurate
measurements on asample. The measure is dependent on the biasa
sample matrix may cause regarding a given anayte.

Matrix Spike Duplicate Sample

In addition to verifying the accuracy of the matrix spike sample, the
matrix spike duplicate can be used with the matrix spike sample asa
measure of precision by calculating the relative percent difference
(RPD).
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Inorganic Laboratory Quality Control Samples

TABLE 84-5
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Analysis

QC Sample

M ethod

NPDESY

M ethod RCRA (Sw846) @
Acidity Method 305.1 Frequency: 1 with each batch — Not Applicable
Blank of samples processed not to
exceed 20 samples
Criteria: Concentration must
be less than the reporting
limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory 305.1 — Not Applicable
Control Not Applicable
Sample
Matrix 305.1 Not Applicable — Not Applicable
Spike
Matrix 305.1 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 305.1 Frequency: 1 per batch of L0

samples
Criteria:< 20 % RPLY

Corrective Action: Flag data

outside of limit.

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (Sw846) @
Alkalinity Method 310.1 Frequency: 1 with each batch — Not Applicable
Blank 23008 of samples processed not to
exceed 20 samples
Criteria: Concentration must
be less than the reporting limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory 310.1 Frequency: 1 with each batch — Not Applicable
Control 2320B of samples processed not t®
Sample exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix Spike 310.1 Not Applicable — Not Applicable
2320B
Matrix Spike 310.1 Not Applicable — Not Applicable
Duplicate 2320B
Duplicate 310.1 | Frequency:1perbatchof1f Not Applicable
samples Criteria 310.%:20
Criteria 2320B< 25 %
RPD?

Corrective Action: Flag data|
outside of limit.
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Analysis

QC Sample

M ethod

NPDESY

M ethod

RCRA (SW846) @

Ammonia

Method
Blank

350.1

Freguency: 1 with each batch
of samples processed not to
exceed 20 samples

Criteriac Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Not Applicable

Laboratory
Control
Sample

350.1

Frequency: 1 with each bat¢h
of samples processed not to
exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not
within control limits, rerun all
associated samples

Not Applicable

Matrix
Spike

350.1

Frequency: 1 per 10 samples,
minimum of one per batch of
samples processed

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: Flag data
outside of limit

Not Applicable

Matrix
Spike
Duplicate

350.1

Not Applicable

Not Applicable

Duplicate

350.1

Not Applicable

Not Applicable
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Analysis

QC Sample

M ethod

NPDESY

M ethod

RCRA (SW846) @

Ammonia
(TKN)

Method
Blank

351.2
351.3

Freguency: 1 with each batch
of samples processed not to
exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Not Applicable

Laboratory
Control
Sample

351.2
351.3

=

Frequency: 1 with each batc
of samples processed not t
exceed 20 samples

O

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not

within laboratory control

limits, rerun all associated
samples

Not Applicable

Matrix
Spike

351.2
351.3

Frequency: 1 per 10 sample
minimum of one per batch of
samples processed

w

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data|
outside of limit

Not Applicable

Matrix
Spike
Duplicate

351.2
351.3

Not Applicable

Not Applicable

Duplicate

351.2
351.3

Not Applicable

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
BOD Method 405.1 Frequency: 1 with each batch — Not Applicable
Blank of samples processed not to
exceed 20 samples
Criteria: Concentration must
be less than the reporting
limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory 405.1 Freqguency: 1 with each batth — Not Applicable
Control of samples processed not tp
Sample exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 405.1 Not Applicable — Not Applicable
Spike
Matrix 405.1 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 405.1 Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (SW846) @
Bromide Method 300.0° | Frequency: 1 with each batch 9056 Frequency: 1 with each batch
Blank 320.1 of samples processed not to of samples processed not to
D1246 exceed 20 samples exceed 20 samples
Criteriac Concentration must Criteriac Concentration must
be less than the reporting limit be less than the reporting
Corrective Action: Rerun al limit
samples associated with Corrective Action: Rerun all
unacceptable blank samples associated with
unacceptable blank
Laboratory | 300.0° | Frequency: 1 with each batch 9056 Frequency: 1 with each batch
Control 320.1 of samples processed not to of samples processed not to
Sample D1246 exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: If not
within control limits, rerun al within control limits, rerun all
associated samples associated samples
Matrix 300.0° Frequency: 1 per 10 samples, 9056 Frequency: 1 with each batch
Spike 320.1 minimum of one per batch of of samples processed not to
D1246 samples processed exceed 20 samples
L Criteria: Percent recovery
Criteria Pgrc_ent recovery must be within [aboratory
must be W|th|n. Iaporatory control limits
control limits
Corrective Action: Flag data Corrective Action: Flag data
outside of limit associated with M S outside of
limit
Matrix 300.0® Not Applicable 9056 Not Applicable
Spike 3201
Dupllcate D1246
Duplicate | 300.0° Methods 300.0, 320.1: Not 9056 Frequency: 1 with each batch
320.1 Applicable of samples processed
D1246 Criteriat RPD® must be

Frequency: Method D1246:
1 with each batch of samples
processed not to exceed 20
samples

within laboratory control
limits
Corrective Action: Flag data
associated with duplicates
outside of laboratory RPD®
limits
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Chemical Method 410.1 Frequency: 1 with each batch — Not Applicable
Oxygen Blank 410.2 of samples processed not to
Demand ' exceed 20 samples
(COD) 4104
Criteria: Concentration must
be less than the reporting
limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory 410.1 Freqguency: 1 with each batch — Not Applicable
Control 410.2 of samples processed not tp
Sample ’ exceed 20 samples
410.4
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 410.1 Frequency: 1 per 10 samples, — Not Applicable
Spike 410.2 minimum of one per batch of
410.4 samples processed
Criteria: Must be within
laboratory control limits
Corrective Action: Flag data
outside of limit
Matrix 410.1 Not Applicable — Not Applicable
Spike 410.2
Duplicate 410.4
Duplicate 410.1 Not Applicable — Not Applicable
410.2
410.4
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Chloride Method 300.0° | Freguency: 1witheachbatch | 9056 | Frequency: 1 with each batch
Blank of samples processed not to of samples processed not to
325.1 9251
exceed 20 samples exceed 20 samples
325.2
325.3 Criteria: Concentration must 9253 Criteriac Concentration must
i be less than the reportin
4500-C) be Iessthaln the reporting i eporting
imit mit
E
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank
Laboratory | 300.0° | Freguency: 1witheachbaich | 9056 | Freguency: 1 with each batch
Control 3251 of samples processed not to 9251 of samples processed not to
Sample ' exceed 20 samples exceed 20 samples
325.2
3253 Criteria: Percent recovery 09253 Criteria: Percent recovery
4500-Cl must be within [aboratory must be within laboratory
E- control limits control limits
Corrective Action: If not Corrective Action: If not
within control limits, rerun within laboratory control
all associated samples limits, rerun all associated
samples
Matrix 300.0° | Frequency: 1 per 10 samples, 9056 Frequency: 1 with each batch
Spike 325.1 minimum of one per batch of 9251 of samples processed not to
325.2 samples processed exceed 20 samples
325.3 9253
4500-Cl Criteria: Percent recovery Criteria: Percent recovery
E must be within laboratory must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

control limits

Methods 9251Corrective
Action: If not within
laboratory control limits,
rerun all associated samples

M ethod 9056/9253
Corrective Action: Flag data
associated with M S outside
of limits
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDES"Y Method RCRA (SW846) @
Chloride Matrix 300.0® Not Applicable 9056 Frequency: 1 with each batch
(continued) Spike 3251 9251 of samples processed not to
Duplicate 3252 exceed 20 samples
3253 P bowitin ooy
45020 control limits/< 20 % RPDy(S)
Corrective Action: Flag data
outside of limit
Method 9056: MSD is not
applicable
Duplicate 300.0® Methods 300.0, 325.1, 325.2, 9056 Method 9056/9253:
3251 325.3: Not Applicable 9251 Frequency: 1 with each
3252 batch of samples processed
3253 Method 4500-Cl E: 9253 Criteria. RPD® must be
4500-c] | Frequency: 1 with each batch within laboratory control
E of samples processed not to limits
exceed 20 samples Corrective Action: Flag data
associated with duplicates
outside of |aboratory RPD®
limits
Chlorine, Method 330.3 Frequency: 1 with each batch — Not Applicable
Residual Blank of samples processed not to

exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Chlorine, Laboratory 330.3 Frequency: 1 with each batch — Not Applicable
Residual Control of samples processed not to
(continued) Sample exceed 20 samples
Criteria: Percent recovery
must be within [aboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 330.1 Frequency: 1 with each batch — Not Applicable
Spike 330.3 of samples processed not tp
exceed 20 samples
Criteria: Must be within
laboratory control limits
Corrective Action: Flag data
outside of limit
Matrix 330.1 Not Applicable — Not Applicable
Spike 330.3
Duplicate
Duplicate 330.1 | Frequency: 1 with each batcth — Water
330.3 of samples processed not tp

exceed 20 samples
Criteria: < 20 % RPIY

Corrective Action: Flag data
outside of limit.
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Chromium Method 2184 Freguency: 1 with each 3060A Frequency: 1 with each
(Cr') Blank 3500 Cr-D | batch of samples processed 7196A batch of samples processed
not to exceed 20 samples not to exceed 20 samples
Criteria: Concentration must Criteria: Concentration less
be less than the reporting than reporting limit
limit
Corrective Action: Rerun all
Corrective Action: Rerun dll samples associated with
samples associated with unacceptable blank
unacceptable blank
Laboratory 218.4 Frequency: 1 with each 3060A Frequency: 1 with each
Control 3500 Cr-D batch of samples processed 7196A batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples
prepped
Criteria: Percent recovery
must be within laboratory Criteria: percent recovery
control limits for water must be within +
15 % and for solids must bg
Corrective Action: If not within + 20%
within laboratory control
limits, rerun all associated Corrective Action: Rerun al
samples samples associated with
unacceptable LCS
Matrix 2184 Freguency: 1 with each 3060A Freguency: 1 with each
Spike 3500 Cr-D batch of samples processed 7196A batch of samples processed
not to exceed 20 samples not to exceed 20 samples
Criteria: Must be within Criteria: Advisory limits are
laboratory QC limits 75% - 125% recovery
Corrective Action: Flag datg Corrective Action: Flag datg
outside of limit associated with
unacceptable Matrix Spike
Matrix 218.4 Not Applicable 3060A Not Applicable
Spike | 3500 cr-D 7196A
Duplicate
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Chromium | Duplicate | 2184 Not Applicable 3060A | Frequency: 1 with each batch
(Cr') 3500 Cr- 7196A of samples processed not to
(continued) D exceed 20 samples
Criteria: < 20 % RPD® limit
Corrective Action:
Flag data outside of limit.
Color Method 110.2 Freguency: 1 with each batch — Not Applicable
Blank of samples processed not to
exceed 20 samples
Criteria: Concentration must
be less than the reporting
limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory 110.2 Not Applicable — Not Applicable
Control
Sample
Matrix 110.2 Not Applicable — Not Applicable
Spike
Matrix 110.2 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 110.2 Freguency: 1 with each batch — Not Applicable
of samples processed not t
exceed 20 samples
Criteria:< 20 % RP
Corrective Action: Flag data
outside of limit.
Conductivity Method 120.1 Not Applicable 9050A Not Applicable
Blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Conductivity Laboratory 120.1 Frequency: 1 with each batch 9050A Frequency: 1 with each batch
- Control of samples processed not to of samples processed not to
(continued)
Sample exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control
limits, rerun all associated limits, rerun all associated
samples samples
Matrix 120.1 Not Applicable 9050A Not Applicable
Spike
Matrix 120.1 Not Applicable 9050A Not Applicable
Spike
Duplicate
Duplicate 120.1 Frequency: 1 with each batch 9050A Frequency: 1 with each batch
of samples processed not to of samples processed not to
exceed 20 samples exceed 10 samples
Criteria: < 20 % RPD®
Corrective Action: Flag data
outside of limit.
Cyanide Method 335.1 Frequency: 1 with each batch 9010B Frequency: 1 with each batch
(Amenable) Blank of samples processed not to 9012A of samples processed not to

exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Cyanide Laboratory 335.1 Frequency: 1 with each batch 9010B Frequency: 1 with each batch
(Amenable) Control of samples processed not to 9012A of samples processed not to
(continued) Sample exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not
within laboratory control Corrective Action: Rerun dll
limits, rerun all associated samples associated with
samples unacceptable LCS
Matrix 335.1 Frequency: 1 per 10 samples, 9010B Freguency: 1 with each batch
Spike minimum of one per batch of 9012A of samples processed not to
samples processed exceed 20 samples
Criteria: Percent recovery Criteria: Advisory limitsare
must be within [aboratory 75% - 125% recovery
control limits
Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
outside of limit Matrix Spike
Matrix 335.1 Not Applicable 9010B Frequency: 1 with each batch
Spike 0012A of samples processed not to
Duplicate exceed 20 samples
Criteria: Advisory limitsare
75% - 125% recovery
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
Duplicate | 3351 Not Applicable 90108 Not Applicable
9012A
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Cyanide Method 335.2 Frequency: 1 with each batch Frequency: 1 with each batch
(Total) Blank 3353 of samples processed not to 9010B of samples processed not to
' exceed 20 samples exceed 20 samples
4500- 9012A
CNE | Criteria Concentration must Criteria: Concentration less
be less than the reporting than reporting limit
limit
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable blank
unacceptable blank
Laboratory 335.2 Frequency: 1 with each batch Frequency: 1 with each batch
Control 3353 of samples processed not to 9010B of samples processed not to
Sample ’ exceed 20 samples exceed 20 samples
4500- 9012A
CNE Criteria: Percent recovery Criteria: Percent recovery
must be within [aboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: Rerun all
within laboratory control samples associated with
limits, rerun all associated unacceptable LCS
samples
Matrix 335.2 Frequency: 1 per 10 samples, 9010B Frequency: 1 with each batch
Spike 3353 minimum of one per batch of 9012A of samples processed not to
' samples processed exceed 20 samples
4500-
CNE

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: Flag data
outside of limit

Criteria: Advisory limitis
75% - 125% recovery

Corrective Action: Flag data
associated with unacceptable
Matrix Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Cyanide Matrix 335.2 Not Applicable 9010B Frequency: 1 with each batch
(Total) Spike 3353 9012A of samples processed not to
(continued) Duplicate ' exceed 20 samples
4500-
CNE Criteria: Limit is 75% -
125% recovery
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
Duplicate | 3352 'V'e‘h"di 3‘)3;}2’%3'35-31 Not | 90108 Not Applicable
335.3 9012A
Method 4500-CN E:
Frequecny: 1 with each batch
of samples processed not to
exceed 20 samples
Criteria: < 20 % RPD®
Corrective Action: Flag data
outside of limit.
Flashpoint Method — Not Applicable 1010 Not Applicable
Blank
1020A
Laboratory — Not Applicable 1010 Not Applicable
Control
Sample 1020A
Matrix — Not Applicable 1010 Not Applicable
Spike
1020A
Matrix — Not Applicable 1010 Not Applicable
Spike
Duplicate 1020A
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® M ethod RCRA (Sw846) @
Flashpoint Duplicate — Not Applicable 1010 Frequency: 1 per batch of
continued
(continued) 1020A <20 samples
Criteria: RPIY must bes
20%
Corrective Action; Flag datd
associated with unacceptable
Duplicate
Fluoride Method | 300.0° | Frequency: 1 with each batch 9056 Frequency: 1 with each batfth
Blank 340.2 of samples processed not tp of samples processed not tp
exceed 20 samples exceed 20 samples
Criteria: Concentration must Criteria: Concentration mus
be less than the reporting be less than the reporting
limit limit
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable
unacceptable blank
Laboratory | 300.0° | Frequency: 1 with each batch 9056 Frequency: 1 with each batfh
Control 340.2 of samples processed not tp of samples processed not tp
Sample exceed 20 samples exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not
within control limits, rerun
all associated samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® M ethod RCRA (Sw846) @
Fluoride Matrix 300.0° | Frequency: 1 per 10 samples 9056 Frequency: 1 with each batch
(continued) Spike 340.2 by IC of samples processed not to
exceed 20 samples
Criteriac Must be within
laboratory QC limits Criteria: Percent recovery
must be within laboratory
Corrective Action: Flag data control limits
outside of limit Corrective Action: Flag data
associated with outside of
limit
Matrix 300.0® Not Applicable 9056 Not Applicable
Spike 340.2
Duplicate
Duplicate | 300.0® Not Applicable 9056 Frequency: 1 with each batch
340.2 of samples processed
Criteria: RPD® must be
within laboratory control
limits
Corrective Action: Flag data
associated with duplicates
outside of |aboratory RPD®
limits
Hardness Method 130.2 Frequency: 1 with each batch — Not Applicable
Blank 23408 of samples processed not to

exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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Analysis

QC Sample

M ethod NPDESY M ethod

RCRA (SW846) @

Hardness
(continued)

Laboratory
Control
Sample

130.2 Fregquency: 1 with each batch —
23408 of samples processed not to
exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Caorrective Action: If not

within laboratory control

limits, rerun all associated
samples

Not Applicable

Matrix
Spike

130.2 Method 130.2, Not —
2340B Applicable

Method 2340B:

Frequency , Criteria, and
Corrective Action: See ICP
Metals Method 200.7
Requirements

Not Applicable

Matrix
Spike
Duplicate

130.2 Method 130.2, Not —
2340B Applicable

Method 2340B:

Frequency, Criteria, and
Corrective Action: See ICP
Metals Method 200.7
Requirements

Not Applicable

Duplicate

130.2 | Frequency: 1 per 20 sample
23408 | Minimum of one per batch of
samples processed

%
|

Criteria: RPIY must be
within laboratory control
limits

Corrective Action: Flag data
outside of limit

Not Applicable
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Analysis

QC Sample

M ethod

NPDESY

M ethod

RCRA (SW846) @

lodide

Method
Blank

345.1

Freguency: 1 with each batch
of samples processed not to
exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Not Applicable

Laboratory
Control
Sample

345.1

Frequency: 1 with each batch
of samples processed not tp
exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not

within laboratory control

limits, rerun all associated
samples

Not Applicable

Matrix
Spike

345.1

Frequency: 1 per batch of 20
samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of]
limit

Not Applicable

Matrix
Spike
Duplicate

345.1

Not Applicable

Not Applicable

Duplicate

345.1

Not Applicable

Not Applicable
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Analysis

QC Sample

M ethod

NPDESY

M ethod

RCRA (SW846) @

Iron

Method
Blank

3500-Fe
D

Freguency: 1 with each batch
of samples processed not to
exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Not Applicable

Laboratory
Control
Sample

3500-Fe
D

Frequency: 1 with each batg
of samples processed not t
exceed 20 samples

O

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not

within laboratory control

limits, rerun all associated
samples

=
|

Not Applicable

Matrix
Spike

3500-Fe
D

Frequency: 1 every 10
samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of]
limit

Not Applicable

Matrix
Spike
Duplicate

3500-Fe
D

Not Applicable

Not Applicable
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Analysis

QC Sample

M ethod

NPDESY

M ethod

RCRA (SW846) @

Iron
(continued)

Duplicate

3500-Fe
D

Frequency: 1 per batch of 20
samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of
limit

Not Applicable

Methylene

Blue Active

Substances
(MBAS)

Method
Blank

425.1

Frequency: 1 with each bat¢

of samples processed not t
exceed 20 samples

Criteria: Concentration musi
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

h

Not Applicable

Laboratory
Control
Sample

425.1

Frequency: 1 with each bat¢

of samples processed not t
exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

h

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® M ethod RCRA (Sw846) @
I\flethyl ene Matrix 425.1 Frequency: 1 per 10 samples, — Not Applicable
B utf Active Spike minimum of one per batch of
Supstances samples processed
(MBAYS)
(continued) Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag data
outside of limit
Matrix 425.1 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 425.1 Not Applicable — Not Applicable
Nitrate Method | 300.0° | Frequency: 1 with each batch 9056 | Frequency: 1 with each batg
Blank 352.1 of samples processed not tp of samples processed not fj
exceed 20 samples 9210 exceed 20 samples
Criteria: Concentration must Criteria: Concentration mus
be less than the reporting be less than the reporting
limit limit
Criteria 9210: Concentratio
Corrective Action: Rerun alll must be < 1 mg/L of Nitrate
samples associated with Corrective Action: Rerun all
unacceptable blank samples associated with
unacceptable blank
Laboratory | 300.0® | Frequency: 1 with each batch 9056 Frequency: 1 with each batgh
Control 352.1 of samples processed not tp of samples processed not {
Sample exceed 20 samples 9210 exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not

within laboratory control

limits, rerun all associated
samples

Criteria: Percent recovery
must be within laboratory
control limits

Criteria 9210: 90-110%

Corrective Action: If not

within laboratory control

limits, rerun all associated
samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® M ethod RCRA (Sw846) @
Nitrate Matrix 300.0° | Frequency: 1 per 10 samples, 9056 Frequency: 1 with each batch
(continued) Spike 352.1 minimum of one per batch of of samples processed not to
samples processed 9210 exceed 20 samples
Criteria: Must be within Criteria: Percent recovery
laboratory control limits must be within laboratory
control limits
Corrective Action: Flag data Criteria 9210: 75-125%
outside of limit
Corrective Action: If not
within laboratory control
limits, flag all associated
samples
Matrix 300.0% Not Applicable 9056 Not applicable
Spike 3521
Duplicate 9210
Duplicate | 300.0® Not Applicable 9056 Method 9056:
352.1 Frequency: 1 per 10 samples
9210

Criteria. RPD® must be
within laboratory control
limits

Corrective Action: If not

within laboratory control

limits, flag all associated
samples

Method 9210: Not
applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDES®Y M ethod RCRA (Sw846) @
Nitrite Method 300.0° | Frequency: 1 with each batch 9056 Frequency: 1 with each batch
Blank 354.1 of samples processed not to of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: Concentration must Criteria: Concentration must
be less than the reporting limit be less than the reporting
limit
Corrective Action: Rerun all
samples associated with Corrective Action: Rerun all
unacceptable blank samples associated with
unacceptable blank
Laboratory | 300.0® | Frequency: 1 with each batch 9056 Frequency: 1 with each batch
Control 354.1 of samples processed not to of samples processed not to
Sample exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control
limits, rerun all associated limits, rerun all associated
samples samples
Matrix 300.0° | Frequency: 1 per 10 samples, 9056 Frequency: 1 with each batch
Spike 354.1 minimum of one per batch of of samples processed not to
samples processed exceed 20 samples
Criteria: Must be within Criteria: Percent recovery
laboratory control limits must be within laboratory
control limits
Corrective Action: Flag data Corrective Action: If not
outside of limit within laboratory control
limits, flag all associated
samples
Matrix 300.0® Not Applicable 9056 Not Applicable
Spike 354.1
Duplicate
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDESY M ethod RCRA (SW846) @
Nitrite Duplicate | 300.0® Not Applicable 9056 Frequency: 1 per 10 samples
(continued) 354.1
Criteriaz. RPD® must be
within laboratory control
limits
Corrective Action: If not
within laboratory control
limits, flag all associated
samples
Nitrate-Nitrite | Method | 3531 | Frequency: 1witheachbatch |  — Not Applicable
Blank of samples processed not to
353.2
exceed 20 samples
353.3
Criteria: Concentration must
be less than the reporting limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory | 353.1 | Frequency: 1 with each batch — Not Applicable
Control 353.2 of samples processed not tp
Sample ’ exceed 20 samples
353.3

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDES®Y M ethod RCRA (Sw846) @
Nitrate-Nitrite | p1arix 3531 | Frequency: 1 per 20 samples, — Not Applicable
(continued) Spike 3532 minimum of one per batch of
samples processed
353.3
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag data
outside of limit
Matrix 353.1 Not Applicable — Not Applicable
Spike 353.2
Duplicate 353.3
Duplicate 353.1 Not Applicable — Not Applicable
353.2
353.3
Odor Method 140.1 Frequency: 1 with each batgh — Not Applicable
Blank of samples processed not tp
exceed 20 samples
Criteria: Concentration must
be less than the reporting limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory 140.1 Not Applicable — Not Applicable
Control
Sample
Matrix 140.1 Not Applicable — Not Applicable
Spike
Matrix 140.1 Not Applicable — Not Applicable
Spike
Duplicate
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDESY M ethod RCRA (SW846) @
Odor Duplicate 140.1 Frequency: 1 with each batch — Not Applicable
(continued) of samples processed not to
exceed 20 samples
Criteria: < 20 % RPD®
Corrective Action: Flag data
outside of limit.
pH Method 150.1 Not Applicable 9040B Not Applicable
Blank
4500-H 9045C
B
Laboratory 150.1 Frequency: 1 with each batch 9040B Frequency: 1 with each batdgh
Control o of samples processed not tg of samples processed not
Sample 4509?' exceed 20 samples 9045C exceed 20 samples
Criteria: Sample provided by Criteria: Sample provided by
external source, must be external source, must be
within + 0.05 pH units within + 0.05 pH units
Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control
limits, rerun all associated limits, rerun all associated
samples samples
Matrix 150.1 Not Applicable 9040B Not Applicable
Spike
4500-H 9045C
B
Matrix 150.1 Not Applicable 9040B Not Applicable
Spike ot
Duplicate 450;- 9045C

O
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDES®Y M ethod RCRA (Sw846) @
PH Duplicate 150.1 Method 150.1 Frequency: 1 9040B Frequency: 1 with each batch
(continued) . | with each batch of samples of samples processed not to
4500-H processed not to exceed 20 9045C exceed 20 samples
B samples
Criteria: Advisory limitsare
®
Method 4500-H" B < 20%RPD
Freguency: 1 with each batch
of 10 samples Corrgctive Action: Flag data
associated with unacceptable
Method 150.1 Criteria: < 20 Duplicate
% RPD® limit
Method 4500-H" B Criteria: <
25 % RPD® limit
Corrective Action: Flag data
outside of limit.
Phenolics Method 420.1 Frequency: 1 with each batch 9065 Frequency: 1 with each batch
Blank 420.2 of samples processed not to 9066 of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: Concentration less
Criteria: Concentration must than reporting limit
be less than the reporting limit Corrective Action: Rerun all
samples associated with
Corrective Action: Rerun all unacceptable blank
samples associated with
unacceptable blank
Laboratory 420.1 Frequency: 1 with each batch 9065 Frequency: 1 with each batch
Control 420.2 of samples processed not to 9066 of samples processed not to
Sample exceed 20 samples exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: If not

within laboratory control

limits, rerun all associated
samples

Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Phenolics Matrix 420.1 Freguency: 1 with each batch 9065 Freguency: 1 with each batch
(continued) Spike 420.2 of samples processed not to 9066 of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: Percent recovery
Criteria: Percent recovery must be within laboratory
must be within laboratory control limits
control limits Corrective Action: Flag
associated data
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
Matrix 420.1 Not Applicable 9065 Frequency: 1 with each batch
Spike 420.2 9066 of samples processed not to
Duplicate exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag
associated data
Duplicate 420.1 Not Applicable 9065 Not Applicable
420.2 9066
Phosphate Method Not Applicable 9056 Frequency: 1 with each batch
Blank of samples processed not to
exceed 20 samples
Criteria: Concentration less
than reporting limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
Laboratory Not Applicable 9056 Frequency: 1 with each batch
Control of samples processed not to
Sample exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Caorrective Action: If not

within laboratory control

limits, rerun all associated
samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Phosphate Matrix Not Applicable 9056 Frequency: 1 with each batch
(continued) Spike of samples processed not to
exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag
associated data associated
with M S outside of limits
Matrix Not Applicable 9056 Not Applicable
Spike
Duplicate
Duplicate Not Applicable 9056 Frequency: 1 with each batch
of samples processed
Criteria: RPD® must be
within laboratory control
limits
Corrective Action: Flag data
associated with duplicates
outside of laboratory RPD®
limits
Phosphorus Method 300.0“% | Frequency: 1 with each batch — Not Applicable
(Total and Blank 365.1 of samples processed not to
Ortho- ' exceed 20 samples
365.3 Criteria: Concentration must

be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Phosphorus | Laboratory | 300.0“% | Frequency: 1 with each batch — Not Applicable
(Total and Control 365.1 of samples processed not to
Ortho- Sample ' exceed 20 samples
(continued) 365.3 Criteria: Pgrgent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 300.¢9 | Frequency:1per10samplgs —__ Not Applicable
Spike
o 365.1 Criteria: Must be within
365.2 laboratory QC limits
3653 Corrective Action: Flag data
outside of limit
Matrix 300.6*% Not Applicable — Not Applicable
Spike 365.1
Duplicate
365.2
365.3
Duplicate | 300.6° Not Applicable — Not Applicable
365.1
365.2
365.3
Reactivity Method Not Applicable Chapter| Frequency: 1 with each batgh
(Cyanide and|  Blank 70 of samples processed not tp
Sulfide) Sections exceed 20 samples
7.3.3.2
and Criteria: Concentration mus
7.3.4.2 be less than the reporting
limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Reactivity Laboratory Not Applicable Chapter | Frequency: 1 with each batch
(Cyanide and Control 70 of samples processed not to
Sulfide) Sample Sections exceed 20 samples
(continued) 7332
and Criteria: Percent recovery
7.3.4.2 must be within laboratory
control limits
Corrective Action: Rerun all
samples associated with
unacceptable LCS
Matrix Not Applicable Chapter Follow QC sample
Spike 70 requirements of
Sections determinative method
7.3.3.2
and
7.34.2
Matrix Not Applicable Chapter Follow QC sample
Spike 70 requirements of
Duplicate Sections determinative method
7.3.3.2
and
7.34.2
Duplicate Not Applicable Chazgter Not Applicable
7
Sections
7.3.3.2
and
7.34.2
Silica, Method 370.1 Frequency: 1 with each batch — Not Applicable
Dissolved Blank of samples processed not to

exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Silica, Laboratory 370.1 Frequency: 1 with each batch — Not Applicable
Dissolved Control of samples processed not to
(continued) Sample exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 370.1 Frequency: 1 with each batth — Not Applicable
Spike of samples processed not tp
exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag data
outside of limit
Matrix 370.1 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 370.1 Not Applicable — Not Applicable
Solids Method 160.1 | Frequency: 1 with each batch — Not Applicable
Blank 160.2 of samples processed not tp
160.3 exceed 20 samples
160.4

Criteria: Concentration must
be less than the reporting
limit

Corrective Action: If analyte
level in method blank iz RL
for the analyte of interest in
the sample, all associated
samples with reportable
levels of analyte are

reprepared and reanalyzed.

SOP No. CORP-WC-0002.
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDESY M ethod RCRA (SW846) @
Solids Laboratory 160.1 Frequency: 1 with each batch — Not Applicable
- Control of samples processed not to
(continued) Sample 160.2 exceed 20 samples
160.3
160.4 Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, reprepare and rerun all
associated samples
Ma;rix 160.1 Not Applicable — Not Applicable
Spike 160.2
160.3
160.4
Matrix 160.1 Not Applicable — Not Applicable
Spike
Duplicate 160.2
160.3
160.4
Duplicate 160.1 | Frequency: 1 with each batch — Not Applicable
of samples processed not tp
160.2
exceed 20 samples
160.3
160.4 Criteria: Sample results
should agree within 20% if
160.5 | poth the sample and sample
duplicate results are > 5 X RL
Corrective Action: Flag data|
outside of limit- Address in
the project narrative
Specific Method 120.1 Frequency: 1 with each bat¢ch 9050A Frequency: 1 with each batgh
Conductance Blank of samples processed not tg of samples processed not tp
exceed 20 samples exceed 20 samples
Criteria: Concentration must Criteria: Concentration mus
be less than the reporting limit be less than the reporting
Corrective Action: Rerun all limit
samples associated with Corrective Action: Rerun all
unacceptable blank samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDESY M ethod RCRA (SW846) @
Specific Laboratory 120.1 Frequency: 1 with each batch 9050A Frequency: 1 with each batch
Conductance Control of samples processed not to of samples processed not to
(continued) Sample exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control
limits, rerun all associated limits, rerun all associated
samples samples
Matrix 120.1 Not Applicable 9050A Not Applicable
Spike
Matrix 120.1 Not Applicable 9050A Not Applicable
Spike
Duplicate
Duplicate 120.1 Frequency: 1 with each batch 9050 Frequency: 1 with each batch
of 20 samples processed of 20 samples processed
Criteria: RPD® must be Criteria: RPD® must be
within laboratory QC limits within laboratory QC limits
Corrective Action: Flag Corrective Action: Flag
associated dataif outside of associated data if outside of
limits limits
Sulfate Method 300.0° | Frequency: 1 with each batch 9038 Frequency: 1 with each batch
Blank 375.1 of samples processed not to 9056 of samples processed not to
375.4 exceed 20 samples exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Criteria: Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Sulfate Laboratory | 300.0° | Frequency: 1 with each batch 9038 Frequency: 1 with each batch
(continued) Control 375.1 of samples processed not to 9056 of samples processed not to
Sample 375.4 exceed 20 samples exceed 20 samples
Criteria: Percent recovery Method 9038 Criteria:
must be within laboratory Percent recovery must be
control limits within + 15 %
Corrective Action: If not Method 9056 Criteria:
within laboratory control Percent recovery must be
limits, rerun all associated within laboratory control
samples limits
Corrective Action: Rerun all
samples associated with
unacceptable LCS (ICV)
Matrix 300.6Y | Frequency: 1 per 10 samplels, 9038 Frequency: 1 with each batg
Spike 375.1 minimum of one per batch of 9056 of samples processed not tp
375.4 samples processed exceed 10 samples (Methogl
9038) or 20 samples (Methg
Criteria: Percent recovery 9056)
must be within laboratory
control limits Method 9038 Criteria: Limitg
are 75% - 125% recovery
Corrective Action: Flag data Method 9056 Criteria:
outside of limit Percent recovery must be
within laboratory control
limits
Corrective Action; Flag datd
associated with unacceptab)
Matrix Spike
Matrix 300.¢° Not Applicable 9038 Not Applicable
Spike 375.1 9056
Duplicate 375.4
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDESY M ethod RCRA (SW846) @
Sulfate Duplicate | 300.0® Not Applicable 9038 Frequency: 1 with each batch
(continued) 375.1 9056 of samples processed
375.4
Criteria. RPD® must be
within laboratory control
limits
Corrective Action: Flag data
associated with duplicates
outside of laboratory RPD®
limits
Sulfide Method 376.1 Freguency: 1 with each batch 9030B Freguency: 1 with each batch
Blank 376.2 of samples processed not to 9034 of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: Concentration must Criteria: Concentration must
be less than the reporting limit be less than the reporting
limit
Corrective Action: Rerun all
samples associated with Corrective Action: Rerun all
unacceptable blank samples associated with
unacceptable blank
Laboratory 376.1 Frequency: 1 with each batch 9030B Frequency: 1 with each batch
Control 376.2 of samples processed not to of samples processed not to
Sample ' exceed 20 samples 9034 exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: Flag
within laboratory control associated data
limits, rerun all associated
samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDES®Y M ethod RCRA (Sw846) @
Sulfide Matrix 376.1 Freguency: 1 with each batch 9030B Freguency: 1 with each batch
(continued) Spike 376.2 of samples processed not to 9034 of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within [aboratory
control limits control limits
Corrective Action: Flag data Corrective Action: Flag
outside of limit associated data
Matrix 376.1 Not Applicable 9030B Frequency: 1 with each batch
Spike 376.2 9034 of samples processed not to
Duplicate exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag
associated data
Method 9034: Not
Applicable
Duplicate 376.1 Not Applicable 9030B Not Applicable
376.2 9034
Sulfite Method 377.1 Frequency: 1 with each batch — Not Applicable
Blank of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDES? M ethod RCRA (SW846) @
Sulfite Laboratory 377.1 Frequency: 1 with each batch — Not Applicable
(continued) Control of samples processed not to
Sample exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 377.1 Frequency: 1 per 20 sample — Not Applicable
Spike minimum of one per batch of
samples processed
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Flag data|
outside of limit
Matrix 377.1 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 377.1 Not Applicable — Not Applicable
Temperature Method 170.1 Not Applicable Not Applicable
Blank
Laboratory 170.1 Not Applicable Not Applicable
Control
Sample
Matrix 170.1 Not Applicable Not Applicable
Spike
Matrix 170.1 Not Applicable Not Applicable
Spike
Duplicate
Duplicate 170.1 Not Applicable

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
QC Sample
Analysis M ethod NPDES®Y M ethod RCRA (Sw846) @
Tota Organic Method 415.1 Frequency: 1 with each batch 9060 Frequency: 1 with each batch
Carbon Blank of samples processed not to of samples processed not to
(TOC) exceed 20 samples exceed 20 samples
Criteria: Concentration must Criteria: Concentration less
be less than the reporting limit than reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank
Laboratory 4151 Frequency: 1 with each batch 9060 Frequency: 1 with each batch
Control of samples processed not to of samples processed not to
Sample exceed 20 samples exceed 20 samples
Criteria: Percent recovery Criteria: percent recovery
must be within laboratory must be within laboratory
control limits control limits
Corrective Action: If not Corrective Action: Rerun all
within laboratory control samples associated with
limits, rerun al associated unacceptable LCS
samples
Matrix 415.1 Frequency: 1 per 10 samples, 9060 Frequency: 1 with each batch
Spike minimum of one per batch of of samples processed not to

samples processed

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: Flag data
outside of limit

exceed 20 samples

Criteria: Percent recovery
must be within laboratory
control limits

Corrective Action: Reanalyze
if sample remaining. If not,
flag data associated with
unacceptable Matrix Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Tota Organic Matrix 415.1 Not Applicable 9060 Frequency: 1 with each batch
Carbon Spike of samples processed not to
(TOC) Duplicate exceed 20 samples
(continued) .
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: Reanalyze
if sample remaining. If not,
flag data associated with
unacceptable Matrix Spike
Duplicate
Duplicate 4151 Not Applicable 9060 Not Applicable
Tota Organic Method SM Frequency: 1 with each set of 9020B Frequency: Run in duplicate
Halides Blank 53208 © 8 samples between each group of 8
(TOX) analytica determinations
Criteria: Concentration less
450.1 © than reporting limit Criteria: Concentration less
than reporting limit or less
Corrective Action: Rerun all than 2 X MDL or RL
samples associated with whichever islower
unacceptable blank
Corrective Action: Rerun all
samples associated with
unacceptable blank
SOP NO. CORP-WC-0001
Laboratory SM Frequency: 1 with each batch 9020B Frequency: 1 with each batch
Control 5320B ® | of samples processed not to of samples processed not to
Sample exceed 20 samples exceed 20 samples
4501 © | Criteria: Percent recovery of Criteria: Percent recovery of

analyte must be within
laboratory control limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS (ICV)

analyte must be within 90-
110%
Corrective Action: Rerun all
samples associated with
unacceptable LCS (ICV)

SOP NO. CORP-WC-0001
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Tota Organic Matrix SM Frequency: 1 per 10 samples, 9020B Frequency: 1 per batch of 10
Halides Spike 5320B ©® | minimum of one per batch of samples
(TOX) samples processed
(continued) Criteria: Must be within
450.1 © Criteriac Must be within laboratory control limits
laboratory control limits
Corrective Action: Flag data
Corrective Action: associated with unacceptable
Reanalyze if sample Matrix Spike
remaining. If not, flag data SOP NO. CORP-WC-0001
with unacceptable Matrix
Spike
Matrix SM Not Applicable 9020B Not Applicable
Spike 53208 ©
Duplicate
450.1 @
Duplicate SM Frequency: 1 with each batch 9020B Frequency: All sampleswill
5320B ® | of samples processed not to be analyzed in duplicate
exceed 20 samples
Criteria: < 20 % RPD® limit
450.1® | Criteria <20 % RPD® limit if both the sample and
sample duplicate results are >
Corrective Action: 10 X MDL.
Flag data outside of limit.
Corrective Action:
Flag data outside of limit.
SOP NO. CORP-WC-0001
Turbidity Method 180.1 Frequency: 1 with each batch — Not Applicable
Blank of samples processed not to

exceed 20 samples

Criteriac Concentration must
be less than the reporting
limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Turbidity Laboratory 180.1 Frequency: 1 with each batch — Not Applicable
(continued) Control of samples processed not to
Sample exceed 20 samples
Criteria: Percent recovery
must be within laboratory
control limits
Corrective Action: If not
within laboratory control
limits, rerun all associated
samples
Matrix 180.1 Not applicable — Not Applicable
Spike
Matrix 180.1 Not Applicable — Not Applicable
Spike
Duplicate
Duplicate 180.1 Freguency: 1 with each baich — Not Applicable
of samples processed not tp
exceed 20 samples
Criteria: Must be within
laboratory QC limits
Corrective Action: Flag data
outside of limit Not
Applicable.
Water Method — Not Applicable — Not Applicable
Content Blank
Laboratory — Not Applicable — Not Applicable
Control
Sample
Matrix — Not Applicable — Not Applicable
Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Water Matrix — Not Applicable — Not Applicable
Content Spike
(continued) Duplicate
Duplicate — Freqguency: 1 with each batch — Frequency: 1 with each batgh
of samples processed not tp of samples processed not tp
exceed 20 samples exceed 20 samples
Criteria:< 20 % RP
, _ Criteria:< 20 % RPY limit
Corrective Action: Flag data
outside of limit. Corrective Action:
Reanalyze if sample
remaining. If not, flag data
outside of limit.
GFAA and Method 200 Frequency: 1 with each batgh 7000A | Frequency: 1 with each batgh
Flame AA Blank series of samples processed nottp series of samples processed not tp
Metals, exceed 20 samples exceed 20 samples
Mercury by
CVAA Criteria: Concentration less Criteria: Concentration lesg
than reporting limit than reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003
Laboratory 200 Frequency: 1 with each batgh 7000A | Frequency: 1 with each batgh
Control series of samples processed nottp series of samples processed not tp
Sample exceed 20 samples exceed 20 samples

Criteria: percent recovery of
analyte must be
within £ 20 %

Corrective Action: Rerun all
samples associated with
unacceptable LCS

SOP NO. CORP-MT-0003

Criteria: percent recovery of
analyte must be
within £ 20 %

Corrective Action: Rerun all
samples associated with
unacceptable LCS

SOP NO. CORP-MT-0003
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
GFAA and Matrix 200 Frequency: with each batch 7000A Frequency: 1 with each batch
Flame AA Spike saries of samples processed not to series of samples processed not to
Metals, exceed 20 samples exceed 20 samples
M(e:r\c/%gby Criteria: Recovery must be Criteria: Recovery must be
within 75-125 % within 75-125 %
(continued)
Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable associated with unacceptable
MS. (See SOP NO. CORP- MS. (See SOP NO. CORP-
MT-0003 for detailed MT-0003 for detailed
corrective action procedure corrective action procedure
and for other QC and for other QC
procedures.) procedures.)
Matrix 200 Frequency: 1 with each batch 7000A Frequency: 1 with each batch
Spike saries of samples processed not to series of samples processed not to
Duplicate exceed 20 samples exceed 20 samples
Criteriac Recovery must be Criteria: Recovery must be
within 75-125 % , RPD® within 75-125 % , RPD®
must be within 20 % must be within 20 %
Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable associated with unacceptable
MSD MSD
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003
Duplicate 200 Not Applicable 7000A Not Applicable
series series
Post 200 Post Digestion Spikeis 7000A Post Digestion Spikeis
Digestion sries conducted on all samples series conducted on all samples
Spikes
ICP Metals Method 200.7 Freguency: 1 with each batch 6010B Freguency: 1 with each batch
Blank of samples processed not to of samples processed not to

exceed 20 samples

Criteriac Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

SOP NO. CORP-MT-0001

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

SOP NO. CORP-MT-0001
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
ICP Metals Laboratory 200.7 Frequency: 1 with each batch 6010B Frequency: 1 with each bat¢h
, Control of samples processed not to of samples processed not tp
(continued) Sample exceed 20 samples exceed 20 samples
Criteria: percent recovery of Criteria: percent recovery of
analyte must be + 85-115% analyte must be =20 %
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable LCS unacceptable LCS
SOP NO. CORP-MT-0001 SOP NO. CORP-MT-0001
Matrix 200.7 Freguency: 1 with each batch 6010B Frequency: 1 with each batgh
Spike of samples processed not tp of samples processed not tp
exceed 20 samples exceed 20 samples
Criteria: Limits for percent Criteria: Limits for percent
recovery are recovery are
75-125% 75-125%
Corrective Action: Flag data Caorrective Action: Flag dat3
associated with unacceptable associated with unacceptable
Matrix Spike Matrix Spike
SOP NO. CORP-MT-0001 SOP NO. CORP-MT-0001
Matrix 200.7 Frequency: 1 with each batch Frequency: 1 with each batgh
Spike of samples processed not tp 6010B of samples processed not tp
Duplicate exceed 20 samples exceed 20 samples
Criteria: Limits for percent Criteria: Limits for percent
recovery are recovery are
75-125%, RPB must be 75-125%, RPB must be
within 20 % within 20 %
Corrective Action: Flag data Corrective Action; Flag datd
associated with unacceptable associated with unacceptable

Matrix Spike
SOP NO. CORP-MT-0001

Matrix Spike
SOP NO. CORP-MT-0001
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
ICP Metals Duplicate 200.7 Not Applicable 6010B Not Applicable
(continued)
Serid 200.7 Freguency: 1 with each batch 6010B Freguency: 1 with each batch
Dilution of samples processed not to of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: 10 % Difference Criteria: 10 % Difference
Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable associated with unacceptable
Serid Dilution Serial Dilution
SOP NO. CORP-MT-0001 SOP NO. CORP-MT-0001
ICPIMS Method 200.8 Freguency: 1 with each batch 6020 Frequency: 1 with each batch
Metals Blank of samples processed not to of samples processed not to
exceed 20 samples exceed 20 samples
Criteria: Concentration less Criteria: Concentration less
than reporting limit than reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank
Laboratory 200.8 Frequency: 1 with each batch 6020 Frequency: 1 with each batch
Control of samples processed not to of samples processed not to
Sample exceed 20 samples exceed 20 samples
Criteria: Recovery within Criteria: Recovery within
laboratory control limits laboratory control limits
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable LCS unacceptable blank
Matrix 200.8 Frequency: 1 per 10 samples, 6020 Not Applicable
Spike minimum of one per batch of
samples processed
Criteria: Recovery within
laboratory control limits
Corrective Action: Qualify
data “suspect/matrix”
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDES"Y Method RCRA (SW846) @
ICPIMS Matrix 200.8 Not Applicable 6020 Not Applicable
Metals Spike
(continued) Duplicate
Duplicate 200.8 Not Applicable 6020 Frequency: 1 per 20 samples,
minimum of one per batch of
samples processed
Criteria: 20% RPD®
Corrective Action: Re-
analyze samples associated
with unacceptable duplicate
Post 200.8 Not Applicable 6020 Frequency: 1 per 20 samples
Duplicate
Spike Criteria: 75-125%
Corrective Action: Dilute and
reanalyze
Serial 5x 200.8 Not Applicable 6020 Frequency: 1 per 20 samples
Dilution
Criteria: £ 10% D
Corrective Action: Use
alternate isotope or quality
data “suspect/matrix”
Footnotes

@ National Pollutant Discharge Elimination System

@ Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (S\
846), Third Edition, September 1986. Contains Final Update | (July 1992), Final Updateitjés{2993), Final Update Il
(September 1994), Final Update 1IB (January 1995), and Final Update Il (December 1996).

® RPD-Relative Percent Difference

@ Orthophosphate only

®  Method not listed in 40 CFR Part 136.

©®  Current promulgated method is a Guidance Method Only, SW-846, Final Update Ill, Rev.3, 12/96.
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Organic Laboratory Quality Control Samples

Analysis QC Sample | Method NPDES® M ethod RCRA (Sw846) @
; AP Fregquency: 1 with each batch of
Aromatic Method 602 Freguency: 1 with each batch 8021B rrequency
Volatiles by Blank of samples processed not to samples prgc&wed lnot to exceed
GC exceed 20 samples 0 samples
Criteria: Concentration less Criteria: Concentration lessthan
than reporting limit reporting limit
Corrective Action: Rerun all w: Rerqn al
samples associated with samples associated with
unacceptable blank unacceptable blank
SOP NO. CORP-GC-0001
Laboratory 602 Freguency: 1 with each batch 8021B Freguency: 1 with each batch of
Control of samples processed not to samples processed not to exceed
Sample exceed 20 samples 20 samples
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits
each analyte
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS
unaccepteble LCS SOP NO. CORP-GC-0001
Matrix Spike 602 Frequency: 1 per 10 samples 8021B Freguency: 1 with each batch of

from each site or 1 per month,
whichever is more frequent

Criteria: percent recovery for
each anayte should be within
advisory limitsgivenin
method

Corrective Action: Flag data
associated with unacceptable
Matrix Spike

samples processed not to exceed
20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike
SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Aromatic Matrix Spike 602 Not Applicable 8021B Freguency: 1 with each batch of
Volatilesby Duplicate samples processed not to exceed
GC 20 samples
tinued
(continued) Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
SOP NO. CORP-GC-0001
Duplicate 602 Not Applicable 8021B Not Applicable
Surrogates 602 Surrogates spiked into 8021B Surrogates spiked into method
method blank and al samples blank and all samples (QC
(QC included) included)
Method Blank Criteriaand Method Blank Criteriaand LCS:
LCS: All surrogates must be within
All surrogates must be within laboratory established control
laboratory established control limits before sample analysis may
limits before sample analysis proceed.
may proceed.
Sample Criteria: Reprepare and
Sample Criteria reanlayze samples or flag sample
Re-extract samplesor flag data not meeting surrogate
sample data not meeting criteria
surrogate criteria SOP NO. CORP-GC-0001
Internal 602 Optional: Internal standards 8021B Optional: Internal standards are
Standards are added to the method blank added to the method blank and all
and all samples (QC samples (QC included). If used,
included). If used, same same compounds as used for

compounds as used for
surrogates may be

appropriate.

surrogates may be appropriate.
SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
; P Fregquency: 1 with each batch of
Acrolein Method 603 Frequency: 1witheachbatch | 8031 | —redudency
&Acrylonitrile Blank of samples processed not to (Acrylo- samples processed not to exceed
by GC exceed 20 samples nitrile 20 samples
onl
Criteriac Concentration less Y Criteria: Concentration lessthan
than reporting limit reporting limit
Corrective Action: Rerun all Carrective Action: Rerun dll
samples associated with samples associated with
unacceptable blank unacceptable blank
Laboratory 603 Frequency: 1 with each batch 8031 Frequency: 1 with each batch of
Control of samples processed not to (Acrylo- | samplesprocessed not to exceed
Sample exceed 20 samples nitrile 20 samples
only)
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits
each analyte
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS
unacceptable LCS
Matrix Spike 603 Freguency: 1 per 10 samples 8031 Fregquency: 1 with each batch of
from each siteor 1 per month, | (Acrylo- | samples processed not to exceed
whichever is more frequent nitrile 20 samples
only)

Criteria: percent recovery for
each analyte should be within
advisory limitsgivenin

method
Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matrix Spike
Matrix Spike

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Acrolein & Matrix Spike 603 Not Applicable 8031 Freguency: 1 with each batch of
Acrylonitrile Duplicate (Acrylo- | samplesprocessed not to exceed
by GC nitrile 20 samples
(continued) only) .
Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
Duplicate 603 Not Applicable 8031 Not Applicable
(Acrylo-
nitrile
only)
Surrogates 603 Surrogates spiked into 8031 Surrogates spiked into method
method blank and all samples | (Acrylo- blank and al samples (QC
(QC included) nitrile included)
only)
Method Blank Criteriaand Method Blank Criteriaand LCS:
LCS All surrogates must be within
All surrogates must be within laboratory established control
laboratory established control limits before sample analysis may
limits before sample analysis proceed.
may proceed.
. Sample Criteria: Re-extract and
Sample Criteria: reanalyze samples or flag sample
Re-extract samples or flag data not meeting surrogate
sample data not meeting criteria
surrogate criteria
Internal 603 Optional: Internal standards 8031 Optional: Internal standards are
Standards are added to the method blank | (Acrylo- | added to the method blank and all
and al samples (QC nitrile samples (QC included). If used,
included). If used, same only) same compounds as used for
compounds as used for surrogates may be appropriate.
surrogates may be
appropriate.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Dioxing Method 613 Frequency: 1 per batch of < 8280A Frequency: 1 per batch of < 20
Dibenzo- Blank 20 samples extracted samples extracted
furans

(LRMYS) Criteria: Concentration less Criteriac Concentration less than

than reporting limit

Corrective Action: Rerun all
positive samples associated

reporting limit

Corrective Action: Rerun al
positive samples associated with

with unacceptable blank unacceptable blank
Laboratory 613 Frequency: 1 per batch of < 8280A Frequency: 1 per batch of < 20
Control 20 samples extracted samples extracted
Sample
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for |aboratory acceptance limits
each analyte
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS
unacceptable LCS
Matrix Spike 613 Frequency: 1 per analytical 8280A Frequency: 1 per analytical batch
batch of < 20 samples of <20 samples
Criteria: percent recovery for Criteria: percent recovery for
each analyte should be within each analyte should be within
advisory limitsgivenin laboratory acceptance limits
method
Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matrix Spike
Matrix Spike
Matrix Spike 613 Frequency: 1 per analytical 8280A Frequency: 1 per analytical batch
Duplicate batch of < 20 samples of < 20 samples
Criteria: percent recovery for Criteria: percent recovery for
each analyte should be within each analyte should be within
advisory limitsgivenin laboratory acceptance limits
method Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable matrix spike duplicate

matrix spike Duplicate
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (SW846) @
Dioxind Duplicate 613 Not Applicable 8280A Not Applicable
Dibenzo-
furans
(LRMS)
(continued)
Surrogates 613 Not Applicable 8280A Not Applicable
Internal 613 Internal standards are added to 8280A Internal standards are added to ll
Standards all samples (QC samples samples (QC samplesincluded).
included). Interna standard Internal standard recovery should
recovery should be between 40 be between 40 % - 120 % for
% to 120 %. Method 8280A. Use limitsin
laboratory SOP.
Dioxing/ Method | 16138® | Frequency:1perbach<20 | grqgg Frequency: 1 per batch of < 20
Dibenzo- Blank samples extracted samples extracted
furans o :
(HRGC/HR Criteria: Concentration less Criteria: Concentration |ess than
MS) than reporting level or one reporting limit
third regulatory level
whichever is greater Corrective Action: Rerun all
positive samples associated with
Corrective Action: Rerun all unacceptable blank
positive samples associated
with unacceptable blank
Laboratory | 16138® | Frequency: 1 per batch< 20 8290 Frequency: 1 per batch of < 20
Control samples extracted samples extracted
Sample o
(Ongoing Criteria percent recovery Criteria: percent recovery for
Precision and must be within acceptance each analyte must be within
Recovery - limits given in method for laboratory acceptance limits
OPR) each analyte

Caorrective Action: Rerun all
sampl es associated with
unacceptable LCS (OPR)

Corrective Action: Rerun all
samples associated with
unacceptable LCS
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (Sw846) @
Dioxing/ Matrix Spike | 1613B® Not Applicable 8290 Frequency: 1 per analytical batch
Dibenzo- of < 20 samples
furans
(HRGC/HR Criteria: percent recovery for
MS) each analyte should be within
(continued) |aboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
Matrix Spike | 1613B® Not Applicable 8290 | Frequency: 1 per analytical batch
Duplicate of <20 samples
Criteria: percent recovery for
each analyte should be within
|aboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
matrix spike duplicate
Duplicate | 1613B® Not Applicable 8290 Not Applicable
Surrogates | 1613B® Not Applicable 8290 Not Applicable
Internal 1613B® | Labeled internal standardsand | 8290 | Internal standards are added to all
Standards cleanup standards are added to samples (QC samplesincluded).
(Labeled all samples (QC samples Internal standard recovery should
Compounds included). Recovery of each be between 40 % - 135 % for
and Cleanup labeled standard should be Method 8290. Uselimitsin
Standards) within the method limits. laboratory SOP.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (Sw846) @
PCBs Method 1668® | Frequency: 1 per baich < 20 - Not Applicable
(HRGC/HR Blank samples extracted
MS) o :
Criteria: Concentration less
than reporting level or one
third regulatory level
whichever is greater
Corrective Action: Rerun all
positive samples associated
with unacceptable blank
Laboratory | 1668® | Frequency: 1 per batch< 20 - Not Applicable
Control samples extracted
Sample o
(Ongoing Criteria: percent recovery
Precision and must be within acceptance
Recovery - limits given in method for
OPR) each analyte
Corrective Action: Rerun all
sampl es associated with
unacceptable LCS (OPR)
Matrix Spike | 1668® Not Applicable - Not Applicable
Matrix Spike | 1668® Not Applicable Not Applicable
Duplicate
Duplicate 1668 Not Applicable - Not Applicable
Surrogates 1668 Not Applicable - Not Applicable
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (Sw846) @
PCBs Internal 1668 | Labeled internal standards and - Not Applicable
(HRGC/HR Standards cleanup standards are added to
MS) (Labeled all samples (QC samples
(continued) Compounds included). Recovery of each
and Cleanup labeled standard should be
Standards) within the method limits.
Halogenated Method - Not Applicable 8021B Freguency: 1 with each batch of
Volatiles Blank samples processed not to exceed
Volatiles by 20 samples
GC
Criteria: Concentration less than
reporting limit
Corrective Action: Rerun all
samples associated with
unacceptable blank
SOP NO. CORP-GC-0001
Laboratory - Not Applicable 8021B Frequency: 1 with each batch of
Control samples processed not to exceed
Sample 20 samples

Criteria: percent recovery for
each analyte must be within
|aboratory acceptance limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS

SOP NO. CORP-GC-0001
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Organic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

M ethod

NPDESY

M ethod

RCRA (SW846) @

Halogenated
Volatiles by
GC
(continued)

Matrix Spike

Not Applicable

8021B

Freguency: 1 with each batch of
samples processed not to exceed
20 samples

Criteria: percent recovery for
each anayte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike
SOP NO. CORP-GC-0001

Matrix Spike
Duplicate

Not Applicable

8021B

Frequency: 1 with each batch of
samples processed not to exceed
20 samples

Criteria: percent recovery for
each andyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike
SOP NO. CORP-GC-0001

Duplicate

Not Applicable

8021B

Not Applicable

Surrogetes

Not Applicable

8021B

Surrogates spiked into method
blank and all samples (QC
included)

Method Blank Criteriaand LCS:
All surrogates must be within
|aboratory established control

limits before sample analysis may
proceed.

Sample Criteria: Reprepare and
reanalyze samples or flag sample
data not meeting surrogate
criteria
SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)

Analysis QC Sample | Method NPDESY M ethod RCRA (Sw846) @
Halogenated Internal - Not Applicable 8021B Optional: Internal standards are
Volatilesby Standards added to the method blank and all

GC samples (QC included). If used,
(continued) same compounds as used for
surrogates may be appropriate.
SOP NO. CORP-GC-0001
Herbicides Method 615 Frequency: 1 with each 8151A | Frequency: 1 with each extraction
Blank extraction batch of samples batch of samples not to exceed 20
not to exceed 20 samples samples
Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit
Corrective Action: Re-extract Corrective Action: Re-extract all
all samples associated with samples associated with
unacceptable blank unacceptable blank
SOP NO. CORP-GC-0001
Laboratory 615 Frequency: 1 with each 8151A | Freguency: 1 with each extraction
Control extraction batch of samples batch of samples not to exceed 20
Sample not to exceed 20 samples samples
Criteria: Percent recovery Criteria: Percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits
each analyte
Corrective Action: Re-extract and
Corrective Action: Re-extract reanalyze all samples associated
all samples associated with with unacceptable LCS
unacceptable LCS SOP NO. CORP-GC-0001
Matrix Spike | 615® Frequency: 1 per 10samples | 8151A | Frequency: 1 with each extraction

from each site or 1 per month,
whichever is more frequent

Ciriteria: Percent recovery for

batch of samples not to exceed 20
samples

Criteria: Percent recovery for

each analyte should be within each analyte should be within
advisory limitsgivenin laboratory acceptance limits
method
Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matrix Spike
Matrix Spike SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)

Analysis

QC Sample

Method NPDES® M ethod RCRA (Sw846) @

Herbicides
(continued)

Matrix Spike
Duplicate

615 Not Applicable 8151A | Frequency: 1 with each extraction
batch of samples not to exceed 20
samples

Criteria: percent recovery for
each anayte should be within
laboratory control limits

Corrective Action: Flag data
associated with unacceptable
matrix spike sample
SOP NO. CORP-GC-0001

Duplicate

615® Not Applicable 8151A Not Applicable

Surrogetes

615® Not Applicable 8151A Surrogates spiked into method
blank and all samples (QC
included)

Method Blank Criteriaand LCS:
All surrogates must fall within
|aboratory established control
limits before sample analysis may
proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample
data not meeting surrogate criteria

SOP NO. CORP-GC-0001

Internal
Standards

615® Not Applicable 8151A Optional

Nitro-
aromatics by
HPLC

Method
Blank

- Not Applicable 8330 Freguency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteriac Concentration lessthan
reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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Analysis

QC Sample

Method

NPDES®

Method

RCRA (SW846) @

Nitro-
aromatics
by HPLC

(continued)

Laboratory
Control Sample

Not Applicable

8330

Frequency: 1 with each extraction
batch of samples not to exceed 20
samples
Criteria: Percent recovery for each
analyte must be within laboratory
acceptance limits
Corrective Action: Rerun all
samples associated with
unacceptable LCS

Matrix Spike

Not Applicable

8330

Frequency: 1 with each extraction
batch of samples not to exceed 20
samples
Criteria: Percent recovery for each
analyte should be within laboratory
acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike

Matrix Spike
Duplicate

Not Applicable

8330

Frequency: 1 with each extraction
batch of samples not to exceed 20
samples
Criteria: Percent recovery for each
analyte should be within laboratory
acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike

Duplicate

Not Applicable

8330

Not Applicable

Surrogates

Not Applicable

8330

Surrogates spiked into method
blank and all samples (QC
included)

Method Blank Criteriaand LCS:
All surrogates must fall within
laboratory established control limits
before sample analysis may
proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample
data not meeting surrogate criteria

Internal Standards

Not Applicable

8330

Not Applicable
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TABLE 8.4-6

Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No,: 3.2

Dalc Revised: May 14, 1999
Page 79 of 192

Organic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

Method

NPDES"

RCRA (SW846) ¥

Nitro-
aromatics
by HPLC

(continued)

Laboratory
Control Sampie

-~ Not Applicable

Frequency: 1 with ¢ach extraction
batch of samples not to exceed 20

samples
Criteria: Percent recovery for
each analyte must be within
laboratory acceptance limits
Corrective Action: Rerun all
samples associated with
unacceptable LCS

Matrix Spike

-- Not Applicable

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples
Criteria: Percent recovery for
cach analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike

Matrix Spike
Duplicate

-- Not Applicable

Frequency: | with each extraction
batch of samples not to exceed 20

samples
Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike

Duplicate

-- Not Applicable

Not Applicable
Surrogates spiked into method

Surrogates

-- Not Applicable

blank and all samples (QC
included)

Method Blank Criteria and LCS:

All surrogates must fall within

laboratory established contro}

limits before sample analysis may

proceed.

Sample Criteria: Re-extract and

reanalyze samples or flag sample
data not meeting surrogate
criteria

Internal Standards

- Not Applicable 833

Not Applicable

UNCONTROLLED COPY
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Table Section

Date Initiated: March 20, 1995
RevisionNo.: 3.2

Date Revised: May 14, 1999
Page 80 of 192

Organic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

Method

NPDES®

Method

RCRA (SW846) @

Organo-
phosphorus
Pesticides

Method
Blank

Not Applicable

8141A

Frequency: 1 with each
extraction batch of samples not
to exceed 20 samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Laboratory
Control
Sample

Not Applicable

8141A

Frequency: 1 with each
extraction batch of samples not
to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
l[aboratory acceptance limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS

Matrix Spike

Not Applicable

8141A

Frequency: 1 with each
extraction batch of samples not
to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
l[aboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
MS

Matrix Spike
Duplicate

Not Applicable

8141A

Frequency: 1 with each
extraction batch of samples not
to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
l[aboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
MS

Duplicate

Not Applicable

8141A

Not Applicable
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TABLE 8.4-6

Quanterra QAMP

‘Table Section

Date Initiated: March 20, 1995
Revision No.: 3.2

Date Revised: May 14, 1999
Page 80 of 192

Organic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

Method

NPDES"

Method

RCRA (SW846)®

Organo-
phosphorus
Pesticides

Method
Biank

Not Applicable

8141A

Frequency: | with each extraction
batch of samples not to exceed 20
samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Laboratory
Control
Sample

Not Applicable

8141A

Frequency: 1 with each extraction
batch of samples not to exceed 20
samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS

Matrix Spike

Not Applicable

8141A

Irequency: | with each extraction
batch of samples not to exceed 20
samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable MS

Matrix Spike
Duplicate

Not Applicable

8141A

Frequency: 1 with each extraction
batch of samples not to exceed 20
samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable MS

Duplicate

Not Applicable

8l141A

Not Applicable
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Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 81 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (Swg46) @
: Surrogates spiked into method
Organo- Surrogates - Not Applicable 8141A
ohosphorts ? P blank and all samples (QC
Pesticides Included)
(continued) Method Blank and LCS Criteria:
Results must fall within
laboratory-established control
limits
Sample Criteria: Re-extract and
reanalyze samples or flag sample
data not meeting surrogate
criteria
PAHsby GC Method 610 Freguency: 1 with each 8100 Fregquency: 1 with each extraction
and HPLC Blank extraction batch of samples 8310 batch of samples not to exceed 20
not to exceed 20 samples samples
Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank
Laboratory 610 Frequency: 1 with each 8100 Frequency: 1 with each extraction
Control extraction batch of samples batch of samples not to exceed 20
Sample not to exceed 20 samples 8310 samples

Criteria: percent recovery

must be within acceptance

limits given in method for
each analyte

Corrective Action: Rerun all

samples associated with
unacceptable LCS

Criteria: percent recovery for
each analyte must be within
|aboratory acceptance limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS
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Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 82 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
PAHsby GC | Matrix Spike 610 Frequency: 1 per 10 samples 8100 Freguency: 1 with each extraction
and HPLC from each site or 1 per month, 8310 batch of samples not to exceed 20
(continued) whichever is more frequent samples
Criteria: percent recovery for Criteria: percent recovery for
each analyte should be within each analyte should be within
advisory limitsgivenin laboratory acceptance limits
method
Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matrix Spike
Matrix Spike
Matrix Spike 610 Not Applicable 8100 Frequency: 1 with each extraction
Duplicate 8310 batch of samples not to exceed 20
samples
Criteria: percent recovery for
each analyte should be within
|aboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike
Duplicate 610 Not Applicable 8100 Not Applicable
8310
Surrogates 610 Not specified in method 8100 Surrogates spiked into method
8310 blank and al samples (QC
included)
Method Blank Criteriaand LCS:
Results must fall within
laboratory established control
limits
Sample Criteria: Re-extract and
reanalyze samples or flag sample
data not meeting surrogate
criteria
Internal 610 Optional 8100 Optional
Standards 8310
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Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2, 1998

Page 83 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Pesticides/ Method 608 Frequency: 1 with each 8081A Frequency: 1 with each extraction
PCBs Blank extraction batch of samples 8082 batch of samples not to exceed 20
not to exceed 20 samples samples
Criteria: Concentration less Criteria: Concentration lessthan
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Reprepare and
samples associated with reanalyze all samples associated
unacceptable blank with unacceptable blank, see SOP
CORP-GC-0001
Laboratory 608 Frequency: 1 with each 8081A Frequency: 1 with each extraction
Control extraction batch of samples 8082 batch of samples not to exceed 20
Sample not to exceed 20 samples samples
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for |aboratory acceptance limits
each analyte
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS
unacceptable LCS SOP NO. CORP-GC-0001
Matrix Spike 608 Frequency: 1 per 10 samples 8081A Frequency: 1 with each extraction
from each site or 1 per month, 8082 batch of samples not to exceed 20

whichever is more frequent

Criteria: percent recovery for
each anayte should be within
advisory limitsgivenin
method

Corrective Action: Flag data
associated with unacceptable
Matrix Spike

samples

Criteria: percent recovery for
each analyte should be within
|aboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see SOP CORP-
GC-0001
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Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 84 of 192

Organic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

M ethod NPDESY M ethod

RCRA (SW846) @

Pesticides/
PCBs
(continued)

Matrix Spike
Duplicate

8081A
80882

608 Not Applicable

Frequency: 1 with each extraction
batch of samples not to exceed 20
samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see SOP CORP-
GC-0001

Duplicate

8081A
8082

608 Not Applicable

Not Applicable

Surrogates

8081A
8082

608 Not specified in method

Surrogates spiked into method
blank and al samples (QC

included)

Method Blank Criteriaand LCS:
Results must fall within
laboratory established control
limits

Sample Criteria: Re-extract and
reanalyze samples or flag sample
data not meeting surrogate
criteria, see SOP CORP-GC-
0001

Internal
Standards

8081A
8082

608 Optional

Optional
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Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 85 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDES® M ethod RCRA (Sw846) @

Petroleum Method 4131 Frequency: 1 with each 9070 Frequency: 1 with each extraction

Hydro- Blank 413.2 extraction batch of samples batch of samples not to exceed 20
carbong/Qil ’ not to exceed 20 samples 9071A samples
and Grease 418.1

Criteriac Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank

Method 413.1: Not
Applicable

Criteriac Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with
unacceptable blank
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Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2, 1998

Page 86 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Petroleum Laboratory 4131 Frequency: 1 with each 9070 Frequency: 1 with each extraction
Hydro- Control 413.2 extraction batch of samples batch of samples not to exceed 20
carbong/Qil Sample ’ not to exceed 20 samples 9071A samples
and Grease 4181
(continued) Criteria: Percent recovery Criteria: Percent recovery must
must be within laboratory be within £ 20%
control limits
Corrective Action: If not Mm: Rergn all
Py samples associated with
within laboratory control unaccentable LCS
limits, rerun all associated P
samples
Method 413.1: Not
Applicable
Matrix Spike 413.1 Frequency: 1 with each 9070 Frequency: 1 with each extraction
413.2 extraction batch of samples batch of samples not to exceed 20
' not to exceed 20 samples 9071A samples
4181
Criteria: Percent recovery Criteria: Percent recovery must
must be within laboratory be within laboratory control
control limits limits
—Correctingction: Hag Corrective Action: Flag
associated data associated data
Method 413.1: Not
Applicable
Matrix Spike 413.1 Not Applicable 9070 Frequency: 1 with each extraction
Duplicate 413.2 batch of samples not to exceed 20
4181
Criteria: Percent recovery must
be within laboratory control
limits
Corrective Action: Flag
associated
Method 9071: Not Applicable
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Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2, 1998

Page 87 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Petroleum Duplicate 413.1 Not Applicable 9070 Freguency: 1 with each extraction
Hydro- 413.2 batch of samples not to exceed 20
carbong/Qil ) 9071A samples
and Grease 418.1
. Criteria: Percent recovery must
t
(continued) be within laboratory control
limits
Corrective Action: Flag
associated
Method 9070: Not Applicable
Surrogates 4131 Not Applicable 9070 Not Applicable
413.2 9071A
418.1
Internal 413.1 Not Applicable 9070 Not Applicable
Standards 413.2 9OT1A
418.1
Petroleum Method 1664 Freguency: 1 with each
Hydro- Blank preparation batch
carbons

Criteriac Concentration must
be less than the reporting limit

Corrective Action: Rerunall
samples associated with
unacceptable blank

SOP NO. CORP-WC-0003
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)

Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 88 of 192

Analysis

QC Sample

M ethod NPDESY M ethod

RCRA (SW846) @

Petroleum
Hydro-
carbons

(continued)

Laboratory
Control
Sample

1664 Frequency: 1 with each
analytical batch

Criteriac Waters - Seelimits
in Table 2 of SOP No.:
CORP-WC-0003

Soils - Percent recovery must
be within laboratory control
limits

Corrective Action: Rerunadl
samples associated with
unacceptable LCS

SOP NO. CORP-WC-0003

Matrix Spike

1664 Freguency: 1 with every 10
samples per site

Criteria: See percent
recovery limitsin Table 2 of
SOP No. CORP-WC-0003

Corrective Action: See
Section 9.6.1 of SOP No.
CORP-WC-0003

Matrix Spike
Duplicate

1664 Freguency: 1 with every 10
samples per site

Criteria: See percent
recovery and RPD limitsin
Table 2 of SOP No. CORP-

WC-0003

Corrective Action: See
Section 9.6.1 of SOP No.
CORP-WC-0003

Duplicate

1664% Not Applicable
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Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 89 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDES™ Method RCRA (Sw846) @
Purgeable Method 601 Frequency: 1 with each 8021B Frequency: 1 with each extraction
Halocarbons Blank extraction batch of samples batch of samples not to exceed 20
by GC not to exceed 20 samples samples
Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank
SOP NO. CORP-GC-0001
Laboratory 601 Frequency: 1 with each 8021B Frequency: 1 with each extraction
Control extraction batch of samples batch of samples not to exceed 20
Sample not to exceed 20 samples samples
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits
each analyte
Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS, see Section
unacceptable LCS 9.7, SOP No. CORP-GC-0001
Matrix Spike 601 Frequency: 1 per 10 samples 8021B Frequency: 1 with each extraction

from each site or 1 per month,
whichever is more frequent

Criteria: percent recovery for
each anayte should be within
advisory limitsgivenin
method

Corrective Action: Flag data
associated with unacceptable
Matrix Spike

batch of samples not to exceed 20
samples

Criteria: percent recovery for
each analyte should be within
|aboratory acceptance limits

Corrective Action: Flag data

associated with unacceptable

Matrix Spike, see Section 9.8,
SOP No. CORP-GC-0001
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Quanterra QAMP

Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 90 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Purgeable Matrix Spike 601 Not Applicable 8021B Frequency: 1 with each extraction
Halocarbons Duplicate batch of samples not to exceed 20
by GC samples
(continued)
Criteria: percent recovery for
each anayte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.7,
SOP No. CORP-GC-0001
Duplicate 601 Not Applicable 8021B Not Applicable
Surrogates 601 Surrogates spiked into method 8021B Surrogates spiked into method
blank and all samples (QC blank and all samples (QC
included) included)
Method Blank Criteriaand Method Blank Criteriaand LCS:
LCS: All surrogates must be within
All surrogates must be within laboratory established control
laboratory established control limits before sample analysis may
limits before sample analysis proceed.
may proceed.
Sample Criteria: Re-extract and
Sample Criteria: reanalyze samples or flag sample
Re-extract samples or flag data not meeting surrogate
sample data not meeting criteria, see Section 9.4, SOP No.
surrogate criteria CORP-GC-0001
Internal 601 Optional: Internal standards 8021B Optional: Internal standards are
Standards are added to the method blank added to the method blank and all
and all samples (QC samples (QC included). If used,
included). If used, same same compounds as used for
compounds as used for surrogates may be appropriate.
surrogates may be
appropriate.
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Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2, 1998

Page 91 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Semivolatiles Method 625 Frequency: 1 with each 8270C Frequency: 1 with each extraction
Blank extraction batch of samples batch of samples not to exceed 20
not to exceed 20 samples samples
Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Reextract and
samples associated with reanalyze all samples associated
unacceptable blank with unacceptable blank, see
Section 9.3, SOP No. CORP-MS-
0001
Laboratory 625 Frequency: 1 with each 8270C Frequency: 1 with each extraction
Control extraction batch of samples batch of samples not to exceed 20
Sample not to exceed 20 samples samples
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits
each analyte
Corrective Action: Reextract and
Corrective Action: Rerun dll reanalyze all samples associated
samples associated with with unacceptable LCS, see
unacceptable LCS Section 9.5.2, SOP No. CORP-
MS-0001
Matrix Spike 625 Freguency: 1 with each 8270C Freguency: 1 with each extraction

extraction batch of samples
not to exceed 20 samples

Criteria: percent recovery for
each analyte should be within
advisory limitsgivenin
method

Corrective Action: Flag data
associated with unacceptable
Matrix Spike

batch of samples not to exceed 20
samples

Criteria: percent recovery for
each andyte should be within
laboratory acceptance limits

Corrective Action: Flag data

associated with unacceptable

Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0001
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Table Scction

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 91 of 192

TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® Method RCRA (SW846)?
Semivolatiles Method 625 Frequency: 1 with each 8270C Frequency: 1 with each extraction
Blank extraction batch of samples batch of samples not to exceed 20
not to exceed 20 samples samples
Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Reextract and
samples associated with reanalyze all samples associated
unacceptable blank with unacceptable blank, see
Section 9.3, SOP No. CORP-MS-
0001
Laboratory 625 Frequency: | with each 8270C Frequency: | with each extraction
Control extraction batch of samples batch of samples not to exceed 20
Sample not to exceed 20 samples samples
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits
each analyte
Corrective Action: Reextract and
Corrective Action: Rerun all reanalyze all samples associated
samples associated with with unacceptable LCS, see
unacceptable LCS Section 9.5.2, SOP No. CORP-
MS-0001
Matrix Spike 625 Frequency: 1 with each 8270C Frequency: 1 with each extraction
extraction batch of samples batch of samples not to exceed 20
not to exceed 20 samples samples
Criteria: percent recovery for Criteria: percent recovery for
cach analyte should be within each analyte should be within
advisory limits given in laboratory acceptance limits
method
Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matrix Spike, see Section 9.6,
Matrix Spike SOP No. CORP-MS-0001
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Date Initiated: March 20, 1995
Revison No.: 3.2

Date Revised: May 14, 1999

Page 92 of 192
TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (SW846) @
Semivolatiles | Matrix Spike 625 Not Applicable 8270C Frequency: 1 with each
continued Duplicate extraction batch of samples not
(continued) to exceed 20 samples
Criteria: percent recovery for
each analyte should be within
l[aboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0001
Duplicate 625 Not Applicable 8270C Not Applicable
Surrogates 625 Surrogates spiked into 8270C Surrogates spiked into method
method blank and all blank and all samples (QC
samples (QC included) included)
Method Blank and LCS Method Blank and LCS
Criteria: Criteria:

All surrogates must be in All surrogates must be in
control before sample control before sample analysis
analysis may proceed may proceed

Sample Criteria: Re-extract Sample Criteria: Re-extract and
samples or flag sample data reanalyze samples or flag
not meeting surrogate sample data not meeting
criteria surrogate criteria, see Section
9.7.2, SOP No. CORP-MS-0001
Internal 625 Frequency: Internal 8270C Internal Standards are added to
Standards standards spiked into method all samples (QC samples

blank and all samples (QC
included)

Criteria: All internal
standard recoveries must be
within laboratory control
limits

Corrective Action: Flag
sample data not meeting
internal standard recovery
requirements

included). Internal standard area
of daily standard must be within
50% to 200% of the response in
the mid level of theinitia
calibration standard.

The retention time (RT) for any
internal standard (IS) inthe
continuing calibration must not
exceed = 0.5 minutes from mid
level initial calibration standard
ISRT.
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Revision No.: 3.2
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Page 92 of 192

TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® Method RCRA (SW8§46) @
Semivolatiles | Matrix Spike 625 Not Applicable 8270C | Frequency: | with each extraction
. Duplicate batch of samples not to exceed 20
(continued)
samples
Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0001
Duplicate 625 Not Applicable §270C Not Applicable
Surrogates 625 Surrogates spiked into method 8270C Surrogates spiked into method
blank and all samples (QC blank and all samples (QC
included) included)
Method Blank and .CS Method Blank and L.CS Criteria:
Criteria: All surrogates must be in control
All surrogates must be in before sample analysis may
control before sample analysis proceed
may proceed
Sample Criteria: Re-extract and
Sample Criteria: Re-extract reanalyze samples or flag sample
samples or flag sample data data not meeting surrogate
not meeting surrogate criteria criteria, see Section 9.7.2, SOP
No. CORP-MS-0001
[nternal 625 Frequency: Internal standards 8§270C Internal Standards are added to all
Standards spiked into method blank and samples (QC samples included).

all samples (QC included)

Criteria: All internal standard
recoveries must be within
laboratory control limits

Corrective Action: Flag
sample data not meeting
internal standard recovery
requirements

Internal standard area of daily
standard must be within
50% to 200% of the response in
the mid level of the initial
calibration standard.

The retention time (RT) for any
internal standard (IS) in the
continuing calibration must not
exceed * 0.5 minutes from mid
level initial calibration standard
ISRT.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDESY M ethod RCRA (SW846) @
Volatilesby Method 624 Frequency: 1 with each batch 8260B Freguency: 1 with each batch of
GC/MS Blank of samples processed not to samples processed not to exceed
exceed 20 samples 20 samples
Criteriac Concentration less Criteria: Concentration lessthan
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank, see Section
9.4, SOP No. CORP-MS-0002
Laboratory 624 Frequency: 1 with each batch 8260B Frequency: 1 with each batch of
Control of samples processed not to samples processed not to exceed
Sample exceed 20 samples 20 samples
Criteria: percent recovery for Criteria: percent recovery for
each analyte should be within each analyte must be within
advisory limitsgivenin laboratory acceptance limits
method
Corrective Action: Rerun all
Corrective Action: Flag data samples associated with
associated with unacceptable unacceptable LCS, see Section
Matrix Spike 9.5, SOP No. CORP-MS-0002
Matrix Spike 624 Frequency: 1 per < 20 8260B Frequency: 1 with each batch of
samplesfrom each siteor 1 samples processed not to exceed
per month, whichever is more 20 samples

frequent

Criteria: percent recovery for
each analyte should be within
advisory limitsgivenin
method

Corrective Action: Flag data
associated with unacceptable
Matrix Spike

Criteria: percent recovery for
each andyte should be within
laboratory acceptance limits

Corrective Action: Flag data

associated with unacceptable

Matrix Spike, see Section 9.6,
SOP No. CORP-M S-0002
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES® Method RCRA (SW846)®
Volatiles by Method 624 Frequency: 1 with each batch 82608 Frequency: | with each batch of
GC/MS Blank of samples processed not to samples processed not to exceed
exceed 20 samples 20 samples
Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit
Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with
unacceptable blank unacceptable blank, see Section
9.4, SOP No. CORP-MS-0002
Laboratory 624 Frequency: 1 with each batch 8260B Frequency: 1 with each batch of
Control of samples processed not to samples processed not to exceed
Sample exceed 20 samples 20 samples
Criteria: percent recovery for Criteria: percent recovery for
each analyte should be within each analyte must be within
advisory limits given in laboratery acceptance limits
method
Corrective Action: Rerun all
Corrective Action: Flag data samples associated with
associated with unacceptable unacceptable LCS, see Section
Matrix Spike 9.5, SOP No. CORP-MS-0002
Matrix Spike 624 Frequency: 1 per =920 82608 Frequency: | with each batch of

samples from each site or 1
per month, whichever is more
frequent

Criteria: percent recovery for
each analyte should be within
advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable
Matrix Spike

samples processed not to exceed
20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data

associated with unacceptable

Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0002
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analyss | QC Sample | Method NPDESY M ethod RCRA (SW846) @
Volatilesby | Matrix Spike 624 Not Applicable 8260B Freguency: 1 with each batch of
GCIMS Duplicate samples processed not to exceed
(continued) 20 samples
Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0002
Duplicate 624 Not Applicable 8260B Not Applicable
Surrogates 624 Surrogates spiked into 8260B Surrogates spiked into Method
Method Blank and all Blank and all samples (QC
samples (QC included) included)
Method Blank Criteria and
Method Blank Criteria: All LCS:
surrogates must be in control All surrogates must be in
before sample analysis may control before sample analysis
proceed. may proceed.
o Sample Criteria: Re-extract and
Sample Criteria: reanalyze samples or flag
Re-extract samples or _flag sample data not meeting
sample data not meeting surrogate criteria, see Section
surrogate criteria 9.3, SOP No. CORP-MS-0002
Internal 624 Frequency: Internal 8260B Internal Standards are added to
Standards standards spiked into method all samples (QC samples

blank and all samples (QC
included)

Criteria: All internal
standard recoveries must be
within laboratory control
limits

Corrective Action: Flag
sample data not meeting
internal standard recovery

requirements

included). Internal standard area
of daily standard must be within

50% to 200% of the response in
the mid level of theinitial
calibration standard.

The retention time (RT) for any
internal standard (IS) inthe
continuing calibration must not
exceed = 0.5 minutes from mid
level initial calibration standard
ISRT.
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REASON FOR ADDITION OR CHANGE: To revise the QAMP tables to include
information regarding surrogates (8330), matrix spike duplicates (8141A), and internal
standard retention times (8270C and 8260B).
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)
Analysis QC Sample | Method NPDES\" Method RCRA (SW846)@
Volatiles by | Matrix Spike 624 Not Applicable 8§260B Frequency: | with each batch of
GC/MS Duplicate samples processed not to exceed
{continued) 20 samples
Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0002
Duplicate 624 Not Applicable 8260B Not Applicable
Surrogates 624 Surrogates spiked into 8260B Surrogates spiked into Method
Method Blank and all samples Blank and all samples (QC
(QC included) included)
Method Blank Criteria and LCS:
Method Blank Criteria: Al All surrogates must be in control
surrogates must be in control before sample analysis may
before sample analysis may proceed.
proceed. Sample Criteria: Re-extract and
o reanalyze samples or flag sample
Sample Criteria: data not meeting surrogate
Re-extract samples or flag criteria, see Section 9.3, SOP No.
sample data not meeting CORP-MS-0002
surrogate criteria
Internal 624 Frequency: Internal standards 8200B [nternal Standards are added to all
Standards spiked into method blank and samples (QC samples included).
all samples (QC included) Internal standard area of daily
standard must be within
Criteria: All internal standard 50% to 200% of the response in
recoveries must be within the mid level of the initial
laboratory control limits calibration standard.
. . The retention time (RT) for any
Corrective Action: Flag internal standard (IS) in the
sample data not meeting continuing calibration must not
internal stafldard fecovery exceed ¥ 0.5 minutes from mid
requirements level initial calibration standard
ISRT.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples
(Continued)

Footnotes

M
@)

(©)
@

®

National Pollutant Discharge Elimination System

Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846),

Third Edition, September 1986. Contains Fina Update | (July 1992), Final Update I11A (August 1993), Fina Update Il
(September 1994), Final Update I1B (January 1995), and Final Update |11 (December 1996).

Method not listed in 40 CFR Part 136.

Method 1664 is a proposed method only, and has not been promulgated by the EPA. These requirements are from QuanterraD SOP
Number CORP-WC-0003, “HEM/SGT-HEM by Method 1664".

Method 1613, Rev B, October 1994, EPA 821-B-94-005, “Tetradfir@®cta-Chlorinated Dioxins and Furans by Isotope Dilution
HRGC/HRMS”. Method 1668, Draft, October 4, 1995, “Toxic PCBs by Isotope Dilution HRGC/HRMS”.
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

Analysis QC Sample | Method Requirement
Cyanide, Tota Method ILMO03.0 Frequency: 1 with each batch of samples processed not to exceed 20
samples
Blank ILMO4.0
Criteria L MO3.0: Concentration less than CRDL or less than 10x
sample concentration
CriterialLMOA4.0: If method blank is> CRDL, sampleresults are
acceptable if they are > 10-times method blank level.
Corrective Action: Reprepare all samples associated with unacceptable
blank
Laboratory ILMQ3.0 Frequency: 1 with each batch of samples processed or for each SDG,
Control ILMO4.0 whichever is more frequent
Sample '
Criteria: Water - 80-120%
Solid - Meet control limits established for solid reference material
Corrective Action: Reprepare all samples associated with unacceptable
LCS
Matrix ILMQ3.0 Frequency: 1 with each group of samples of asimilar matrix type and
Spike ILMO4.0 concentration or for each SDG, whichever is more frequent
Criteriac 75-125% unless sample result > 4x spike amount
Corrective Action: Flag data associated with unacceptable Matrix
Spike, perform post distillation spike at 2 x CRDL or 2x sample
concentration whichever is greater
Matrix ILM03.0 Not Applicable
Spike ILMO4.0
Duplicate
Duplicate ILMO3.0 Frequency: 1 with each group of samples of asimilar matrix type and
ILMO4.0 concentration or for each SDG whichever is more frequent
Criteria: RPD < 20% or £ CRDL if sample or duplicate value < 5x
CRDL
Corrective Action: Flag all associated data associated if duplicate
results outside control limits
Surrogates | ILM03.0 Not Applicable
ILMO4.0
Internal ILMQ3.0 Not Applicable
Standards ILMO4.0
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)
Analysis QC Sample M ethod Requirement
ICAP (excludes Method ILMO03.0 Frequency: 1 with each batch of samples processed not to exceed 20
mercury) Blank i samples
ILMOA4.0
CriterialL MO3.0: Concentration less than CRDL or less than 10x
sample concentration
CriterialLMOA4.0: If method blank is> CRDL, sample results are
acceptable if they are = 10-times method blank level.
Corrective Action: Reprepare all samples associated with unacceptable
blank
Laboratory ILM03.0 Frequency: 1 with each batch of samples processed or for each SDG,
Control ILMO4.0 whichever is more frequent
Sample
Criteria: Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material
Corrective Action: Reprepare all samples associated with unacceptable
LCS
Matrix Spike | ILMO03.0 Frequency: 1 with each group of samples of asimilar matrix type and
ILMOA4.0 concentration or for each SDG whichever is more frequent
Criteria: 75-125% unless sample result > 4x spike amount
Corrective Action: Flag data associated with unacceptable Matrix
perform post digestion spike at 2xCRDL or 2x sample concentration
whichever is greater
Matrix Spike | [LMO03.0 Not Applicable
Duplicate | ) mo4.0
Duplicate ILMO03.0 Frequency: 1 with each group of samples of asimilar matrix type and
ILMO4.0 concentration or for each SDG whichever is more frequent

Criteria: RPD < 20% or £ CRDL if sample or duplicate value < 5x
CRDL

Corrective Action: Flag al data associated with duplicate results
outside control limits
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample M ethod Requirement
ICAP (excludes Serial ILM03.0 | Frequency: 1 with each group of samples of asimilar matrix type and
mercury) Dilution ' concentration or for each SDG whichever is more frequent
(continued) ILMO4.0
Criteriac <10% D when sample concentration > 50x IDL
Corrective Action: Flag all data associated with results outside control
limits
Surrogates | 1LMO03.0 Not Applicable
ILMO4.0
Internal ILM03.0 Not Applicable.
Sandards | 1 mo4.0
GFAA (excludes Method ILMO03.0 Frequency: 1 with each batch of garlnplec processed not to exceed 20
mercury) Blank ILMO4.0 Samples
Criteria|lLMO3.0: Concentration less than CRDL or less than 10x
sample concentration
CriterialLMOA4.0: If method blank is> CRDL, sample results are
acceptable if they are > 10-times method blank level.
Corrective Action: Reprepare al samples associated with unacceptable
blank
Laboratory ILM03.0 Frequency: 1 with each batch of samples processed or for each SDG,
Control ILMO4.0 whichever is more frequent
Sample
Criteria: Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material
Corrective Action: Reprepare al samples associated with unacceptable
LCS
Matrix Spike | ILMO03.0 Frequency: 1 with each group of samples of asimilar matrix type and
ILMO4.0 concentration or for each SDG whichever is more frequent
Criteria: 75-125% unless sample result > 4x spike amount
Corrective Action: Flag data associated with unacceptable Matrix
Matrix Spike | [LMO03.0 Not Applicable
Duplicate | ) mo4.0
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample M ethod Requirement
GFAA (excludes Duplicate ILMO03.0 Frequency: 1 with each group of samples of asimilar matrix type and
mercury) ILMO4.0 concentration or for each SDG whichever is more frequent
(continued) I . .
Criteria: RPD < 20% or + CRDL if sample or duplicate value < 5x
CRDL
Corrective Action: Flag all associated data associated if duplicate results
outside control limits
Analytical ILMO03.0 Frequency: 1 with each sample except matrix spike
ik
Spike ILMOA4.0 Criteria. Evaluate per method requirements
Corrective action: Perform per method requirements
Surrogates ILMO03.0 Not Applicable
ILMOA4.0
Internal ILM03.0 Not Applicable.
Standards | ) mo4.0
Mercury Method ILMO03.0 Frequency: 1 with each batch of ernples processed not to exceed 20
(CVAA) Blank ILMOA4.0 Samples
Criteria L MO3.0: Concentration less than CRDL
CriterialLMOA4.0: If method blank is> CRDL, sample results are
acceptable if they are > 10-times method blank level.
Corrective Action: Reprepare all samples associated with unacceptable
blank
Laboratory ILM03.0 Frequency: 1 with each batch of samples processed or for each SDG,
Control ILMO4.0 whichever is more frequent
Sample '
Criteria: Water - 80-120%
Solid - Meet control limits established for solid reference material
Corrective Action: Reprepare all samples associated with unacceptable
LCS
Matrix Spike | ILMO03.0 Frequency: 1 with each group of samples of asimilar matrix type and
ILMO4.0 concentration or for each SDG

Corrective Action: Flag data associated with unacceptable Matrix Spike

Criteria: 75-125% unless sample result > 4x spike amount
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample M ethod Requirement
Mercury Matrix Spike | 1LM03.0 Not Applicable
(CVAA) Duplicate ILMO4.0
(continued)
Duplicate ILMQ3.0 Freguency: 1 with each group of samples of asimilar matrix type
ILMO4.0 and concentration or for each SDG whichever is more frequent
Criteria: RPD < 20% or + CRDL if sample or duplicate value < 5x
CRDL
Corrective Action: Flag all associated data associated if duplicate
results outside control limits
Surrogates | ILM03.0 Not Applicable
ILMO4.0
Internal ILMQ3.0 Not Applicable.
Standards ILMO4.0
PCDD. PCDE Method DELMoO1.1 | Frequency:1 with each batch of samples processed not to exceed 20
Blank samples
Criteria: Chemicd interference or electronic noise must be less than
5% of the appropriate internal standard ion
A peak that meets identification criteria must be less than 2% of the
signal of the appropriate internal standard ion
Corrective Action: Reprepare al samples with positive results or
those not meeting all identification criteria associated with
unacceptable blank
Laboratory | DFLMOL1 Not Applicable
Control
Sample
Matrix Spike | DFLMO01.1 Frequency: 1 for each matrix analyzed for each SDG
Criteria: 50-150%
Corrective Action: Verify al calculations and spiking; no further
action required
Matrix Spike | DFLMOL1 Not Applicable
Duplicate
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TABLE 84-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)
Analysis QC Sample Method Requirement
PCDD, PCDF Duplicate DFLMO1.1 Freguency: 1 for each matrix analyzed for each SDG
(continuied) Criteriac RPD < 50%

Corrective Action: Verify all calculations and spiking; no further

action required

Surrogates | DFLMOL.1 Not Applicable
Internal DFLMOL.1 Frequency: Internal standards are spiked into all sasmplesand QC

Standards samples
Criteria: 25 - 150%
Corrective Action: Re-extract and reanalyze all sampleswith
unacceptable surrogate recoveries
Pesticides/PCBs Method OLMO03.1 Frequency: 1 with each case of samplesreceived (up to 20

Blank samples), for each extraction procedure within each SDG,
whichever is most frequent or whenever samples are extracted

Criteria: Concentration < CRQL

Corrective Action: Re-extract and reanalyze all samples associated

with unacceptable blank
Laboratory OLMO03.1 Not Applicable.
Control
Sample
Matrix Spike OLMO03.1 Frequency: 1 with each case of samplesreceived (up to 20

samples), for each extraction procedure or for each SDG,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis

QC Sample

M ethod

Requirement

PesticidesPCBs
(continued)

Matrix Spike
Duplicate

OLMO03.1

Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method
RPD between MS/MSD should be within advisory limits givenin
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate

OLMO03.1

Not Applicable

Surrogates

OLMO03.1

Frequency: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate in samples should be
within 30-150%
Percent recovery for each surrogate in the method blank must be
30-150%

Corrective Action: Flag unacceptable surrogate recoveriesin
samples
Re-extract all samples associated with unacceptable surrogate
recoveries in the method blank

Internal
Standards

OLMO03.1

Not Applicable.

Method
Blank

OLMO01.8

Frequency: 1 with each case of samplesreceived (up to 20 samples
and including matrix spikes and reanalyses) that are of smilar
matrix (water or soil) or similar concentration (soil), or 1 with each
14 calendar day period (7 calendar day for 14-day data turnaround
contracts) during which samplesin a case are received), or 1
whenever samples are extracted by the same procedure (continuous
liquid - liquid extraction or sonication)

Criteria: Concentration < CRQL

Corrective Action: Re-extract and re-analyze all samples
associated with unacceptable blank
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement
PesticidesPCBs | Laboratory OLMOL38 Not Applicable
Control
(continued) Sample
Matrix Spike OLMOLS Frequency: 1 with every 20 samples of each matrix
Criteria: Percent recovery should be within advisory limitsgiven in
method
Corrective Action: Flag data associated with matrix spike
recoveries outside of advisory limits
Matrix Spike OLMOLS Freguency: 1 with every 20 samples of each matrix
Duplicat
Hplicate Criteria Percent recovery and RPD should be within advisory
limits given in method
Corrective Action: Flag data associated with percent recovery or
RPD outside of advisory limits
Duplicate | OLMOLS Not Applicable
Surrogates OLMOL8 Frequency: Spiked onto all samples and QC samples
Criteria: Advisory limits are 60% - 150%
Corrective Action: Flag surrogate recoveries outside of advisory
limits
Internal OLMOL8 Not Appliceble
Standards
Semivolatiles by Method OLMO03.1 Frequency: 1 with each batch of samples processed not to exceed
GCIMS Blank 20 samples
Criteria: Concentration lessthan CRQL except phthalates which
must be < 5x CRQL
Corrective Action: Re-extract and re-analyze all samples associated
with unacceptable blank
Laboratory OLMO03.1 Not Applicable.
Control
Sample
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TABLE 84-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)
Analysis QC Sample Method Requirement
Semivolatilesby | Matrix Spike OLMO03.1 Frequency: 1 with each case of samplesreceived (up to 20
GC/IMS samples), for each concentration level (soils) or for each SDG,

whichever is most frequent
(continued) &

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike outside
of advisory limits

Matrix Spike OLMO03.1 Frequency: 1 with each case of samplesreceived (up to 20
Duplicate samples), for each concentration level (sails) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method
RPD between MS/M SD should be within advisory limits givenin
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate | OLMO3.1 Not Applicable

Surrogates OLMO3.1 Frequency: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate must be within limits
given in method (one base/neutral and/or one acid surrogate may be
outside of limits but not below 10%)

Corrective Action: Flag data associated with unacceptable
recoveries or reanalyze al samples with unacceptable surrogate
recoveries as required in method
Internal OLMO03.1 Frequency: Internal Standards are spiked onto all samplesand QC

Standards samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Reandyze all samples with unacceptable areas
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TABLE 84-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)
Analysis QC Sample Method Requirement
Semivolatiles by Method OLMO01.8 | Freguency: 1 with each case of samples received (up to 20 samples)
GC/IMS Blank and including matrix spikes and reanalyses) that are of similar

matrix (water or soil) or smilar concentration (soil), or 1 with each
14 calendar day period (7 calendar day for 14-day data turnaround
contracts) during which samplesin a case are received, or 1
whenever samples are extracted by the same procedure (continuous
liquid-liquid extraction or sonication)

(continued)

Criteria: Concentration < CRQL except phthal ates which must be
<5x CRQL

Corrective Action: Re-extract and re-analyze all samples associated
with unacceptable blank

Laboratory OLMO01.8 Not Applicable
Control
Sample

Matrix Spike OLMO01.8 Frequency: 1 with each case of samplesreceived (up to 20
samples), for each concentration level (soils) or for each 14 day
calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samplesin a case were received,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits

Matrix Spike OLMO01.8 Frequency: 1 with each case of samplesreceived (up to 20
Duplicate samples), for each concentration level (soils) or for each 14 day
calendar period (7 caendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method. RPD between MS/M SD should
be within advisory limits given in method.

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)
Analysis QC Sample Method Requirement
Semivolatiles by Duplicate OLMO01.8 Not Applicable
GCIMS
(continued)

Surrogates OLMOL.8 Frequency: Surrogates spiked onto al samples and QC samples

Criteria Percent recovery for each surrogate must be within limits
given in method (one base/neutral and/or one acid surrogate may be
outside of limits, but not below 10%)
Corrective Action: Flag data associated with unacceptable
recoveries or reanayze al samples with unacceptable surrogate
recoveries as required in method
Internal OLMOLS Frequency: Internal Standards are spiked onto all samplesand QC
Standards samples
Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard
Corrective Action: Reandyze all samples with unacceptable areas
Volatilesby Method OLM03.1 Frequency: 1 per 12 hours
GCIMS Blank

Criteria: Concentration less than CRQL except methylene chloride,
acetone, 2-butanone must be < 5x CRQL

Corrective Action: Reanalyze al samples associated with

unacceptable blank
Laboratory OLMO03.1 Not Applicable
Control
Sample
Matrix Spike | OLMO03.1 Frequency: 1 with each case of samples received (up to 20

samples), for each concentration level (soils) or for each SDG,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike outside
of advisory limits
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TABLE 84-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)
Analysis QC Sample Method Requirement
; ; ; Frequency: 1 with each case of samples received (up to 20
V%Eén/ll\fsby M[z;\tur;;l 3‘: | OLMosl samples), for each concentration level (soils) or for each SDG,

whichever is most frequent
(continued)
Criteria: Percent recovery for each analyte should be within
advisory limits given in method
RPD between MS/MSD should be within advisory limits givenin
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLMO03.1 Not Applicable
Surrogates OLMO03.1 Freguency: Surrogates spiked onto al samples and QC samples

Criteria Percent recovery for each surrogate must be within limits
given in method

Corrective Action: Reanalyze all sampleswith unacceptable
surrogate recoveries

Internal OLMO03.1 Frequency: Internal Standards are spiked onto all samplesand QC
Standards samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Reanalyze all samples with unacceptable
Internal Standard areas

Storage Blank | OLMO03.1 Frequency: 1 per SDG

Criteria: Concentration less than CRQL except methylene chloride,
acetone, 2-butanone must be < 5x CRQL

Corrective Action: Narrate with corrective action plan
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TABLE 84-7

USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis

QC Sample

M ethod

Requirement

Volatiles by
GCIMS

(continued)

Method
Blank

OLMO01.8

Frequency: 1 per 12 hours

Criteria: Concentration less than CRQL except methylene chloride,
acetone, and 2-butanone must be < 5x CRQL

Corrective Action: Re-purge and re-analyze all associated samples

Laboratory
Control
Sample

OLMO01.8

Not Applicable

Matrix Spike

OLMO01.8

Frequency: 1 with each case of samplesreceived (up to 20
samples), for each concentration level (soils) or for each 14 day
calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits

Matrix Spike
Duplicate

OLMO01.8

Frequency: 1 with each case of samplesreceived (up to 20
samples), for each concentration level (soils) or for each 14 day
calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method. RPD between MS/M SD should
be within advisory limits given in method.

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate

OLMO01.8

Not Applicable

Surrogates

OLMO01.8

Frequency: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Re-analyze all samples with unacceptable
surrogate recoveries
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples
(Continued)

Analysis QC Sample Method Requirement
Volatilesby Internal OLMO01.8 Frequency: Internal Standards are spiked onto all samples and QC

GCIMS Standards samples
(continued) Criteria: Internal Standard areas must be within -50% to + 100%

from the last daily calibration check standard
Corrective Action: Re-analyze al samples with unacceptable
Internal Standard areas
Storage Blank OLMO01.8 Not Applicable
Notes:

SDG = Sample Delivery Group
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times

Minimum
Analytical Sample NPDES? @ () RCRA (SW846)® @
Parameters Matrix Size® M ethod Requirements M ethod Requirements
Acidity Water 100 mL 305.1 250 mL plastic or glass, Not Applicable
Cooal, 4°C,
14 days
Solid® | Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Alkalinity Water 100 mL 310.1 250 mL plastic or glass, Not Applicable
23208 Cool, 4°C,
14 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Ammonia Water 400 mL 350.1 500 mL plastic or glass, Not Applicable
Cooal, 4°C
H,SO, to pH < 2,
28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Biochemical Water 200 mL 405.1 1000 mL plastic or Not Applicable
Oxygen glass, Cool, 4°C
Demand (BOD) 48 hours
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Bromide Water 100 mL 300.0” | 250 mL plasticor glass, | 9056 Cool, 4°C, analyze
320.1 No preservative ASAP after
ASTM required, 28 days collection
D1246-88
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Chemical Water 100 mL 410.1 250 mL glassor plastic, Not Applicable
Oxygen 410.2 Coadl, 4°C,
Demand (COD) 410.4 H,SO, to pH < 2,
28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES® @ () RCRA (SW846)® @
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Chloride Water 50 mL 300.0" | 250 mL plastic or glass, | 9056 M ethod 9056:
325.1 No preservative 9251 Cooal, 4°C, analyze
325.2 required, 28 days ASAP after
325.3 9253 collection.
4500 Cl E Method 9251/9253:
250ml plastic or
glass, no
preservative
required, 28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Chlorine, Water 100 mL 330.1 | 250 mL glassor plastic, Not Applicable
Residual 330.3 Codl, 4°C,
analyze immediately
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Chromium Water 100 mL 218.4 Method 218.4: 7196A 200 mL plastic or
(cr*® 3500 Cr- | 200 mL plastic or glass, glass, Cool, 4°C,
D Cool, 4°C, 24 hours
24 hours
Method 3500 Cr-D:
200 mL quartz, TFE, or
polypropylene
HNO; to pH <2
Cooal, 4°C
Analyze ASAP after
collection
Solid Not Applicable Not Applicable 3060A/ 250 mL plastic or
7196A glass, 30 daysto
digestion, 96 hours
after digestion
Waste Not Applicable Not Applicable Not Applicable
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES?"© RCRA (SW846)®
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Color Water 100 mL 110.2 250 mL plastic or glass, Not Applicable
Cooal, 4°C,
48 hours
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Conductivity Water 100 mL 120.1 200 mL glassor plastic, | 9050A 200 mL glassor
Cool, 4°C, 28 days plastic, Cool, 4°C,
24 hours
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Cyanide Water IL 335.1 1 liter plastic or glass, 9010B 1 liter plastic or
(Amenable) NaOH to pH >12 0.6g 9012A glass, NaOH to pH
ascorbic acid® >12 0.6g ascorbic
Cool, 4°C, acid® Cool, 4°C,
14 days unless sulfide is 14 days
present. Then
maximum holding time
is 24 hours
Solid 509 Not Applicable 9010B Not Specified
9012A
Waste 509 Not Applicable 9010B Not Specified
9012A
Cyanide (Total) Water IL 335.1 1 liter plastic or glass, 9010B 1 liter plastic or
335.2 NaOH to pH >12 0.6g 9012A glass, NaOH to pH
ascorbic acid® >12 0.6g ascorbic
335.3 iq® °
A Cool. 4°C acid C00|, 4°C,
4500 CN ' ’
D 14 days unless sulfide is 14 days
present. Then
maximum holding time
is 24 hours
Solid 509 - Not Applicable 9010B 8 or 16 oz glass
9012A Teflon-lined |idS,
Cooal, 4°C,
14 days
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES®: @ () RCRA (Sw846)® @
Parameters Matrix Size M ethod Requirements Method | Requirements
Cyanide (Total) Waste 50g - Not Applicable 9010B 8 or 16 0z glass
(continued) 9012A Teflon-lined lids,
Cooal, 4°C
Flashpoint Liquid Not Applicable Not Applicable 1010 No reguirements,
(Ignitability) 250 mL amber
glass, Cool, 4°C
is recommended
Solid Not Applicable - Not Applicable Not Applicable
Waste Not Applicable - Not Applicable Not Applicable
Fluoride Water 300 mL 300.07 500 mL plastic, 9056 Cool, 4°C,
340.2 No preservation analyze ASAP
required, 28 days after collection
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Hardness (Total) Water 50 mL 130.2 250 mL glassor Not Applicable
23408 plastic,
HNO;z to pH < 2,
6 months
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
lodide Water 100 mL 345.1 100 mL plastic or Not Applicable
Dionex glass, Cooal, 4°C,
24 hours
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Iron (Ferrous) Water 100 mL 3500-Fe 1liter glass or - Not Applicable
D polyethylene
container,
6 months
Thistest should be
performed in the
field.
Solid Not Applicable - Not Applicable - Not Applicable
Waste Not Applicable - Not Applicable - Not Applicable
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES?"© RCRA (SW846)®
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Methylene Blue Water 100 mL 425.1 250 mL plastic or glass, Not Applicable
Active Coal, 4°C,
Substances 48 hours
(MBAS)
(Surfactant)
Solid Not Not Applicable Not Applicable
Applicable
Waste Not Not Applicable Not Applicable
Applicable
Nitrate Water 100 mL 300.0” | Method 300.0:250mL | 9056 Method 9056:
352.1 plastic or glass, Cool, o210 | Cool, 4°C, andlyze
4°C, 48 hours. ASAP after
collection
Method 352.1: 250 mL Method 9210:
plastic or glass, Coal, Coal, 4°C
4°C, 48 hours. Preserve by adding
1 mL of IM boric
acid solution per
100 mL of sample
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable 9210 Not Specified
Nitrite Water 50 mL 300.0” | 250 mL plasticorglass | 9056 | cool, 4°C, analyze
354.1 Cool, 4°C, ASAP qfter
48 hours collection
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES® @ () RCRA (SW846)® @
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Nitrate-Nitrite Water 100 mL 353.1 250 mL plastic or glass, Not Applicable
353.2 H,SO, to pH < 2,
353.3 28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Ortho- Water 50 mL 300.0°” | 100 mL plasticor glass, | 9056 Cool, 4°C, analyze
phosphate 365.1 Filter on site ASAP collection
365.2 Cool, 4°C,
365.3 48 hours
365.4
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
pH Water 50 mL 150.1 100 mL plastic or glass. | 9040B 100 mL plastic or
4500-H* | Anayzeimmediately. glass. Anayze
B Thistest should be immediately. This
performed in thefield. test should be
performed in the
field.
Solid Not Applicable Not Applicable 9045C | 4oz glassor plastic,
Coadl, 4°C,
Analyze as soon as
possible.
Waste Not Applicable Not Applicable 9045C | 4oz glassor plastic,
Coadl, 4°C,
Analyze as soon as
possible.
Phenolics Water 100 mL 420.1 500 mL glass, 9065 1 liter glass
420.2 Coal, 4°C, 9066 recommended,
H,SO, to pH < 2, Cooal, 4°C,
28 days H,SO, to pH < 4,
28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable 9065 Not Specified
Phosphate Water 50 mL Not Applicable 9056 Cool, 4°C, analyze
ASAP collection
Solid Not Applicable Not Applicable 9056 Not Applicable
Waste Not Applicable Not Applicable 9056 Not Applicable

UNCONTROLLED COPY



Quanterra QAMP
Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 116 of 192

TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES® &) RCRA (SW846)®
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Phosphorus Water 50 mL 365.1 100 mL plastic or glass, Not Applicable
(Total) 365.2 H,S0, to pH < 2,
365.3 28 days
365.4
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Odor Water IL 140.1 200 mL glassonly, Not Applicable
Cooal, 4°C,
24 hours
Solid Not Applicable - Not Applicable Not Applicable
Waste Not Applicable -- Not Applicable Not Applicable
Reactivity Liquid 10g Not Applicable Chapter | 10 oz amber glass,
. 7 Coal, 4°C
anide and . ' '
(CySulfide) Sections no headspace,
7.3.3.2 analyze as soon as
and possible.
7.3.4.2
Solid 10g Not Applicable Chapter | 10 oz amber glass,
7 Cool, 4°C,
Sections no headspace,
7.3.3.2 analyze as soon as
and possible.
7.3.4.2
Waste 10g Not Applicable Chapter | 10 0z amber glass,
7 Cool, 4°C,
Sections no headspace,
7.3.3.2 analyze as soon as
and possible.
7.3.4.2
Settleable Water 1000 mL 160.5 1000 mL plastic or Not Applicable
Solids glass, Cool, 4°C,
48 hours
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Silica, Water 50 mL 370.1 Plastic only, 100 mL, Not Applicable
Dissolved Cooal, 4°C,
28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES?"© RCRA (SW846)®
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Specific Water 50 mL 120.1 250 mL plastic or glass, | 9050A 250 mL plastic or
Conductance Cool, 4°C, glass,
24 hours Cooal, 4°C,
28 days
Solid Not Applicable Not Applicable - Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Sulfate (SO,) Water 100 mL 300.0” | 100 mL plasticor glass, | 9056 Method 9056:
375.1 Cool, 4°C, 9038 | Cool, 4°C, analyze
375.4 28 days ASAP collection
Method 9038: 200
mL plastic or glass,
Cooal, 4°C,
28 days
Solid Not Applicable Not Applicable Not Applicable
Waste 100 mL Not Applicable 9038 200 mL plastic or
glass,
Cool, 4°C,
28 days
Sulfide Water 100 mL 376.1 500 mL plastic or glass, | 9030B 500 mL plastic,
376.2 Cool, 4°C, 9034 no headspace,
Add 2 mL zinc acetate Cooal, 4°C,
plus NaOH to pH > 9, Add 4 drops of 2N
7 days zinc acetate per 100
mL of sample,
adjust thepH to>9
with 6 N NaOH
solution,
7 days
Solid 509 Not Applicable 9030B Cooal, 4°C, fill
9034 surface of solid
with 2N Zinc
acetate until
moi stened,
store headspace-
free
Waste 509 - Not Applicable 9030B Cooal, 4°C, fill
9034 surface of solid
with 2N Zinc
acetate until
moistened,
store headspace-
free
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum ” (3 o
Analytical Sample NPDES?"© RCRA (SW846)®
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Sulfite (SO5) Water 100 mL 377.1 100 mL plastic or glass, Not Applicable
No preservative
required, analyze
immediately
Thistest should be
performed in thefield.
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Temperature Water 200 mL 170.1 1 liter plastic or glass, Not Applicable
analyze immediately in
thefield
Solid Not Applicable - Not Applicable - Not Applicable
Waste Not Applicable - Not Applicable - Not Applicable
Total Water 100 mL 160.1 250 mL plastic or glass, Not Applicable
Dissolved Cool, 4°C,
Solids 7 days
(Filterable)
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Total Kjeldahl Water 500 mL 351.2 500 mL plastic or glass, Not Applicable
Nitrogen 351.3 Cool, 4°C,
(TKN) H,SO,to pH < 2,
28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Total Organic Water 100 mL 415.1 100 mL plastic or 9060 100 mL glass or
Carbon (TOC) glass, 40 mL VOA vids,
Cool, 4°C, Cool, 4°C,
H,S0, to pH < 2, H,SO, or HCI to
28 days pH < 2, 28 days
Solid Not Applicable Not Applicable 9060 Not Specified
Waste Not Applicable Not Applicable 9060 Not Specified
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES? @ ™ RCRA (SW846)® @
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Total Organic Water 100 mL 53208 Method 5320B: 500 9020B 500 mL amber
Halides 450.1 @ mL amber glass, glass, TeflonO-
(TOX) TeflonO-lined lid, lined lid,
Cool, 4°C, HNOsto pH Cool, 4°C,
<2, no h(;;()jlzpace, 14 H,S0, to pH < 2,
Method 450.1: 500 mL no headspace,
amber glass, Teflon- 28 days
lined lid, Cool, 4°C,
HNO;to pH <2, no
headspace, 28 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Total Solids Water 100 mL 160.3 250 mL plastic or glass, Not Applicable
Cooal, 4°C,
7 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Total Water 100 mL 160.2 250 mL plastic or glass, Not Applicable
Suspended Cooal, 4°C,
Solids 7 days
(Nonfilterable)
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Turbidity Water 50 mL 180.1 250 mL plastic or glass, Not Applicable
Cooal, 4°C,
48 hours
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
Volatile Water 100 mL 160.4 250 mL plastic or glass, Not Applicable
Solids Cooal, 4°C,
7 days
Solid Not Applicable Not Applicable Not Applicable
Waste Not Applicable Not Applicable Not Applicable
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TABLE 85-1
Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES® @@ RCRA (Sw846)® @
Par ameters M atrix Size M ethod Requirements M ethod Requirements
Water Content Water Not Applicable Not Applicable Not Applicable
Solid 109 Refer to specific Refer to specific
method used method used
Waste 109 Refer to specific Refer to specific
method used method used
Metals Water 100 mL 200 series 1 liter glass or 6010B, 1 liter glass or
(excludes Hg) polyethylene container, 6020, polyethylene
HNO; to pH < 2, 7000A container, HNO;
6 months series topH<2,6
months
Solid 2009 200 series 8 or 16 oz glass or 6010B, | 8or 16 oz glassor
polyethylene container 6020, polyethylene
storageat 4 °C 7000A container,
series storage at 4°C,
6 months
Waste 2009 200 series Not Applicable 6010B, | 8or 16 oz glassor
6020, polyethylene
7000A container,
series storage at 4°C,
6 months
Mercury Water 100 mL 245.1 1 liter glass or 7470A 1 liter glass or
(CVAA) polyethylene container, polyethylene
container, HNO;
HNO; to pH < 2, to pH < 2, 28 days
28 days
Solid 200¢ 2455 8 or 16 oz glassor 7471A | 8or 16 oz glassor
polyethylene container, polyethylene
Cooal, 4°C, container,
28 days Cooal, 4°C,
28 days (CORP-
MT-0007)
Waste 200 g -- Not Applicable T471A 8 or 16 oz glass or
polyethylene
container,
Cooal, 4°C,
28 days (CORP-
MT-0007)
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TABLE 85-1
I norganic Sample Containers, Preservatives, and Holding Times
(Continued)

Footnotes

@ Minimum sampl e size indicates sample amount needed for asingle analysis. Matrix spikes or duplicates will
require an additional sample amount of at least this amount for each additional QC sample aliquot required.

@ National Pollutant Discharge Elimination System - MCAWW, March 1983.

®  Holding times are calculated from date of collection.

@ Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
(SW-846), Third Edition, September 1986. Contains Final Update | (July 1992), Final Update 1A, (A ugust 1993),
Final Update Il (September 1994), Final Update I1B (January 1995), and Final Update 111 (December 1996).

®  solid matrix type includes soil, sediment, sludge and other solid materials not classified as waste.

©®  Samplesto be analyzed for cyanide should be field-tested for residual chlorine. If residual chlorineis detected,
ascorbic acid should be added.

™ Method not listed in 40 CFR Part 136.
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Organic Sample Containers, Preservatives, and Holding Times

Analytical
Parameters

Matrix

Minimum
Sample
Size

NPDES? @

RCRA (SW846)® @

M ethod

Requirements

M ethod®

Requirements

Aromatic
Volatiles

Water

40 mL

602

40 mL glass, VOA
vial (intriplicate) with
TeflonO-lined septa
without headspace,
Cooal, 4°C,

Add sodium
thiosulfate if residual
chlorine, 7 dayswith

pH > 2,
14 dayswithpH < 2

8021B

40 mL glass, VOA via
(in triplicate) with

TeflonO-lined septa
without headspace,

Cool, 4°C,
Add sodium thiosulfate
if residual chlorine, 1:1
HCl topH < 2,
14 dayswithpH < 2

Solid®

5gor25¢g

Not Applicable

8021B

4 or 8 0z glasswith
Teflon-lined lid, Cool
4°C, 14 days.

Field preserved with
sodium bisulfate
solution for low level
analysis, or with
methanol for medium
level analysis. Soil
sample can also be
taken by using the
EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate).Cool,
4°C (Preservation and
holding times are
subject to client
specifications)*

Waste

5gor25¢g

Not Applicable

8021B

4 or 8 0z glasswith
Teflon[-lined lid, Cool
4°C, 14 days.

Field preserved with
sodium bisulfate
solution for low level
analysis, or with
methanol for medium

level andysis.
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum RCRA (SW846)"%

Analytical Sample NPDES® @

Parameters | Matrix Size M ethod Requirements M ethod® Requirements
Aromatic Waste 5gor25g - Not Applicable 8021B Soil sample can also be
Volatiles taken by using the

(continued) EnCore™ sampler and

preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate).
Cooal, 4°C
(Preservation and
holding times are
subject to client
specifications) *2
Acrolein & Water 40 mL 603 Glass with Teflon[1- 8031 Glass with Teflon(d-
Acrylonitrile lined septum, Cool, 4 | (Acrylo- lined septum, Cool, 4
by GC °C (+ 2°C), 0.008% nitrile °C (+ 2°C), 0.008%
NaS,0:*, Adjust only) NaS05™, Adjust pH
pH 4-5© 4-5®
14 days 14 days
Solid - - Not Applichle - Not Applicable
Waste - - Not Applichle - Not Applicable
Dioxing/ Water 1L 613 1 liter amber glass 8280A 1 liter glass amber with
Dibenzo- with Teflon-lined Teflon-lined lid, Cool
furans lid, Cooal, 4°C, 4°C, if residua
(LRMS) Extraction, 7 days chlorineis present in
Analysis, 40 days aqueous samples, add
80 mg of sodium
thiosulfate per liter of
sample, if sample pH
>9, adjust to pH 7-9
with H,S0;,,
Extract within 30 days
Analyze within 45
days of extraction
Solid 109 -- Not Applicable 8280A 8 or 16 oz glass amber

wide mouth with
TeflonO-lined lid, Cool
4°C,

Extract within 30 days
Analyze within 45

days of extraction
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES® @ RCRA (SW846)® @
Parameters M atrix Size® M ethod Requirements M ethod® Requirements
Dioxing/ Waste 109 - Not Applicable 8280A 8 or 16 0z glass amber
Dibenzo-furans wide mouth with
(LRMYS) Teflond-lined lid, Cool
(continued) 4°C,
Extract within 30 days
and
Analyze within 45 days
of extraction
Water 1L 613 1 liter amber glass -- Not Applicable
with Teflon(-lined
lid, Coal, 4°C,
Extraction, 7 days
Analysis, 40 days
Solid 109 -- Not Applicable -- Not Applicable
Waste 109 -- Not Applicable -- Not Applicable
Dioxing/Dibenzo Water IL 1613B 1.1 liter amber glass 8290 1 liter glass amber with
-furans w/fluoropolymer- TeflonO-lined lid,
(HRGC/HRMYS) lined screw cap. Add Cool, 4°C,
sodium thiosulfate if Extracuon’ 30 days
residual chlorine. If Ana|ys'sy 45 daysfrom
pH > 9, H,S0, to pH date of extraction
7-9. Coal, 0-4°Cin
the dark. Extraction,,
1lyear. Analysis, 1
year.
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES® @ RCRA (Sw846)® @
Parameters Matrix Size® M ethod Requirements M ethod® Requirements
Dioxing/Dibenzo Solid 10g 1613B 500 mL amber wide, 8290 8 or 16 oz glass amber
-furans mouth, glass wide mouth with
(HRGC/HRMYS) w/fluoropolymer- TeflonO-lined lid,
(continued) lined screw cap. Cool, 4°C,
Cool, <4°Cinthe Extraction, 30 days
dark until receipt in Analysis, 45 days from
Lab, then <-10°Cin date of extraction
the dark. Extraction,,
1lyear. Analysis, 1
year.
Waste 10g 1613B 500 mL amber wide, 8290 8 or 16 oz glass amber
mouth, glass wide mouth with
w/fluoropolymer- Teflond-lined lid,
lined screw cap. Cool, 4°C,
Cool, <4°Cinthe Extraction, 30 days
dark until receipt in Analysis, 45 days from
Lab, then <-10°Cin date of extraction
the dark. Extraction,,
lyear. Analysis, 1
year.
PCBS By Water 1L 1668 1.1 liter amber glass - Not Applicable
HRGC/HRMS w/fluoropolymer-
lined screw cap. Add
sodium thiosulfate if
residual chlorine.
H,SO, to pH 2-3.
Cool, 0-4°Cinthe
dark. Extraction, 1
year. Analysis, 1 year.
Solid 10g 1668 500 mL amber wide, - Not Applicable

mouth, glass
w/fluoropolymer-
lined screw cap.

Cool, <4°Cinthe
dark until receipt in
Lab, then <-10°Cin
the dark. Extraction,,

lyear. Analysis, 1

year.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)

Analytical
Parameters

Minimum
Sample NPDES® @ RCRA (SW846)® @

Matrix Size® M ethod Requirements M ethod® Requirements

PCBS By
HRGC/HRMS
(continued)

Waste 10g 1668 500 mL amber wide, -- Not Applicable
mouth, glass
w/fluoropolymer-
lined screw cap.
Cool, <4°Cinthe
dark until receipt in
Lab, then <-10°Cin
the dark. Extraction,
1year. Analysis, 1
year.

Halogenated
Volatiles
By GC

Water 40 mL -- Not Applicable 8021B 40 mL glass, VOA via
(in triplicate) with
Teflond-lined septa
without headspace,
Cooal, 4°C,

Add sodium thiosulfate
if residual chlorine, 1:1
HCl to pH < 2,

14 days

Solid® | 5gor25¢g - 8021B 4 or 8 0z glass with
TeflonO-lined lid, Cool
4°C, 14 days.

Field preserved with
sodium bisulfate
solution for low level
analysis, or with
methanol for medium
level analysis. Soil
sample can aso be
taken by using the
EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate). Cool,
4°C (Preservation and
holding times are
subject to client
specifications) *
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Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Parameters

Matrix

Minimum
Sample

NPDES? @

RCRA (SW846)® @

SizeW

M ethod

Requirements

M ethod®

Requirements

Hal ogenated
Volatiles
(continued)

Waste

5gor25¢g

Not Applicable

8021B

TeflonO-lined lid, Cool

4 or 8 0z glass with
4°C, 14 days.

Field preserved with
sodium bisulfate
solution for low level
analysis, or with
methanol for medium
level analysis. Soil
sample can aso be
taken by using the
EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate). Cool,
4°C (Preservation and
holding times are
subject to client
specifications) 1

Herbicides

Water

1L

615 10

1 liter amber glass
with TeflonO-lined
lid, Sodium
thiosulfate or ascorbic
acid if residual
chlorine present,
Coadl, 4°C,
Extraction, 7 days
Analysis, 40 days
after extraction

8151A

1 liter amber glass with
TeflonO-lined lid. If
residual chlorine
present,add 3 mL
sodium thiosulfate per
galon. Coal, 4°C,
Extraction, 7 days
Analysis, 40 days of the
start of the extraction

Solid

50¢g

Not Applicable

8151A

4or 80z glass
widemouth with
TeflonO-lined lid,
Cool 4 °C,
Extraction, 14 days
Analysis, 40 days of
the start of the
extraction
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)

Minimum
Analytical Sample NPDES? @ RCRA (SW846)® @
Parameters Matrix Size® M ethod Requirements M ethod® Requirements

Herbicides Waste 509 -- Not Applicable 8151A 40r 80z glass
(continued) widemouth with
TeflonO-lined lid.
Cool 4 °C Extraction,
14 days
Analysis, 40 days of
the start of the
extraction

Nitroaromatics Water 1L -- Not Applicable 8330 1 liter amber glass with

Teflond-lined lid. If
residual chlorine
present, add 3 mL
sodium thiosulfate per
gadlon. Coal, 4°C,
Extraction, 7 days
Analysis, 40 days of the
start of the extraction
Solid 509 Not Applicable 8330 40or 80z glass
widemouth with
Teflond-lined lid
Cooal, 4°C, Extraction,
14 days
Analysis, 40 days of
the start of the
extraction
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES? © RCRA (Sw846)®: @
Parameters Matrix Size M ethod Requirements M ethod® Requirements
Nitroaromatics Waste 509 Not Applicable 8330 40or 80z glass
(continued) widemouth with
TeflonO-lined lid
Cool, 4 °C, Extraction,
14 days
Analysis, 40 days of
the start of the
extraction
Organo- Water 1L Not Applicable 1 liter amber glass
phosphorus 8141A with TeflonO-lined
Pesticides lid. If residua
chlorine present, add
3 mL sodium
thiosulfate per gallon.
Cool, 4°C, Extraction,
7 days
Analysis, 40 days of
the start of the
extraction
Solid 509 Not Applicable 8141A 4or 80z glass
widemouth with
TeflonO-lined lid
Cool, 4°C, Extraction,
14 days
Analysis, 40 days of
the start of the
extraction
Waste 509 Not Applicable 8141A 40r 80z glass
widemouth with
TeflonO-lined lid,
Cool, 4°C, Extraction,
14 days
Analysis, 40 days of
the start of the
extraction
PAHs by GC Water 1L 610 1 liter amber glass with 8100 1 liter amber glass
and HPLC Teflond-lined lid, 8310 with TeflonO-lined
Adjust pH to 5-9 if lid, If residual chlorine
extraction not to be present, add 3 mL
done within 72 hours of sodium thiosulfate per
sampling. Add sodium galon,
thiosulfate if residual Cool, 4°C,
chlorine present. Cool, Extraction, 7 days
4°C, E>.<tract|on, 7 days Analysis, 40 days of
Analysis, 40 days after the start of the
extraction extraction
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES® @ RCRA (Sw846)® @
Parameters | Matrix Size® M ethod Requirements M ethod® Requirements
PAHsby GC Solid 509 Not Applicable 8100 4 or 8 0z glasswide
and HPLC 8310 mouth with TeflonO-
(continued) lined lid,
Cooal, 4°C,
Extraction, 14 days
Analysis, 40 days of
the start of the
extraction
Waste 509 Not Applicable 8100 4 or 8 0z glasswide
8310 mouth with Teflon(-
lined lid, Cool, 4°C
Extraction, 14 days
Analysis, 40 days of
the start of the
extraction
Pesticides/ Water 1L 608 1 liter amber glass with 1 liter amber glass
PCBs TeflonO-lined lid, Adjust 8081A with TeflonO-lined
pH to 5-9 if extraction not 8082 lid, If residual
to be done within 72 hours chlorine present, add
of sampling. Add sodium 3 mL 10% sodium
thiosulfate if residual thiosulfate per gallon,
chlorine present and aldrin Cooal, 4°C,
is being determined. Extraction, 7 days
Coadl, 4°C, Analysis, 40 days of
Extraction, 7 days the start of the
Analysis, 40 days after extraction
extraction
Solid 509 Not Applicable 8081A 4 or 8 0z glasswide
8082 mouth with Teflon(-
lined lid,
Cooal, 4°C,
Extraction, 14 days
Analysis, 40 days of
the start of the
extraction
Waste 509 Not Applicable 8081A 4 or 8 0z glasswide
8082 mouth with Teflon(]-

lined lid, Cool, 4°C
Extraction, 14 days
Analysis, 40 days of
the start of the
extraction
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES® @ RCRA (SW846)® @
Parameters | Matrix Size M ethod Requirements M ethod® | Requirements
Petroleum Water 1L 413.1 1 liter glass, 9070 1 liter glasswith
Hydrocarbons/ 4132 | Cool, 4°C, HClI to pH Cool, 4°C, HCl to pH
Oil and Grease 418.1 <2, <2,
28 days 28 days
Solid Not Applicable 9071A 8 0z. glass with
TeflonO-lined lid,
Holding Time not
specified
Waste Not Applicable 9071A 8 0z. glass with
TeflonO-lined lid,
Holding Time not
specified
Water 1L 16641 1 liter glass,
Cool, 0-4°C
HCI or H,SO,
to pH <2
28 days
Solid 30g 16641 8 or 16 oz. wide
mouth glass jar,
Cool, 0-4°C,
28 days
Waste Not Applicable
Purgeable Water 40 mL 601 40 mL glass VOA via 8021B 40 mL glass VOA via
Halocarbons (in triplicate) with (in triplicate) with
By GC TeflonOd-lined septa TeflonOd-lined septa
with no headspace, with no headspace,
Cooal, 4°C, Cooal, 4°C, 1:1
Add sodium HCI to pH < 2, sodium
thiosulfate if residual thiosulfate if residual
chlorine present, chlorine present,
14 days 14 days
Solid 5gor25g Not Applicable 8021B 4 or 8 0z glass with
Teflon-lined lid, Cool
4°C, 14 days.
Field preserved with
sodium bisulfate
solution for low level
analysis, or with
methanol for medium
level analysis.
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)

Analytical
Parameters

Minimum
Sample NPDES® @ RCRA (SW846)® @

Matrix Size M ethod Requirements M ethod® Requirements

Purgeable
Halocarbons
By GC
(continued)

Solid 5gor25g Not Applicable 8021B | Soil sample can also be
taken by using the

EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate).
Cooal, 4°C
(Preservation and
holding times are
subject to client
specifications) *2

Waste 5gor25g Not Applicable 8021B 4 or 8 oz glass with
TeflonO-lined lid, Cool

4°C, 14 days.

Field preserved with
sodium bisulfate
solution for low level
analysis, or with
methanol for medium
level analysis. Soil
sample can also be
taken by using the
EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate).Cool,
4°C (Preservation and
holding times are
subject to client
specifications)

UNCONTROLLED COPY



Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 133 of 192

TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)
Minimum
Analytical Sample NPDES® @ RCRA (SW846)® @
Parameters | Matrix Size M ethod Requirements M ethod® Requirements
Semivolatiles Water 1L 625 1 liter amber glass 8270C 1 liter amber glass with
with TeflonJ-lined Teflon-lined lid, If
lid, residua chlorine
Cool, 4°C, present, add 3 mL
Extraction, 7 days sodium g;i”o:rilfate per
Analysis, 40 days Cool, 4°C,
Extraction, 7 days
Analysis, within 40
days of extraction
Solid 509 Not Applicable 8270C 8 or 16 oz glasswide
mouth with Teflon-
lined lid,
Cooal, 4°C,
Extraction, 14 days
Analysis, within 40
days of extraction
Waste 509 Not Applicable 8270C 8 or 16 oz glasswide
mouth with Teflon[1-
lined lid,
Cooal, 4°C,
Extraction, 14 days
Analysis, within 40
days of extraction
Volatile Water 40 mL 624 40 mL glass, VOA 8260B | 40 mL glass, VOA via
Organics vial (intriplicate) with (in triplicate) with

TeflonOd-lined septa
without headspace,
Cooal, 4°C,

Add sodium
thiosulfate if residual
chlorine, 7 dayswith
pH>2,

14 days with pH < 2®

Teflond-lined septa
without headspace,
Coadl, 4°C,

Add sodium thiosulfate
if residual chlorine, 1:1
HCl topH < 2,

14 days with pH < 2
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)

Minimum
Analytical Sample NPDES®? @ RCRA (SW846)® @
Parameters | Matrix Size M ethod Requirements M ethod® Requirements

Volatile Solid® | 5gor25¢g - Not Applicable 8260B 4 or 8 0z glass with
TeflonO-lined lid, Cool
4°C, 14 days.
Field preserved with
sodium bisulfate solution
for low level analysis, or
with methanol for
medium level analysis.
Soil sample can also be
taken by using the
EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate). Cool,
4°C (Preservation and
holding times are subject
to client specifications)

Waste 5gor25g - Not Applicable 8260B 4 or 8 oz glass with
Teflon-lined lid, Cool
4°C, 14 days.
Field preserved with
sodium bisulfate solution
for low level analysis, or
with methanol for
medium level analysis.
Soil sample can aso be
taken by using the
EnCore™ sampler and
preserved in the lab
within 48 hours of
sampling. Maximum
holding time for Encore
Sampler is 48 hours
(before the sampleis
added to methanol or
sodium bisulfate). Cool,
4°C (Preservation and
holding times are subject
to client specifications)

Organics
(continued)
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TABLE 85-2
Organic Sample Containers, Preservatives, and Holding Times
(Continued)

Footnotes

@ Minimum sample size indicates sample anount needed for asingle analysis. Matrix spikes or duplicates will require
an additional sample amount of at least this amount for each additional QC sample aliquot required.

@ National Pollutant Discharge Elimination System - 40 CFR Part 136, Appendix A.

®  Holding times are calculated from the date of collection.

“  Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
Third Edition, September 1986. Contains Final Update | (July 1992), Final Update I1A (A ugust 1993), Final Update
Il (September 1994), Final Update 1B (January 1995), and Final Update |11 (December 1996).

®  Solid matrix type includes soil, sediment, sludge or other solids not classified as waste.

©  Only one determination method is listed when separate methods are required for preparation and analysis.

) Method 1664 isa proposed only method and has not been promulgated by the EPA.

®  For acrolein and acrylonitrilethe pH should be adjusted to 4-5. This pH adjustment is not required if acrolein isnot
measured. Samplesrequiring analysisof acrolein that received no pH adjustment must be analyzed within three days of
sampling.

©  For acrolein and acrylonitrile the pH should be adjusted to 4-5.

19" Method not listed in 40 CFR Part 136.

@D should only be used in the presence of residual chlorine.

2 Data from Encore shows that with freezing, the sample in an Encore may be held for up to 7 days. Until formal EPA approval, this
holding time must be approved by the client.
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times
Minimum
Maximum Volume
Analytical Recommended Holding Required for
Parameter s M atrix Containers? Preservative Time Analysis?
Gross Alpha/Beta Water P, G Field acidified to 180 days after 500 mls
pH < 2 with collection
HNO,
Soil P,G None 50“ gms
Americium-241 Water P,G Field acidified to 180 days after 1000® mls
pH < 2 with collection
HNO,
Soil P,G None 50“ gms
Carbon-14 Water P, G Field adjusted to 180 days after 100 mls
pH > 9 with collection
NaOH®
Soil P,G None 50“ gms
Calcium-45 Water P,G Field acidified to 180 days after 100 mis
pH < 2 with collection
HNO,
Curium-242 Water P,G Field acidified to 180 days after 1000° mis
pH < 2 with HNO;, collection
Soil P,G None 50“ gms
Gamma Emitters Water P,G Field acidified to 180 days after 1000® mls
pH < 2 with HNO;, collection
Actinides, as applicable,
Co-60, Cs-137, K-40, Soil P,G None 650 gms
Mn-54, and other
fission/activation
products
Iron-55 Water P, G Field acidified to 180 days after 50 mls
pH < 2 with collection
HNO,
Lead-210 Water P, G Field acidified to 180 days after 500 mls
pH < 2 with HNO4 collection
Soil P,G None 50“ gms
Neptunium-237 Water P,G Field acidified to 180 days after 1000® mls
pH < 2 with HNO;, collection
Soil P,G None 50“ gms
Promethium-147 Water P,G Field acidified to 180 days after 250 mls
pH < 2 with collection
HNO,
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times
(Continued)
M aximum Minimum
Analytical Recommended Holding Volume Required
Parameter s M atrix Containers?) Preservative Time for Analysis?
Plutonium-238, 239/240 Water P,G Field acidified to | 180 days after 1000® mis
pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Radium-226 Water P,G Field acidified to | 180 days after 1000® mis
pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Radium-228 Water P,G Field acidified to | 180 days after 1000® mis
pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Strontium-89, 90 and Water P,G Field acidified to | 180 days after 1000® mis
Total Strontium pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Technetium-99 Water P,G Field acidified to | 180 days after 100 mis
pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Thorium-227, 228, Water P,G Field acidified to | 180 days after 1000® mis
230, 232 pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Total Uranium Water P.G Field acidifiedto | 180 days after 50 mis
pH < 2 with collection
HNO;
Soil P,G None 50“ gms
Tritium Water P, GO® None 180 days after 100 mis
collection
Soil P, G® None 100 gms
Uranium-233/234, Water P,G Field acidified to | 180 days after 1000® mis
235/236 pH <2 with collection
HNO;,
Soil P,G None 50“ gms
Uranium-238 Soil P,G None 180 days after 50“ gms
collection
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times
(Continued)

Footnotes

@ Plastic (polyethylene), Glass

@ Assumes that quality control samples have been assigned in the field. If duplicates, matrix spikes and/or
meatrix spike duplicates are to be assigned by the laboratory, additional multiple sample volumes are
required. Volumes listed are for standard aliquot size. Detection limit requirements may necessitate larger
volumes.

®  Assumesthat carbon isin the form of CO; .

@ May be aliquoted or sequentially determined from the same volume.

®  May be aliquoted or sequentially determined from the same volume.

©®  Tritiumis very volatile. Sample containers must be air tight to eliminate tritium loss.

@ Dry weight.
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TABLE 854
Sample Containers, Preservatives, and Holding Times
for USEPA Contract Laboratory Program Statement of Work

Analytical
Parameters

Matrix

Minimum
Sample Size

Requirements®

Cyanide, Tota
and Amenable to
Chlorination

Water

500 mL

500 mL, glass or polyethylene container, 0.6 g
ascorbic acid (only in presence of residual chlorine)
NaOH to pH > 12, Cooal, 4°C,

12 days

Soil/Sediment

259

8 or 16 oz glass with Teflon-lined lids,
Cooal, 4°C,
12 days

ICAP and GFAA
(excludes
mercury)

Water

100 mL

1 liter glass or polyethylene container,
HNO; to pH =2,
180 days

Soil/Sediment

25¢

4 or 8 0z glass or polyethylene container,
Cool, 4°C,
180 days

Mercury (CVAA)

Water

100 mL

1 liter glass or polyethylene container,
HNO; to pH =2,
26 days

Soil/Sediment

259

8 or 16 oz glass with TeflonO-lined lids,
Cooal, 4°C,
26 days

Pesticides/PCBs

Water

1L

1 liter amber glass with
TeflonO-lined lid,
Cooal, 4°C,
Extraction within 5 days of sample receipt
Analysis within 40 days after start of extraction

Soil/Sediment

50¢g

8 or 16 oz glass wide mouth with
TeflonO-lined lid,
protect from light,
Cooal, 4°C,
Extraction within 10 days of sample receipt
Analysis within 40 days after start of extraction

PCDD, PCDF?

Water

1L

1 liter amber glass with TeflonO-lined lid,
Cooal, 4°C,
No holding time requirements specified

Soil/Sediment/
Fly Ash/
Chemical
Waste

259

4 or 8 oz glass wide mouth with
TeflonO-lined lid,
protect from light,
room temperature,
No holding time regquirements specified
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TABLE 854

Sample Containers, Preservatives, and Holding Times
for USEPA Contract Laboratory Program Statement of Work
(Continued)

Analytical
Parameters

Matrix

Minimum
Sample Size

Requirements®

Semivolatiles

Water

1L

1 liter amber glass with
TeflonO-lined lid,
Cooal, 4°C,
Extraction within 5 days of sample receipt
Analysis within 40 days after start of extraction

Soil/Sediment

50¢g

8 or 16 0z glass wide mouth with
TeflonO-lined lid,
Cooal, 4°C,
Extraction within 10 days of sample receipt
Analysis within 40 days after start of extraction

Volatiles

Water

40 mL

40 mL glass with Teflond-lined lid, no entrapped air
bubbles
pH <2® Cool, 4°C,
10 days

Soil/Sediment

259

4 or 8 0z glass with TeflonI-lined lids,
Cooal, 4°C,
10 days

Footnotes

@ Holding times are calculated from verified time of sample receipt.
@ pCDD: Polychlorinated Dibenzo-p-dioxins
PCDF: Polychlorinated Dibenzofurans
®  The OLMO3.0 requirement is to acidify the sample to pH<2. The OLMO01.8 requirement is to determine

and report the pH of the sample to check that the sample was acidified in the field.
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TABLE 85-5
Sample Containers, Preservatives, and Holding Timesfor TCLP™® and SPL P®
TCLP Method 1311 and SPLP Method 1312
Requirements
Minimum | From Field Collection to From TCLP/SPLP
Analytical Sample TCLP/SPLP Extraction Extraction to Analysis
Parameters | Matrix Size®
Mercury Liquid (1N 1L glass, Coal, 4°C, Glass or polyethylene
Solid 28 days 28 days
Waste
Metals Liquid 1N 1L glass, Coal, 4°C, Glass or polyethylene
(except Solid 180 days 180 days
mercury) Waste
Semivolatiles | Liquid 1L 1L glass, Cool 4°C, 1L glass
Solid 14 days Extraction of leachate within 7
Waste days of TCLP extraction,
Analyze extract within 40 days
Volatiles Liquid 60z 4 0z glass, Cool 4°C, 40 mL glass,
Solid 14 days 14 days
Waste
Footnotes

@ TCLP = Toxicity Characteristic Leaching Procedure
@ SPLP = Synthetic Precipitation Leaching Procedure

® Smaller sample size is adequate for solid samples or individual fractions. A combined volume of 32 oz. is
recommended for semivolatiles and metals. A separate 4 0z. container should aways be used for the
volatile fraction. Volatile fractions should be stored with minimal headspace.
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TABLE 85-6

Periodic Equipment Calibrations

Type of Equipment

Calibration Requirements

Balances

Must be serviced and calibrated annually by an approved vendor
Calibration must be checked daily or before use by analyst with weight(s)
classified asClass"S" (or Class"S" traceable) by NIST per operation-
specific SOPs. Acceptance criteria vary according to weight used and
accuracy of balance. Acceptance criteriamust be documented in log.

All Class"S" weights must be certified by an outside vendor every

three years.

Thermometers

Working glass thermometers must be calibrated against a certified
NIST thermometer at least annually as described in operation-specific
SOPs.

Working non-glass thermometers must be calibrated against a certified
NIST thermometer quarterly as described in operation-specific SOPs.
The NIST thermometer must be recertified every three years.

Refrigerators/Freezers

Thermometers must be immersed in aliquid such as minerd oil or glycol
Temperature of units used for sample or standard storage must be checked
daily as described in operation-specific SOPs.

Refrigerator acceptance limits: 4°C £ 2°C

Freezer acceptance limits: < - 10°C

Ovens

Temperature of units must be checked daily or before use.
Acceptance limits vary according to use as described in operation-
specific SOPs and must be documented in the temperature log.

Micropipettors

Cadlibrations are checked gravimetrically as required by the operation-
specific SOP.

Must be calibrated at the frequency (normally quarterly) required by
the manufacturer at a minimum.

Syringes, Volumetric Glassware
and Graduated Glassware

All syringes and volumetric glassware are purchased as Class A items.
Class A items are certified by the manufacturer to be within + 1% of the
measured volume, therefore, calibration of these iten@abyterral]
laboratories is not required.

All analysts are trained in the proper use and maintenance of

measuring devices to ensure the measurement of standards, reagents

and sample volumes are within method tolerances.
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NPDES® RCRA (SwW846)?
Analysis Calibration M ethod Requirement M ethod Requirement
Acidity Initial 305.1 2 point cdibration of pH - Not Applicable
meter
(£ 0.05 pH units of true
value)
Continuing 305.1 Not Applicable - Not Applicable
Ending 305.1 Not Applicable -- Not Applicable
Alkalinity Initial 310.1 2 point calibration of pH - Not Applicable
(= 0.05 pH units of true
value)
Continuing 310.1 Not Applicable - Not Applicable
2320B
Ending 310.1 Not Applicable - Not Applicable
2320B
Ammonia Initial 350.1 6 levels including blank, - Not Applicable
"r® > 0.995
Continuing 350.1 1 level or LCS every 10 - Not Applicable
samples
+ 10% of true value
Ending 350.1 1level or LCS every 10 - Not Applicable
samples
+ 10% of true value
Biochemical Initial 405.1 a. Winkler titration; - Not Applicable
Oxygen lodometric with standard
Demand thiosulfate
(BOD) b. Membrane electrode:
Read in air and in water
with zero dissolved oxygen
Continuing 405.1 Not Applicable - Not Applicable
Ending 405.1 Not Applicable -- Not Applicable

UNCONTROLLED COPY



Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2, 1998

Page 144 of 192

TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement M ethod Requirement
Bromide Initial 300.0% Method 300.0 & ASTM 9056 Method 300.0:
320.1 D1246-88: 5levelsplusa 5 levels plus a blank,
ASTM blank, “r"® > 0.995 “r3>0.995
D1246-88
Method 320.1:
Not Applicable
Continuing 300.00 Method 300.0 & ASTM 9056 Method 300.0: Not
320.1 | $1746-88:1 level every 14 Applicable
ASTM samples
D1246-88
+ 10% of true value
Method 320.1 Not
Applicable
Ending 300.6 Not Applicable 9056 Not Applicable
320.1
ASTM
D1246-88
Chemical Initial 410.4 Mf’a 5 levels - Not Applicable
Oxygen 410 1 plus a blank"r*” = 0.995
Demand 410 | Methods410.1 & 410.2:
(COD) ' Standardize titrant.
Continuing 410.4 Method 410.4: 1 level - Not Applicable
4101 every 10 samples
410.2 + 10% of true value
Methods 410.1 & 410.2:
Not Applicable
Ending 410.4 Method 410.4: 1 level - Not Applicable

+ 10% of true value

Methods 410.1 & 410.2:

Not Applicable
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDESY RCRA (SW846)®@
Analysis Calibration Method Requirement M ethod Requirement
Chloride Initial 300.0“ Method 300.0, 325.1, and 9056 M ethod 9056:
325.2, 4500 Cl E:
3251 9251 3levelsplusablank
3052 5 levels plus blank
) 9253 Method 9251
325.3 nn(3)
P2 0995 5levels plus blank
4500-Cl E
won(3)
Method 325.3: r209%
Standardize titrant Method 9253:
Standardize titrant
Continuing 300.0° Method 300.0, 325.1, and 9056 Method 9056:
325.1 325.2, 4500-Cl E: 9251 1 per batch of 20 sampleg
325.2 1leve every 10 samples + 10% of true value
325.3 + 10% of true value 9253 Method 9251:
4500-Cl E 1 level every 10 samples
Method 325.3: 10% of true value
Not Applicable Method 9253:
Not Applicable
Ending 300.0 | Method 300.0,325.1,and 9056 Method 9056 and 9253:
325.2, 4500-CI E:
325.1 9251 Not Applicable
1 level every 10 samples
8252 y PeSl 9253 Method 9251
325.3 + 10% of true value
1 level
4500-CI E Method 325.3:
, + 10% of true value
Not Applicable
Chromium Initial 218.4 Method 218.4: 7196A 5 levels plus blank
cr® 3500 Cr-D 5 levels plus blank "r®>0.995
"r"@>0.995
Method 3500 Cr-D:
3 levels plus blank
Continuing 218.4 1 level every 10 samples| 7196A 1 level every 10 samples
3500 Cr-D
+ 10% of true value + 15%
Ending 218.4 1 level 7196A 1 level
3500 Cr-D + 15%

+ 10% of true value
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDESY RCRA (SW846)@
Analysis Calibration M ethod Requirement M ethod Requirement
Chlorine, Initia 330.1 Standardize titrant - Not Applicable
Residual 330.3
Continuing 330.1 Not Applicable - Not Applicable
330.3
Ending 330.1 Not Applicable - Not Applicable
330.3
Color Initial 110.2 3 levelsplus blank -- Not Applicable
Continuing 110.2 1 leve every 10 samples - Not Applicable
Ending 110.2 1level - Not Applicable
Conductivity Initial 120.1 Standard KCI solution 9050A 1 leve to determine cell
constant
Continuing 120.1 Not Applicable 9050A Not Applicable
Ending 120.1 Not Applicable 9050A Not Applicable
Cyanide Initial 335.1 7 levels plus blank 9010B 7 levels plus blank
(Amenable) 9012A
"r®>0.995 "r®>0.995
Continuing 335.1 1 leve every 10 samples 9010B 1 mid-level every 10
9012A samples
+ 10% of true
+ 15% of true value
Ending 335.1 1 level 9010B + 15% of true value
+ 10 % of true value 9012A
Cyanide Initial 335.1 7 levels plus blank 9010B 7 levels plus blank
(Total) 335.2 9012A
335.3 "r"®>0.995 'r"@>0.995
4500-CN
E
Continuing 335.1 1 mid-level every 10 9010B 1 mid-level every 10
335.2 samples 9012A samples
335.3
4500-CN + 10 % of true value + 15% of true value
E
Ending 335.1 1 mid-level 9010B + 15% of true value
335.2 + 10 % of true value 9012A
335.3
4500-CN
E
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement M ethod Requirement
Flashpoint Initial - Not Applicable 1010 p-Xylene reference standard
must have flashpoint of
27.2°C+1.7°C
Continuing -- Not Applicable 1010 Not Applicable
Ending - Not Applicable 1010 Not Applicable
Fluoride Initial 300.¢" Method 300.0: 5levels | 9056 3 levels plus a blank
340.2 plus a blank, “r® > 0.995
Method 340.2: 6 levels
v > 0,995
Continuing 300.00 1 mid-level every 10 9056 | 1 per batch of 20 samples
340.2 samples 10% of true value
+ 10% of true value
Ending 300.6 1 mid-level 9056 Not Applicable
340.2 + 10% of true value
Hardness Initial 130.2 Method 130.2: - Not Applicable
Standardize titrant
2340B
Method 2340B: See ICP
Metals 200.7
Continuing 130.2 Method 130.2: Not - Not Applicable
Applicable
2340B
Method 2340B: See ICP
Metals 200.7
Ending 130.2 Method 130.2: Not - Not Applicable
Applicable
2340B
Method 2340B: See ICP
Metals 200.7
lodide Initial 345.1 Method 345.1:; - Not Applicable
Dionex® Standardize titrant

Dionex:

4 levels plus blank
"'r"®>0.995
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement M ethod Requirement
lodide Continuing 345.1 Method 345.1: - Not Applicable
(continued) Dionex®® Not Applicable
Dionex:
1 mid-level every 10
samples
+ 10 % of true value
Ending 345.1 Method 345.1: - Not Applicable
Dionex® Not Applicable
Dionex:
1 mid-level
+ 10% of true value
Iron (Ferrous) Initial 3500-FeD | 3 levels plus a blank, ‘* - Not Applicable
>0.995
Continuing | 3500-Fep 1 mid-level every 10 - Not Applicable
samples
+ 10% of true value
Ending 3500-Fe D 1 mid-level - Not Applicable
+ 10% of true value
Methylene Initial 425.1 4 levels plus blank - Not Applicable
Blue Active 'r"®>0.995
Substances
(MBAS)
Continuing 425.1 1level every 10 samples - Not Applicable
+ 10 % of true value
Ending 425.1 1 level - Not Applicable

+ 10 % of true value
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement M ethod Requirement
Nitrate Initial 300.0@ 5levels plus a blank 9056 Method 9056: 3 levelsplus
"r®> 0995 ablank
3521 Method 9210: 2 levelsplus
9210 ablank must be analyzed
with each batch of 20
samples (ICV £ 10%)
Continuing 300.09 1 mid-level every 10 9056 Method 9056: 1 per batch
2501 samples of 20 samplest 10% of
' + 10% of true value - true value
9210 Method 9210:
Independently - prepared
check standard every 10
samples
Ending 300.¢ 1 mid-level 9056 Method 9056: Not
Applicable
352.1 + 10% of true value — PP
9210 Method 9210: After final
sample CCV must be
analyzed
Nitrite Initial 300.0% 5 levels plus a blank 9056 3 levels plus a blank
354.1 "'r@>0.995
Continuing 300.00 1 mid-level every 10 9056 1 per batch of 20 sample$,
samples
354.1 + 10% of true value
+ 10% of true value
Ending 300.6 1 mid-level 9056 Not Applicable
354.1 + 10% of true value
Nitrate-Nitrite Initial 353.1 5 levels plus blank - Not Applicable
353.2 '@ 0.995
353.3
Continuing 353.1 1 level every 10 samples - Not Applicable
353.2
353.3 + 10% of true value
Ending 353.1 1 mid-level - Not Applicable
353.2 + 10% of true value
353.3

UNCONTROLLED COPY



Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 150 of 192

TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement M ethod Requirement
Odor Initial 140.1 No calibration - Not Applicable
Continuing 140.1 Not Applicable - Not Applicable
Ending 140.1 Not Applicable - Not Applicable
Phosphorus Initial 300.0% | Method 300.0/365.3/365.4: - Not Applicable
(total and 3levelsplusablank
Ortho- 365.1
hosphate
phosphate) 365.2 Method 365.2:
365.3 8 levels plus ablank
365.4
Continuing 300.0“ | Method 300.0/365.3/365.4: - Not Applicable
365.1 1leved every 10 samples
365.2 + 10% of true value
365.3
365.4 Method 365.2: Blank and
2 standards with each series
of samples, + 2% of true
value or recalibrate
Ending 300.0“ | Method 300.0/365.3/365.4: - Not Applicable
365.1 * 10% of true value
365.2
365.3 Method 365.2:
365.4 Not Applicable
pH Initial 150.1 2 levd calibration that 9040B 2 point calibration
. bracket the expected pH of 9045C (x 0.05 pH units of true
4500-H™B | e sample (x 0.05 pH units value)
of true value)
Continuing 150.1 1 buffer check every 10 | 9040B Not Applicable
samples 9045C
4500-H B
+ 5% of true value
Other 150.1 Third point check 9040B Third point check
4500-H B 9045C
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SW846)@
Analysis Calibration Method Requirement Method Requirement
pH Ending 150.1 1 buffer check 9040B Not Applicable
(continued) 4500-H" + 5% of true value 9045C
B
Phenoalics Initial 420.1 5 levels plus ablank 9065 5levels plus a blank
420.2 "2 0995 9066 “®0.995
Continuing 420.1 1 mid-level every 10 9065 1 mid-level
4202 samples 9066 + 15% true value
+ 10% true value
Ending 420.1 1 mid-level 9065 1 mid-level
420.2 + 10% true value 9066 * 15% true value
Phosphate Initial Not Applicable 9056 3 levels plus a blank
Continuing Not Applicable 9056 1 per batch of 20 samples,
+ 15% of true value
Ending Not Applicable 9056 Not Applicable
Reactivity Initial - Not Applicable Chap 7 See Total Cyanide and
Sulfide
Continuing -- Not Applicable
Ending - Not Applicable
Settleable Initial 160.5 Not Applicable -- Not Applicable
Solids
Continuing 160.5 - Not Applicable
Ending 160.5 - Not Applicable
Silica, Initial 370.1 Approximately 6 levels plus - Not Applicable
Dissolved "r"‘gljz)k_ggs
Continuing 370.1 1 level - Not Applicable
+ 15% of true value
Ending 370.1 1level - Not Applicable
* 15% of true value
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement Method Requirement
Specific Initial 120.1 Standardize meter with 9050A Not Applicable
Conductance 0.01M KCl
Continuing 120.1 1level every 10 samples 9050A Not Applicable
+ 10% of true value
Ending 120.1 1 level 9050A Not Applicable
+ 10% of true value
Sulfate Initial 300.¢ Method 300.0/375.1: 9038 | Method 9038: 3 levels plus fa
375.1 5 levels plus blank 9056 blgnk for every hour of .
3 continuous sample analysig
75.4
"r®20.995 Method 9056: 3 levels plus f
Method 375.4: 3 levels plus blank
blank
"r@>0.995
Continuing | 300.00 Method 300.0/375.1: 9038 | Method 9038: Independent
375.1 1 mid-level after every 10| 9056 prepared check standard
375.4 samples every 15 samples
+ 10% of true value Method 9056: 1 per batch qf
20 samplest 10% of true
Method 375.4: 1 level value
every 3 or 4 samples
+ 10% of true value
Ending 300.¢9 + 10% of true value 9038 Not Applicable
375.1 9056
375.4
Sulfide Initial 376.1 Method 376.1: Thisisa | 9030B This is a colorimetric
376.2 titration method. 9034 titration. Therefore,

Therefore, calibrations ard
not applicable.

Method 376.2: 5 levels
plus a blank “r*®> 0.995

calibration is not applicable.
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement Method Requirement
Sulfide Continuing 376.1 Method 376.1: Not 9030B This is a colorimetric
, Applicable titration. Therefore,
376.2
(continued) 9034 | calibration is not applicable
Method 376.2:
1leve every 10 samples
+ 10% of true value
Ending 376.1 Method 376.1: Not 9030B This is a colorimetric
Applicable titration. Therefore,
376.2 9034 calibration is not applicable.
Method 376.2:
+ 10% of true value
Sulfite Initial 377.1 This is a colorimetric - Not Applicable
titration. Therefore,
calibration is not
applicable.
Continuing 377.1 - Not Applicable
Ending 377.1 - Not Applicable
Temperature Initial 170.1 Not Applicable - Not Applicable
Continuing 170.1 Not Applicable - Not Applicable
Ending 170.1 Not Applicable - Not Applicable
Total Initial 160.1 This is a gravimetric - Not Applicable
Dissolved determination. Calibrate
Solids balance prior to analysis
Continuing 160.1 - Not Applicable
Ending 160.1 -- Not Applicable
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement Method Requirement
Tota Initial 351.2 Method 351.2: - Not Applicable
Kjeldahl 3513 5 levels plus blank
Nitrogen "r®> 0,995
(TKN)
Method 351.3:
Titrimetric: Standardize
titrant
Colorimetric: 7 levelsplus
blank
Continuing 351.2 Method 351.2: 1 mid- level - Not Applicable
3513 every 10 samples
+ 10% of true value
Method 351.3:
Not Applicable
Ending 351.2 Method 351.2: - Not Applicable
0,
3513 + 10% of true value
Method 351.3:
Not Applicable
Total Organic Initial 415.1 3 levels plus blank 9060 3 levels plus blank
Carbon w3
(TOC) M= 0.995
Continuing 415.1 1 mid-level every 10 9060 1 mid-level every 10 samplg
samples
+ 15% of true value
+ 15% of true value
Ending 415.1 * 15% of true value 9060 * 15% of true value

UNCONTROLLED COPY



Quanterra QAMP
Table Section

Date Initiated: March 20, 1995

Revision No.: 3

Date Revised: November 2,

Page 155 of 192

1998

TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement Method Requirement
TOth' al?(;g:‘ic Initial sM Method 5320B: 7levels | 9020B Dag’;ggg;‘ dmaer:‘(; E?;Ir?lﬁgon
53208 ¥
(TOX) Pl usablan\l/< aliuiO% of true duplicate + 10% of true valu
450.1 @ (calibration std.)
Method 450.1: Daily Verify with independently-
e prepared check standard -
instrument calibration ICV + 10%
standard and blank in =070
duplicate + 10% of true SOP NO. CORP-WC-0001
value (calibration std.)
Verify with independently-
prepared check standard
Continuing SM + 10% of true value 9020B CCV + 10% of true value
53208 SOP NO. CORP-WC-0001
450.1¢
Ending SM + 10% of true value 9020B CCV + 10% of true value
53208 SOP NO. CORP-WC-0001
450.1%
Total Initial 160.3 This is a gravimetric - Not Applicable
Solids determination. Calibrate
balance before use.
Continuing 160.3 - Not Applicable
Ending 160.3 - Not Applicable
Total Initial 160.2 This is a gravimetric - Not Applicable
Suspended determination. Calibrate
Solids balance before use.
(Nonfilterable)
Continuing 160.2 - Not Applicable
Ending 160.2 - Not Applicable
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDESY RCRA (SW846)@
Analysis Calibration Method Requirement Method Requirement
Turbidity Initial 180.1 Minimum of 1 level in each - Not Applicable
instrument range
Follow manufacturer’s
instructions
Continuing 180.1 Not Applicable - Not Applicable
Ending 180.1 Not Applicable - Not Applicable
VOllff‘ti le Initial 160.4 Thisisagravimetric - Not Applicable
Solids determination. Calibrate
balance before use.
Continuing 160.4 - Not Applicable
Ending 160.4 - Not Applicable
Water Initial - Calibrate Balance -- Cadlibrate Balance
Content
Continuing - Not Applicable -- Not Applicable
Ending - Not Applicable - Not Applicable
GFAA Metals Initial 200 series 3levelsplusblank 7000A 3 levels plus blank
(excludes Hg) series
ICV + 10% of true value ICV + 10% of true value
"r®>0.995 "r@>0.995
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003
Continuing | 200 serieg Every 10 samples 7000A Every 10 samples
+ 10% of true value series + 20% of true value
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003
Ending 200 series +10% of true value | 7000A + 20% of true value
series
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003
Other 200 serieg Annually - Instrument 7000A Annually - Instrument

detection limits

SOP NO. CORP-MT-0003

detection limits
SOP NO. CORP-MT-0003
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDES® RCRA (SwW846)?
Analysis Calibration Method Requirement M ethod Requirement
ICAP Initial 200.7 1level and blank 6010B 1 level and blank
Metals Rerun high calibration Rerun high calibration
(excludes Hg) standard: verify quantitation standard: verify quantitation
at + 5% of true value,ICV at + 5% of true value, ICV
RSD < 3% from replicate RSD < 5% from replicate
(SOP No. CORP-MT-0001 (SOP No. CORP-MT-0001)
Continuing 200.7 Every 10 samples 6010B | Mid-level calibration standard
Every 10 samples
0 + 10% of true value
+ 5% of true value CCV RSD < 5% from
CCV RSD < 5% from ; 3
) replicate (SOP No. CORP
replicate (SOP No. CORP- MT-0001)
MT-0001)
Ending 200.7 + 5% of true value 6010B | Mid-level calibration standarg
CCV RSD < 5% from + 10% of true value
replicate (SOP No. CORP CCV RSD < 5% from
MT-0001) replicate (SOP No. CORP-
MT-0001)
ICSA, ICSAB: Analyze at ICSA, ICSAB: Analyze at
Other 200.7 beginning of run. For ICSA 60108 beginning of run. For ICSA,
AB criteria see Section 9.8 AB criteria see Section 9.8,
SOP No. CORP-MT-0001. SOP No. CORP-MT-0001.
Annually: Annually:
ICP interelement correction ICP interelement correction
factors factors
Instrument detection limits Instrument detection limits
ICP/IMS Initial 200.8 1 level and blank, 6020 1 level and blank,
Metals ICV: = 10% of true ICV: £ 10% of true
Continuing 200.8 Mid-level calibration 6020 Mid-level calibration standar
standard Every 10 samples,
Every 10 samples, +10% of true value
+ 10% of true value
Ending 200.8 Not specified 6020 Mid-level calibration
standard,
+ 10% of true value
Other 200.8 Initial tuning standard 6020 Initial tuning standard

deviations 5% for five
replicates; Mass calibration
< 0.1 amu from true;
Resolutions 0.75 amu full
width at 5% peak height;
Analyze ICSA and ICSAB a
the beginning of each run

and every 12 hours

deviations 5% for four
replicates; Mass calibratian
0.1 amu from true; Resolutio
< 0.9 amu full width at 10%
peak height; Analyze ICSA
and ICSAB at the beginning
of each run and every 12

=

hours
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TABLE 85-7
Summary of Inorganic Method Calibrations
(Continued)
NPDESY RCRA (SW846)®@
Analysis Calibration Method Requirement Method Requirement
Mercury by Initial 245.1 5 levels plus blank 7470A 5 levels plus blank
CVAA 2455 ICV +10% of true value | 7471A |  ICV +10% of true value
"r® >0.995 "rm® > 0995
SOP NO. CORP-MT- SOP NO. CORP-MT-
0005/0007 0005/0007
Continuing 2451 Daily or every 10 samples| 7470A Every 10 samples
2455 | Whicheveris more frequent 7477 + 20% of true value
+ 20% of true value SOP NO. CORP-MT-
SOP NO. CORP-MT- 0005/0007
0005/0007
Ending 245.1 + 20% of true value 7470A + 20% of original prepared
2455 SOP NO. CORP-MT- | 7471A standard
0005/0007 SOP NO. CORP-MT-
0005/0007
Other 245.1 Annually: - Instrument 7470A Annually - Instrument
2455 detection limits 7471A detection limits

Footnotes

@ National Pollutant Discharge Elimination System

@ Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
(SW-846), Third Edition, September 1986. Contains Final Update | (July 1992), Final Updataugjds{2993),
Final Update Il (September 1994), Final Update IIB (January 1995), and Final Update Il (December, 1996).

@ »r" = correlation coefficient
@ Method not listed in 40 CFR Part 136.
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TABLE 85-8

Quanterra QAMP

Table Section
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Revision No.: 3

Date Revised: November 2, 1998
Page 159 of 192

Analytical NPDESY RCRA (SW846) @
Par ameter Calibration | Method Requirement M ethod Requirement
Aromatic Initia 602 Minimum of 3 levels 8021B Minimum of 5 levels
Volatilesby GC If % RSD < 10%, use avg If % RSD < 20%, use avg
RF. Otherwise, cdlibration RF. Otherwise, cdlibration
curve employed curve employed.
SOP No. CORP-GC-0001
Continuing 602 Analyze QC check sample 8021B Mid-level calibration
and eva uate per method standard analyzed every 10
requirements samples.
% D < 15%, gases 20% D.
Evauate per SOP No.
CORP-GC-0001
requirements.
Ending 602 Not Applicable 8021B Mid-level calibration
standard
% D < 15%. Evauate per
SOP No. CORP-GC-0001
requirements.
Other 602 Not Applicable 8021B Not Applicable
Acrolein Initial 603 Minimum of 3 levels 8031 Minimum of 5 levels
&Acrylonitrile If % RSD < 10%, use avg (Acrylo- If % RSD < 20%, use avg
by GC RF. Otherwise, calibration nitrile RF. Otherwise, calibration
curve employed only) curve employed.
Continuing 603 Analyze QC check sample 8031 Mid-level calibration
and evaluate per method (Acrylo- | Standard analyzed every 10
requirements nitrile samples.
only) Evaluate per method
requirements.8
Ending 603 Not Applicable 8031 Mid-level calibration
(Acrylo- standard
nitrile Evaluate per method
only) requirements.
Other 603 Not Applicable 8031 Not Applicable
(Acrylo-
nitrile
only)
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TABLE 85-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDESY RCRA (SW846) @
Parameter Calibration | Method Requirement M ethod Requirement
Dioxing/ Initial 613 3levels 8280A 5levelsin triplicate
Dibenzofurans
(LRMS) If % RSD <10%, use mean % RSD < 15%
RF.
Otherwise cdlibration curve
employed
Continuing 613 1 level each working day. % 8280A 1 level every 12 hours after
D must be < 15%. window performance mix
Standard must have RFs
with %D < 30% from
initial
Ending 613 Not Applicable 8280A Window performance mix
Other 613 Establish Single lon 8280A Window mix to set

Monitoring conditions
described in method

congener windows every 12

TCDD® and 1,2,3,4-TCDD

hours at beginning of
sequence.

| sotope ratios in standard
must meet criteriain
method.

Valley between 2,3,7,8-
must be < 25% of the

2,3,7,8-TCDD® peak
height.
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TABLE 85-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDES® RCRA (SW846) @
Parameter Calibration | Method Requirement M ethod Requirement
Dioxing/ Initial 1613B 5 levels plus window 8290 1 level every 12 hours after
Dibenzofurans defining solution. %6RSD window defining solution.
(HRGC/HRMS) for compounds calibrated RESWith %D < 20% for
by isotope dilution < 20%. ves %D <‘300/ ¢
%RSD for compounds natives; %D =< 30% for
calibrated by internal labeled compounds from
standard < 35%. initial
Continuing 1613B 1 level every 12 hours after 8290 lleve: RFswith%D <
window defining solution. 20% for natives; %D <
Calculated concentrations 30% for |abeled compounds
must be within method frominitial
acceptance criteria. (1613
Table 6)
Ending 1613B Not Applicable - Not Applicable
Other 1613B Isotoperatiosin calibration 8290 I sotope ratiosin standard
_sta.nd.ards Mmust meet must meet criteriain
criteriain method. Valley method. Valley between
between 2,3,7,8-TCDD 2378TCDD @ and all
and all other TCDDs must ot’h;ar,TCDD Smust be <
be < 25% of the 2,3,7.8- 25% of the 2,3,7,8-TCDD
TCDD height. hei'gr,lt '
PCBshy Initial 1668 5 levels plus window -- Not Applicable
HRGC/HRMS defining solution. %RSD
for compounds calibrated
by isotope dilution < 20%.
%RSD for compounds
calibrated by internal
standard < 35%.
Continuing 1668 1 level every 12 hours after - Not Applicable
window defining solution.
Calculated concentrations
must be within method
acceptance criteria. (1668
Table 6)
Ending 1668 Not Applicable - Not Applicable
Other 1668 | sotope ratiosin calibration -- Not Applicable
standards must meet
criteriain method.
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TABLE 85-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDES® RCRA (SW846) @
Par ameter Calibration | Method Requirement M ethod Requirement
Herbicides by Initial 615© Minimum of 3 levels 8151A Minimum of 5 levels
GC If % RSD < 10%, use avg If % RSD < 20%, use avg
RF. Otherwise, cdlibration RF. Otherwise, cdibration
curve employed curve employed.
SOP No. CORP-GC-0001
Continuing | 615© 1 or more calibration 8151A Mid-level calibration
standards analyzed daily standard analyzed every 1
samples. % D < 15% of
% D + 15% of predicted predicted response for an
response analyte quantitated and
reported.
SOP No. CORP-GC-0001
Ending 615% Not Applicable 8151A Mid-level calibration
standard. % D < 15% of
predicted response for an
analyte quantitated and
reported.
SOP No. CORP-GC-0001
Other 615% Not Applicable 8151A Not Applicable
Nitroaromatics Initial -- Not Applicable 8330 Minimum of 5 levels.
by HPLC Curve should be linear with)
zero intercept.
Continuing - Not Applicable 8330 Midpoint calibration

standard at beginning and
after the midpoint of sampl
run. %D < 15% of
predicted response for an
analyte quantitated and
reported.

\1%2

(=)
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TABLE 8.5-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDES® RCRA (Sw846) @
Parameter Calibration | Method Requirement M ethod Requirement
Nitroaromatics Ending -- Not Applicable 8330 Midpoint calibration
by HPLC standard. %D: < 15% of
(continued) predicted response for any
analyte quantitated and
reported.
Other -- Not Applicable 8330 Not Applicable
Polyaromatic Initial 610 Minimum of 3 levels 8100 Minimum of 5 levels
Hydrocarbons If % RSD < 10%, use avg 8310 If % RSD < 20%, use avg
by GCor HPLC RF. Otherwise, calibration RF. Otherwise, calibration
curve employed curve employed.
Continuing 610 1 or more calibration 8100 Mid-level calibration
standards analyzed daily 8310 standard analyzed every 1D
% D + 15% of predicted samples. % D < 15% of
response predicted response for an
analyte quantitated and
reported.
Ending 610 Not Applicable 8100 Mid-level calibration
8310 standard. % D + 15% of
predicted response for an
analyte quantitated and
reported.
Other 610 Not Applicable 8100 Not Applicable
8310
Pesticides/ Initial 608 Minimum of 3 levels 8081A Minimum of 5 levels. If %
PCBs by GC If % RSD < 10%, use avg| 8082 RSD < 20%, use avg RF.
RF. Otherwise, calibration Otherwise, calibration curvg
curve employed employed. (See SOP No
CORP-GC-0001)
Continuing 608 1 or more calibration 8081A Mid-level calibration
standards analyzed daily| 8082 standard analyzed every 1D

% D + 15% of predicted
response

samples. % D < 15% of
predicted response for an
analyte quantitated and
reported. (See SOP No.
CORP-GC-0001)
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TABLE 85-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDESY RCRA (SW846) @
Parameter Calibration | Method Requirement M ethod Requirement
Pesticides/ Ending 608 Not Applicable 8081A Mid-level cdibration
PCBshy GC 8082 standard. % D < 15% of
(continued) predicted response for any
analyte quantitated and
reported. (See SOP No.
CORP-GC-0001)
Other 608 Not Applicable 8081A Not Applicable
8082
Petroleum Initial 413.1 Method 413.1: Thisisa 9070 This is a gravimetric
Hydrocarbons/ 413.2 gravimetric determination. 9071A determination. Calibrate
Oil and Grease 418.1 Cadlibrate balance before balance before use
use.
Method 413.2/418.1:
3 levels plus a blank “z
0.995
Continuing 413.1 Not Applicable 9070 Not Applicable
413.2 9071A
418.1
Ending 4131 Not Applicable 9070 Not Applicable
413.2 9071A
418.1
Initial 16649 | cCalibrate analytical balance - -
at 2 mg and 1000 mg
Calibration must be: 10%
at 2 mg and: 0.5% at 1000
mg or recalibrate balance
SOP No. CORP-WC-0003
Continuing | 166% Not Applicable - -
Ending 1664 Not Applicable - -
Organophos- Initial - Not Applicable 8141A Minimum of 5 levels
phorous
Pesticides by If % RSD < 20%, use avg
GC RF. Otherwise, calibratior]

curve employed.
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TABLE 8.5-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDESY RCRA (SW846) @
Parameter Calibration | Method Requirement M ethod Requirement
Orgf]mphos Continuing - Not Applicable 8141A Mid-level calibration
phorous standard analyzed every 10
Pesticides by samples.
GC
(continued) % D < 15% of predicted
response for any analyte
quantitated and reported.
Ending - Not Applicable 8141A Mid-level calibration
standard
% D < 15% of predicted
response for any analyte
quantitated and reported.
Other - Not Applicable 8141A Not Applicable
Purgesble Initial 601 Minimum of 3 levels 8021B Minimum of 5 levels
Ha ocarbons by
If % RSD < 10%, use avg If % RSD < 20%, use avg
GC . o : e
RF. Otherwise, cdlibration RF. Otherwise, cdlibration
curve employed curve employed. (See SOP
No. CORP-GC-0001)
Continuing 601 Analyze QC check sample 8021B Mid-level calibration
and eva uate per method standard analyzed every 10
requirements samples.
% D < 15%, gases 20% D
Evauate per SOP No.
CORP-GC-0001
requirements.
Ending 601 Not Applicable 8021B Mid-level calibration
standard
% D <15%
Evauate per SOP No.
CORP-GC-0001
requirements.
Other 601 Not Applicable 8021B Not Applicable
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TABLE 85-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDESY RCRA (SW846) @
Parameter Calibration | Method Requirement M ethod Requirement
Halogenated Initial - Not Applicable 8021B Minimum of 5 levels
Volatilesby GC
If % RSD < 20%, use avg
RF. Otherwise, calibration
curve employed. (See SOP
No. CORP-GC-0001)
Continuing - Not Applicable 8021B Mid-level calibration
standard analyzed every 10
samples.
% D < 15% of predicted
response for any analyte
quantitated and reported.
(See SOP No. CORP-GC-
0001)
Ending - Not Applicable 8021B Mid-level calibration
standard
% D < 15% of predicted
response for any analyte
quantitated and reported.
(See SOP No. CORP-GC-
0001)
Other - Not Applicable 8021B Not Applicable
Semivolatiles Initial 625 Minimum of 3 levels, 8270C Minimum of 5 levels,
lowest near but above MDL
% RSD for RF for CCCs"
If % RSD <30%
< 35%, use avg RF
Otherwise calibration curve SPCCs®:
employed. RF > 0.050
SOP No. CORP-MS-0001 SOP No. CORP-MS-0001
Continuing 625 1level every 24 hours 8270C Mid-level standard every 12

Aceeptance criteriaare
found in the metnod and
SOP No. CORP-MS-0001

hours (after tuning)

%D for CCCs? < 20 %
between RF from standard
and avg RF from initia

SPCCs®:
RF > 0.050
SOP No. CORP-M S-0001
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TABLE 85-8
Summary of Organic Method Calibrations
(Continued)
Analytical NPDESY RCRA (SW846) @
Parameter Calibration | Method Requirement M ethod Requirement
Semivolatiles : : :
End 625 Not Applicabl 8270C Not Applicabl
(continued) nding ot Applicable ot Applicable
Other 625 DFTPP tuning every 24 8270C DFTPP tuning at the
hours before standard or beginning of every 12 hour
sampleruns. shift.
SOP No. CORP-M S-0001 SOP No. CORP-M S-0001
Volatiles Initial - Not Applicable 8260B Minimum of 5 levels,

%RSD for RF for CCCs <
30.0%

SPCCs®:
RF > 0.300 for
Chlorobenzene and 1,1,2,2-
tetrachl oroethane,

Chloromethane and 1,1-
dichloroethane, and

RF > 0.100 for Bromoform

(See Table 11, SOP No.
CORP-MS-0002)
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TABLE 8.5-8

Summary of Organic Method Calibrations
(Continued)

Analytical NPDES® RCRA (Sw846) @

Parameter Calibration | Method Requirement M ethod Requirement

Volatiles Continuing - Not Applicable 8260B Mid-level standard every 12
(continued) hours (after tuning)

%Drift for CCCs® < 20.0%
between RF from standard
and avg RF fromiinitia

SPCCs®:

RF > 0.300 for
Chlorobenzene and 1,1,2,2-
tetrachloroethane,
Chloromethane and 1,1-
dichloroethane, and
RF > 0.100 for Bromoform
SOP No. CORP-MS-0002

Ending - Not Applicable 8260B Not Applicable

Other - Not Applicable 82608 BFB®tuning at the
beginning of every 12 hour
shift.

SOP No. CORP-MS-0002

Footnotes

®
@

®
@
©®
©)
)
®

©)

National Pollutant Discharge Elimination System

Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
(SW-846), Third Edition, September 1986. Contains Final Update | (July 1992), Fina Update I|A (August 1993),
Fina Update Il (September 1994), Final Update I1B (January 1995), and Final Update 111 (December 1996).
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin

CCC - Continuing Calibration Compounds

SPCC - System Performance Check Compound

BFB - Bromofluorobenzene

DFTPP - Decafluorotri phenyl phosphine

Method 1664 is a proposed only method and has not been promulgated by the EPA.
Method not listed in 40 CFR Part 136.
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TABLE 8.5-9

Summary of USEPA Contract L aboratory Program Statement of Work
Method Calibrations

Analytical
Parameter Calibration | Method Requir ement
Cyanide, Totd Initial ILMQ3.0 Minimum 5 levels plus blank
ILMO4.0 " > 0.995
Continuing ILMQ03.0 1 mid-level every 10 samples
ILMO4.0 + 15 % of true value
Ending ILMO03.0 + 15 % of true value
ILMOA4.0
Other ILMO03.0 Not Applicable
ILMOA4.0
ICAP (excludes Initial ILM03.0 1 level and blank
mercury)
ILMOA4.0 ICV: + 10% of true
Continuing ILM03.0 Mid-level calibration standard
ILMO4.0 Every 10 samples
+ 10% of true value
Ending ILM03.0 Mid-level calibration standard
ILMOA4.0 + 10% of true value
ILMO3.0: ICSA, ICSAB: Analyze at beginning and end or ev
Other ILM03.0 8 hours whichever is more frequent
ILMOA4.0 _—
ILMO3.0: CRI: Beginning and end of each run, and every
hours for all analytes at 2x CRDL or 2x IDL whichever is grea
except for Al, Ba, Ca, Fe, Mg, Na, K
ILMOA4.0: ICSA, ICSAB: Analyze at beginning and end of ru
but not before ICV. Must be analyzed every 20 analytical
samples per ICP run.
ILMOA4.0: CRI: Beginning and end of each run and every 2
analytical samples per ICP run. CRI must be immediately
followed by ICS analysis.
Quarterly:
Instrument detection limits
Linear Range Verification
Annually:
ICP interelement correction factors

(99

er,

=]

0
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TABLE 859

Summary of USEPA Contract L aboratory Program Statement of Work
Method Calibrations

(Continued)
Analytical
Parameter Calibration | Method Requir ement
GFAA@C' udes Initial ILM03.0 Minimum 3 levels plus blank
ILMOA4.0
ICV: £ 10%
Continuing ILM03.0 Every 10 samples
ILMO4.0 + 10% of true value
Ending ILM03.0 + 10% of true value
ILMOA4.0
Other ILMO03.0 CRA: Beginning of every analytical run (no acceptance critefia)
ILMO4.0 Quarterly - Instrument detection limits
Mercury (CVAA) Initial ILM03.0 Minimum 3 levels plus blank
ILMO4.0 " s 0.995
ICV: £ 20%
Continuing ILM03.0 Every 10 samples
ILMO4.0 + 20% of true value
Ending ILM03.0 + 20% of true value
ILMOA4.0
Other ILM03.0 Quarterly - Instrument detection limits
ILMO4.0 ILMO3.0: CRA not required.
ILMOA4.0: CRA: Beginning of every analytical run (no
acceptance criteria)
Pesticides/PCBs Initial OLMO03.1 3 levels for single component analytes, 1 level for
multicomponent analytes
RSD must bes 20% excepti-BHC andd-BHC at 25% (allow up
to 2 target analytes to be 20%30%)
Continuing OLMO03.1 Instrument Blank and midpoint calibration or PEM every 1

hours

N

% D: + 25% of predicted response
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TABLE 859

Summary of USEPA Contract L aboratory Program Statement of Work
Method Calibrations

(Continued)

Analytical
Parameter Calibration

M ethod

Requirement

Pesticides’PCBs Ending

OLMO03.1

Instrument Blank and midpoint calibration or PEM

(continued) Other

OLMO03.1

Resolution Check Mixture = 60%
PEM: = 90%
DDT, Endrin breakdown must each be < 20% (< 30% combined)

Initial

OLMO01.8

3levelsfor single component analytes, 1 leve for
multicomponent analytes

RSD must be <20% for each single component target compounds
(up to two single components target compounds per column may
be > 20.0% but those compounds must have an RSD <30.0%.

Continuing

OLMO01.8

Instrument Blank and mid-point calibration standard or PEM
every 12 hours

Must meet resolution, retention time window, and RPD
requirements in method

Ending

OLMO01.8

Instrument Blank and mid-point calibration standard or PEM

Must meet resolution retention time window, and RPD
requirements in method

PCDD, PCDF Initial

DFLMO1.1

Minimum 5 levels
Resolution: 13C12-2378-TCDD and 13C12-1234-TCDD < 25%
123478-HxCDD and 123678-HxCDD < 50%
%RSD unlabeled PCDDYPCDFs and internal standards < 15%

Continuing

DFLMO1.1

Analyze CC3 or CPS solution every 12 hours
Must meet ion abundance, S/N, and %D criteriain method

Ending

DFLMO1.1

Analyze CC1 solution at end of 12 hour period

Must meet ion abundance and S/N criteriain method

Other

DFLMO1.1

Window Defining Mix: verify switching times
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TABLE 8.5-9
Summary of USEPA Contract L aboratory Program Statement of Work
Method Calibrations

(Continued)
Analytical
Parameter Calibration | Method Requir ement
Semivolatiles by Initial OLMO03.1 5levels
GCIMS RRF and RSD must meet method criteria
Continuing OLMO03.1 Mid-level every 12 hours after tuning check
%D and RRF must meet minimum criteria
Ending OLMO03.1 Not Applicable
Other OLMO03.1 DFTPP tuning at the beginning of every 12 hour shift
Initial OLMO01.8 5levels
RRF and RSD must meet method criteria
Continuing OLMO01.8 1level every 12 hours
%D and RRF must meet minimum method criteria
Ending OLMO01.8 Not Applicable
V‘éféi/"\jfsby Initia OLMO03.1 5 levels
RRF and RSD must meet method criteria
Continuing OLMO03.1 Mid-level every 12 hours after tuning check
%D and RRF must meet minimum criteria
Ending OLMO03.1 Not Applicable
Other OLMO03.1 BFB tuning at the beginning of every 12 hour shift
Initial OLMO01.8 5levels
RRF and RSD must meet method criteria
Continuing OLMO01.8 1level every 12 hours
%D and RRF must meet minimum method criteria
Ending OLMO01.8 Not Applicable
Other OLMO01.8 BFB tuning at the beginning of every 12 hour shift
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TABLE 8.6-1
Precision and Accuracy M easurements

M easur ement

Definition

Accuracy

The degree of agreement of a measurement with an accepted reference or true value. The
only true or known values in the laboratory are spiked samples.

Expressed as laboratory control sample (LCS) percent recovery (% R):
X
LCS % Recovery = T x 100

where: X = observed concentration
t = concentration of spike added

Expressed as matrix spike/matrix spike duplicate (M S/M SD) sample percent recovery (%
R):

Xs— X

MS/ MSD % Recovery = x 100

where:  X; = observed concentration in spiked sample
X = observed concentration in unspiked sample
t = concentration of spike added

Precision

The measure of analytical reproducibility of two values. Expressed as the relative percent
difference (RPD) of two values.

U U

ix:- x4 B
rRPD = X Xd [ 400

Exl‘; Xz@%

first observed concentration
second observed concentration

where:  X;
Xo
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TABLE 8.6-1
Precision and Accuracy M easurements
(Continued)
M easur ement Definition
Arithmetic mean The average of aset of values.

Standard Deviation

n

z X
)—( - 1=1
n

where: the mean

X =
% = thei™ datavalue
n = number of datavalues

A measure of the random (probable) error associated with a single measurement within a
data set.

where: s = sample standard deviation
the mean

the ™ data value

number of data values

5 X X
0o

Quality Control Chart

A graphical representation of analytical accuracy. Displays the arithmetic mean of adata

set, the upper and lower warning limits and the upper and lower control limits.
ACCURACY
Upper Control Limit UCL = X+ 3s
(UCL)
Upper Warning Limit UWL = X+ 2s
(UWL)
Lower Warning Limit LWL = X-2s
(LWL)
Lower Control Limit LCL = X-3s
(LCL)
PRECISION
RPD Zero to (mean RPD + 3s)

UNCONTROLLED COPY



TABLE 8.11-1

Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 175 of 192

I nstrument Maintenance Schedule
lon Chromatograph®

As Needed Daily Weekly Monthly Semi-annually
Clean micromembrane | Check Check pump heads | Check all air and Lubricate | eft
suppressor when plumbing/leaks. for leaks. liquid lines for hand piston.
decreases in sensitivity discoloration and
are observed. crimping, if indicated.

Check fuses when Check gases. Check filter (inlet) | Check/change bed Clean
power problems occur. supports guard and conductivity cell.

analytical columns, if

indicated.
Reactivate or change Check pump Check
column when peak pressure. conductivity cell
shape and resolution for calibration.
deteriorate or when
retention time
shortening indicates that
exchange sites have
become deactivated.
De-gas pump head Check conductivity
when flow is erratic. meter.

TABLE 8.11-2
Instrument Maintenance Schedule
LACHAT Auto Analyzer™

As Needed Daily Monthly Semi-annually Annually

Prepare fresh reagents. | Check detector. Replace tubing. Lubricate pump roller. | Clean pump
Clean detector cell rollers with steel
and make sure there wool and
are no trapped lubricate.
bubbles in detector
cell.

Check Valves

Check Reference
source

Check peristaltic
tubing.

Check sampler
Check auto diluter

Clean sample probe
shaft.

Clean pump,
diluter, and XY Z
Sampler.

UNCONTROLLED COPY




Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 176 of 192

TABLE 8.11-3
I nstrument Maintenance Schedule
Total Organic Halide Analyzer®

Daily

As Needed

Check €electrodes for damage, polish the electrodes.

Examine and clean or replace pyrolysis tube.

Replace dehydrating fluid and electrolyte fluid.

Clean titration cell.

Clean quartz boat.

Observe gas flow.

Observe check valves during use for backfeed.

Replace reference el ectrode fluid.

At end of each day of use, wash out absorption module,
empty electrolyte and fill cell with DI water.
Empty dehydrator tube

Change quartz wool.

Perform cell performance check.

Replace o-rings and seals.

TABLE 8.11-4
I nstrument Maintenance Schedule
High Pressure Liquid Chromatograph®

Daily

As Needed

Check level of solution in reservoirs. If adding, verify
that solvent is from the same source. If changing, rinse
gas and delivery linesto prevent contamination of the
new solvent.

Replace columns when peak shape and resolution
indicate that chromatographic performance of columnis
below method requirements.

Check gas supply.

Oil autosampler slides when sample does not advance.

Flush with an appropriate solvent to remove al
bubbles.

Rinse flow cell with 1N nitric acid if sensitivity low.

Pre-filter all samples.

Change pump seals when flow becomes inconsistent.

Repack front end of column
Backflush column.
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I nstrument M aintenance Schedule
Flame Atomic Absor ption Spectr oscopy™

Daily

M onthly

As Needed

Verify proper safety precautions
are working.

Clean all filters and fans.

Check drain receptacle.

Verify gas box operates properly
and safely.

Change capillary tubing

Check background corrector for
alignment.

Verify sensitivity using elements
in UV/VIS spectrum.

Clean optical windows

Clean burner head.

Clean nebulizer.

Clean spray chamber.

Check sample introduction O-rings.

TABLE 8.11-6

Instrument M aintenance Schedule
Inductively Coupled Argon Plasma/M ass Spectrometry (ICAP/MS)®

Daily Weekly Monthly Quarterly Annually As Needed
Check sample Check peristaltic pump: | Clean all Replace ail Replace oil Check electronic
waste container | proper roller pressure, filtersand inroughing | in turbo- settings for
level. sample introduction fans. pumps. molecular optimum

tubing, correct pump pump. sengitivity:
rotation, condition of resolution, mass
drain tubing. calibration, ion
optics, CEM,
deflector voltage.
Check quartz Check condition of Check
torch condition. | sampler and skimmer recirculator
CONes. water level.
Measure quartz | Check and drain oil
torch for proper | mist eliminator on
alignment. roughing pumps.
Clean spray
chamber and
nebulizer.
Check ail level
of roughing
pumps.
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TABLE 8.11-7
I nstrument M aintenance Schedule
IcP®
Daily Monthly or AsNeeded Semi-annually Annually
Check gases Clean plasmatorch Change vacuum pump | Notify manufacturer service
Check that argon tank assembly to remove oil. engineer for scheduled

pressure is 50-60 psi
and that aspare tank is
available.

Check aspiration tubing

accumulated deposits.

Check vacuum pump
gage. (<10 millitorr)

Clean nebulizer and
drain chamber; keep free
flowing to maintain
optimum performance.

Check that cooling
water supply systemis
full and drain bottleis
not full. Also that drain
tubing is clear, tight
fitting and has few
bends.

Clean filters on back of
power unit to remove
dust.

Check that nebulizer is
not clogged.

Replace when needed:
peristaltic pump tubing
sampl e capillary tubing

autosampler sipper probe

Check that capillary
tubing iscleanand in
good condition.

Check that peristaltic
pump windings are
Ssecure.

Check that high voltage
switch ison.

Check that exhaust
screens are clean.

Check that torch,
glassware, aerosol
injector tube, bonnet are
clean.

Check yttrium position.
Check O-rings

Clean/lubricate pump
rollers.

Replace coolant water
filter. (may require
more or less frequently
depending on the
quality of water)

preventive maintenance service.
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I nstrument M aintenance Schedule
Graphite Fur nace Atomic Absor ption®

Daily

Weekly Monthly

Semi-annually

Annually

Check gaslines and gas
supply.

Clean optical

windows.

coolant if error

Clean contact cylinders.

Check tubes and
platform; replace if
corroded, faking, or if
low absorbance results.

Check autosampler
tubing and alignment.

Flush autosampler
tubing

PE4100ZL: clean fume
extraction tip, replace
fume extraction filter
and H,0 trap.

As needed, trim
sampling capillary.

Check drain lines and
waste containers; empty
as needed.

Check acid rinse
containers; fill as
needed.

Check coolant level in
cooling unit. Add

message appears.

Change graphite
contacts

Notify
manufacturer
service engineer
to clean optics.

Check optics

Cold Vapor Atomic Absor ption (L eeman PS 200)

TABLE 8.11-9

I nstrument Maintenance Schedule

Daily

As Needed

Annually

Change drying tube

Change pump tubing

Check pump tubing/drain tubing

Check/change Hg lamp

Check gas pressure

Clean optical cell

Check aperture reading
Check tubing

Lubricate pump

Change Hg lamp.
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TABLE 8.11-10
Instrument M aintenance Schedule
Cold Vapor Atomic Absorption (PE 5000) ¥

Daily As Needed Monthly
Clean aspirator by flushing with DI water. Change source lamp Clean cell in aguaregia
Check tubing and replace if needed. Clean aspirator in aguaregia.
Change silicagel in drying tube. Clean windows with methanol.
Check argon gas supply.
Adjust lamp.
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I nstrument Maintenance Schedule

Gas Chromatograph®

Daily

As Needed

Quarterly/Semi-
annually/Annually

Check for sufficient supply of
carrier and detector gases. Check
for correct column flow and/or inlet
pressures.

Replace front portion of column packing
or break off front portion of capillary
columns. Replace column if thisfailsto
restore column performance or when
column performance (e.g. peak tailing,
poor resolution, high backgrounds, etc.)
indicatesit is required.

Quarterly ELCD: change-roughing
resin, clean cell assembly.

Quarterly FID: clean detector

Check temperatures of injectors
and detectors. Verify temperature
programs.

Change glass wool plug in injection port
and/or replace injection port liner when
front portion of column packing is
changed or front portion of capillary
column is removed.

Semi-annually ECD: perform wipe
test.

Check inlets, septa. Replace
septum

Clean injector port

Check baseline level.

Perform gas purity check (if high
baseline indicates that impure carrier gas
may bein use).

Check reactor temperature of
electrolytic conductivity detector.

Inspect chromatogram to verify
symmetrical peak shape and
adequate resol ution between
closely eluting peaks.

Clip column leader

Replace or repair flow controller if
constant gas flow cannot be maintained.

Replace fuse.

Reactivate external carrier gas dryers.

Detectors. clean when baseline indicates
contamination or when response is low.
FID: clean/replace jet, replaceignitor.
NPD: clean/replace collector assembly.
PID: clean lamp window monthly or
replace as needed, replace seals.

ELCD: check solvent flow weekly,
change reaction tube, replace solvent,
change reaction gas, clean/replace
TeflonO transfer line.

ECD: follow manufacturers suggested
mai ntenance schedule

Reactivate flow controller filter dryers
when presence of moisture is suspected.

Annually ELCD: change finishing
resin, clean solvent filter.

Annualy FID: Replace flametip

ECD: detector cleaning and re-
foiling, every five years or whenever
loss of sensitivity, or erratic
response or failing resolution is
observed.
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M aintenance Schedule
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Gas Chromatograph®®
(Continued)
Daily As Needed Quarterly/Semi-annually/Annually
GC (continued) HP 7673 Autosampler: replace

syringe, fill wash bottle, dispose
of waste bottle contents.

Purge & trap devices. periodic
leak checks quarterly,
replace/condition traps (when
poor response or disappearance of
reactive or poorly trapped
compounds), clean sample lines,
valves (if they become
contaminated), clean glassware.
Clean sparger weekly. Check
purge flow monthly. Baketrap as
needed to correct for high
background. Changetrap
annually, or as needed whenever
loss of sensitivity, or erratic
response or failing resolution is
observed.

Purge & trap autosamplers: leak
check system, clean sample lines,
valves. PTA-30 autosampler also
requires cleaning the syringes,
frits, valves, and probe needles,
adjustment of micro switches,
replacement of Teflon] valve,
and lubrication of components.

UNCONTROLLED COPY




TABLE 8.11-12
I nstrument Maintenance Schedule

Quanterra QAMP

Table Section

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 183 of 192

M ass Spectrometer
Daily Weekly As Needed® Quarterly Semi-Annually Annually

Check for Check mass Check level of ail Check ion source Replace the
sufficient gas calibration in mechanical and analyzer exhaust filters on
supply. Check for | (PFTBA or pumps and (clean, replace the mechanical
correct column FC-43) diffusion pump if parts as needed) rough pump
flow and/or inlet vacuum is every 1-2 years.
pressure. insufficient. Add

oil if needed

between service

contract

mai ntenance.
Check Replace electron Check vacuum, Clean rods
temperatures of multiplier when the | relays, gas
injector, detector. tuning voltage pressures and
Verify approaches the flows
temperature maximum and/or
programs. when sensitivity

falls below

required levels.
Check inlets, Clean Source, Changeail inthe
septa. including all mechanical rough

ceramics and lenses | pump.

- the source Relubricate the

cleaningis turbomolecular

indicated by a pump-bearing

variety of wick.

symptoms

including inability

of the analyst to

tune the instrument

to specifications,

poor response, and

high background

contamination.
Check baseline Repair/replace jet
level. separator.
Check values of Replace filaments
lens voltages, when both
electron filaments burn out

multiplier, and
relative abundance
and mass
assignments of the
calibration
compounds.

or performance
indicates need for
replacement.
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TABLE 8.11-13
I nstrument Maintenance Schedule
TRAACS 800 Auto Analyzer
As Needed Daily M onthly Semi-annually Annually
Replaces air filter when Check air pressure | Change all pump (or after 1000 | Lightly lubricate

progressive loss of air
pressure is observed.

gauge (22 = 2 psi)

tubes (or after 200
hours of pumping
time)

hours of
pumping time)

the Linear Sample
Rails (use semi-
fluid lubricant)

Replace air valve tubing
when occlusion in tubing

Use recommended
washout procedure

Clean sample probg
shaft

Replace pump
platens

Replace
colorimeter lamp

is observed (at end of analysis

operations)

(or after 2500 hour
of use)

TABLE 8.11-14
I nstrument M aintenance Schedule
Sonicator

Daily

As Needed

Daily when used:

Inspect probe tips for inconsistencies (etching/pitting).

Replace probe tip.

Disassemble and clean sonicator probe tips.

Tune sonicator assembly.

TABLE 8.11-15
I nstrument Maintenance Schedule
Analytical/Top L oading Balances®

Daily

Annually

Check using Class S-verified weights once daily or
before use
Clean pan and weighing compartment

Manufacturer cleaning and calibration.

TABLE 8.11-16
I nstrument M aintenance Schedule
RefrigeratorWalk-in Coolers®

Daily

As Needed

Temperatures checked and logged.

Refrigerant system and electronics serviced.
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Ovens®
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Table Section
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Revision No.: 3
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Daily

As Needed

Temperatures checked and logged.

Electronics serviced.

TABLE 8.11-18
I nstrument Maintenance Schedule
Specific Digital 1on Analyzer®

Daily

As Needed

Daily when used:

Calibrate with check standards.

Inspect electrode daily, clean as needed.

Inspect electrode proper levels of filling solutions daily,
fill as needed.

Clean probe, each use.

Electronics serviced.

TABLE 8.11-19
I nstrument M aintenance Schedule

Turbidimeter®
Daily Monthly As Needed
Daily when used: Clean instrument housing Electronics serviced.

Adjust linearity on varying levels of NTU
standards. Standardize with NTU

standards.
Inspect cells.
TABLE 8.11-20
I nstrument Maintenance Schedule
Dissolved Oxygen Meter®
Daily As Needed
Daily when used: Electronics serviced.

Calibrate with check standards.
Check probe membrane for deterioration
Clean and replace membrane with HCI solution.
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TABLE 8.11-21
I nstrument Maintenance Schedule
Conductance Meter®

Daily As Needed
Daily when used: Electronics serviced.
Check probe and cables.
Standardize with KCI.
Inspect conductivity cell

TABLE 8.11-22
I nstrument Maintenance Schedule
Chemical Oxygen Demand (COD) Reactor )

Daily As Needed

Daily when used: Electronics serviced.

Calibrate with check standards.

TABLE 8.11-23
I nstrument Maintenance Schedule

Spectrophotometer @
As Needed Daily Monthly Annually
Dust the lamp and front of the Check the zero %A Clean windows Check instrument

front lens. adjustment. manual.
Clean sample Perform wavelength
compartment calibration.
Clean cuvettes Replace lamp

annually or when
erratic responseis
observed.

Clean and align
optics.
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TABLE 8.11-24
I nstrument Maintenance Schedule
pH Meter®

As Needed

Daily

Clean electrode.

Inspect electrode. Verify electrodes are properly
connected and filled.

Refill reference electrode.

Inspect electrode proper levels of filling solutions.
Make sure electrode is stored in buffer.

TABLE 8.11-25
I nstrument M aintenance Schedule

Fourier Transform Infrared Spectrometry (FTIR)®

Check desiccant every 3 months.

Check KBr window every 3 months.
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I nstrument Maintenance Schedule
Radiological Analysis Equipment®
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Table Section

Date Initiated: March 20, 1995
Revision No.: 3
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I nstrument | tems Checked/Service Minimum Frequency
Alpha Proportional Check gas flow Daily
Clean sample tray Weekly
Check bubbler oil level Monthly
Beta Proportional Check gas flow Daily
Clean sample holders Weekly
Liquid Scintillation Clean sample changer Weekly
Check condensate trays Weekly
Check air filters Monthly
Quad al3 Proportional Check gas flow Daily
Clean sample holders Weekly
Gamma Spectroscopy Check jbvel Bi-weekly
Replace plastic liner Weekly
Alpha Spectroscopy Clean sample holder As needed
Change vacuum pump oil Every six months
LIPA Clean sample changer Weekly
Check laser dye performance Weekly
Benzene Synthesizer Check gas tubes Weekly
Clean instrument Monthly
Electrolytic Enrichment Check electrical leads Monthly
Clean system Monthly
Fluorometer Clean sample holder Weekly
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I nstrument Maintenance Schedule

TABLE 8.11-27
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Date Initiated: March 20, 1995
Revision No.: 3
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Total Organic Carbon Analyzer (Ol 7000)

Daily As Needed Weekly Monthly Semi-
Annually
Check: Check injection | Check liquid-flow- Clean digestion vessel Change pump
port septum after | rate-pump-tubing tubing
Oxygen supply 50-200 runs. conditions on Clean condenser column
Persulfate supply autosampler Do the leak test
Acid supply Check injection port

Carrier gas flow rate (~ 150
cc/min)

IR millivolts for stability
(after 30 min. warm-up)

Reagent reservoirs

Tube end-fitting
connections after
100 hours or use.

Indicating drying
tube.

NDIR zero, after
100 hours of use.

Sample pump,
after 2000 hours
for use.

Digestion
vessel/condensat
ion chamber,
after 2000 hours
of use.

Permeation tube,
after 2000 hours
of use.

NDIR cell, after
2000 hours of
use.

septum

Footnotes to Preventive Maintenance Tables

()
@

Refer to manufacturer’s instructions for each instrument to identify and perform maintenance operations.

Also see Table 8.11-11 for applicable “As Needed” GC maintenance.
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I nstrument Maintenance Schedule

APCI/ESI LC/IMSIMS

Quanterra QAMP

Table Section
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Daily As Needed Semi-annually Annually
Check helium sparge Oil autosampler whenitis | Replace rough-pump ail Replace turbo-pump ail
supply for adequate noisy or picking up the
pressure tray
Check solvent reservoirs Change pump seals Vacuum system

for sufficient level of
solvent

Verify that pump is
primed, operating pulse
free

Changefiltersin
autosampler

Check needle wash
reservoir for sufficient
solvent

Replace column if
excessive pressure or poor
performance

Verify capillary heater

Rinse capillary with

temperature MeOH

Verify vaporizer heater Clear capillary if clogged
temperature

Verify manifold heater Rinse and clean corona
temperature needle

Verify manifold pressure
(~5x 10°6)

Replace sample inlet tube
in APCI
(10.1cm)

Verify fore-pump pressure
(~30 to 200mtorr)

Replace fused silicatube
in ESI interface

Verify rough pump and
turbo-pump oil levels

Clean lenses

Verify nitrogen pressure
for auxiliary and sheath
gasses

Verify that coronaand
multiplier are functioning

Clean skimmer

components including fans
and fan covers
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TABLE 8.11-29
I nstrument Maintenance Schedule
Digestion Block

Annually

Check temperature with NIST thermometer

TABLE 8.11-30
I nstrument Maintenance Schedule
Flash Point Tester

Daily As Needed
Check tubing. Check thermometer against NIST
Clean sample cup each use. thermometer, when used.
Check gas.
Clean flash assembly
Check stirrer
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Appendix A

Quanterra’
Quality Assurance Management Plan

Corporate Key Personnel List
and

Quanterra’ Operations
Organizational Chart
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Quanterra’
Corporate Key Personnel List
Y ears of
Associate Name Title Degree Experience
Gerhard F. Kdnig President and CEO MBA 33
Enos Tracey Chief Financial Officer BS, Accounting 14
MBA, Accountancy
Elizabeth Counts Human Resources Manager MS, Human 9
Resources
Mark Matthews Chief Operating Officer BA, Accounting 19
Chris M. Lee Vice President Operations Business/Biology 14
Services
Donnie Heinrich Senior Vice President of Sales BS, Chemistry 23
Brad S. Figley Senior Vice President Legal and JD in Law 17
Strategy
Bill Henning Director of Information BA, Sociology 15
Technology MBA, Quantitative
Studies
Jack Hall Corporate Director of Quality BS, Chemistry 34
Assurance
Don Dihel Corporate Director of BA, Chemistry 24
Environmental Health and Safety
Richard Burrows Technology/Principal Scientist BS, Chemistry 13
Ph.D., Analytical

Chemistry
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QUANTERRA OPERATIONS ORGANIZATIONAL CHART

COO
Matthews
Northeast Southeast Central Southwest West Northwest Alaska
Nebiolo Graham Taake Grubbs Freize Merrell George
! ! ! ! ! ! !
I I I I I I I
I—  North Canton — Tampa — St Louis — Denver — West. Sacramento '— Richland
— Pittsburgh — Knoxville — Austin — Santa Ana
— ACS — Col
Quality Operations Serviceg
Hall Lee
I.T.
— Henning
QA Specialist ASS'.Slam QA
3 Director
DeRubeis Aleck
eckson Technology
Burrows
Laboratory EH&S
QA Managers Dihel
Vendor Contracts

B Terry as of 10/1/98
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Appendix B

Quanterra’
Quality Assurance Management Plan

Addresses of
Quanterra Locations
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APPENDIX B

ADDRESSES OF Quanterra’ LOCATIONS

LABORATORIES

Alaska

Quanterra”

5761 Silverado Way

Suite N

Anchorage, Alaska 99518
Voice: (907) 563-4800
Fax:  (907) 563-4815

California

Quanterra”

18501 East Gale Avenue

Suite 130

City of Industry, Cdifornia 91748
Voice: (818) 965-1006

Fax: (818) 965-1003

Quanterra”

1721 South Grand Avenue
Santa Ana, Cdifornia 92705
Voice: (714) 258-8610

Fax: (714) 258-0921

Quanterra”

880 Riverside Parkway

West Sacramento, Cdifornia 95605
Voice: (916) 373-5600

Fax: (916) 372-1059

Colorado

Quanterra”

4955 Yarrow Street
Arvada, Colorado 80002
Voice: (303) 421-6611
Fax: (303) 431-7171

Florida

Quanterra”

5910 H Breckenridge Parkway
Tampa, Florida 33610

Voice: (813) 621-0784

Fax: (813) 623-6021

Missouri

Quanterra”

13715 Rider Trail North
Earth City, Missouri 63045
Voice: (314) 298-8566
Fax:  (314) 298-8757

Ohio

Quanterra”

4101 Shuffel Drive, N.W.
North Canton, Ohio 44720
Voice: (216) 497-9396
Fax: (216) 497-0772

Pennsylvania

Quanterra”

450 William Pitt Way, Building 6
Pittsburgh, Pennsylvania 15238
Voice (412) 826-5477

Fax: (412) 826-5571

Philadelphia Service Center
301 Chelsea Park Way
Boothwyn, PA 19061
Voice: (610) 485-7312
Fax: (610) 485-7314
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QUANTERRA® INCORPORATED

QAMP Change Form

DOCUMENT: Quality Assurance Management Plan, Revision No. 3

SECTION(S) AFFECTED BY CHANGE: Section 8.5.2, page 58; Appendix B, page 3.

REASON FOR ADDITION OR CHANGE: Section 8.5.2: To clarify the HT requirements
and make consistent with Quanterra® Terms and Conditions. Appendix B: To correct area
code for North Canton location.

CHANGE EFFECTIVE FROM: February 1, 1999

CHANGE: See attached pages.

SUBMITTED BY/DATE: Chris Rigell, 01/26/99

APPROVED BY:

Date

1//6_7 JF—— o/ /s

/2453
Date /

Vicp President of Operations Services o

o

'//émf/a“’(ﬂan Dafe
“Torporate Director of Quality Assurance
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APPENDIX B

ADDRESSES OF Quanterra® LOCATIONS

LABORATORIES

Alaska

Quanterra®

5761 Silverado Way
Suite N

Anchorage, Alaska 99518
Voice: (907) 563-4800
Fax: (907)563-4815

California

Quanterra®

18501 East Gale Avenue

Suite 130

City of Industry, California 91748
Voice: (818) 965-1006

Fax: (818)965-1003

Quanterra®

1721 South Grand Avenue
Santa Ana, California 92705
Voice: (714) 258-8610

Fax: (714)258-0921

Quanterra®

880 Riverside Parkway

West Sacramento, California 95605
Voice: (916) 373-5600

Fax: (916)372-1059

Colorado

Quanterra®

4955 Yarrow Street
Arvada, Colorado 80002
Voice: (303) 421-6611
Fax: (303)431-7171

Florida

Quanterra®

5910 H Breckenridge Parkway
Tampa, Florida 33610

Voice: (813) 621-0784

Fax: (813)623-6021

Missouri

Quanterra®

13715 Rider Trail North
Earth City, Missour: 63045
Voice: (314) 298-8566
Fax: (314)298-8757

Ohio

Quanterra®

4101 Shuffel Drive, N.W.
North Canton, Ohio 44720
Voice: (330) 497-9396
Fax: (330)497-0772

Pennsylvania

Quanterra®

450 William Pitt Way, Building 6
Pittsburgh, Pennsylvania 15238
Voice: (412) 826-3477

Fax: (412)826-5571

Philadelphia Service Center
301 Chelsea Park Way
Boothwyn, PA 19061
Voice: (610) 485-7312
Fax: (610)485-7314
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LABORATORIES (Continued)

Tennessee

Quanterra”

5815 Middlebrook Pike
Knoxville, Tennessee 37921
Voice: (423) 588-6401

Fax: (423) 584-4315

Texas

Quanterra”

5307 Industrial Oaks Boulevard
Suite 160

Austin, Texas 78735

Voice: (512) 892-6684

Fax: (512) 892-6652

Washington

Quanterra”

2800 George Washington Way
Richland, Washington 99352
Voice: (509) 375-3131

Fax:  (509) 375-5590

ANALYTICAL CONSULTING

SERVICES

Tennessee

Quanterra”

5815 Middlebrook Pike
Knoxville, Tennessee 37921
Voice: (423) 588-6401

Fax: (423) 212-3085

Quanterra QAMP

Appendix B

Date Initiated: March 20, 1995
RevisionNo.: 3

Date Revised: November 2, 1998
Page 4 of 4

CORPORATE HEADQUARTERS

Quanterra”

OneDTC

5251 DTC Parkway

Suite 415

Englewood, Colorado 80111
Voice: (303) 796-2222

Fax:  (303) 796-2002
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QUANTERRA® INCORPORATED

QAMP Change Form

DOCUMENT: Quality Assurance Management Plan, Revision No. 3

SECTION(S) AFFECTED BY CHANGE: Section 8.5.2, page 58; Appendix B, page 3.

REASON FOR ADDITION OR CHANGE: Section 8.5.2: To clarify the HT requirements
and make consistent with Quanterra® Terms and Conditions. Appendix B: To correct area

code for North Canton location.

CHANGE EFFECTIVE FROM: February 1, 1999

CHANGE: See attached pages.

SUBMITTED BY/DATE: Chris Rigell, 01/26/99

APPROVED BY:

~Thre M.Oed

Vice President of Operations Services

Jaet R Hall

“orporate Director of Quality Assurance

mo)//ﬁ 1 .

Da
/o453
Date ' s
Vs ST //Q’"?‘“
Dafe
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Ravised  2/1/47.

LABORATORIES (Continued)

Tennessee

Quanterra®

5815 Middlebrook Pike
Knoxville, Tennessee 37921
Voice: (423) 588-6401

Fax: (423)584-4315

Texas

Quanterra®

5307 Industrial Oaks Boulevard
Suite 160

Austin, Texas 78735

Voice: (512) 892-6684

Fax: (512) 892-6652

Washington

Quanterra®

2800 George Washington Way
Richland, Washington 99352
Voice: (509) 375-3131

Fax: (509)375-5590

ANALYTICAL CONSULTING
SERVICES

Tennessee

Quanterra®

5815 Middlebrook Pike
Knoxville, Tennessee 37921
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List of Laboratory Locations

This appendix contains facility-specific, quality-related information and requirements for
Quanterra” laboratories. Theselaboratoriesare located in the following cities:

« Anchorage, Alaska

+ Austin, Texas

« City of Industry, California
+ Denver, Colorado

«  Knoxville, Tennessee

+ North Canton, Ohio

- Pittsburgh, Pennsylvania
+ Richland, Washington

- Sacramento, Cdlifornia

+ SantaAna, Cdlifornia

« St Louis, Missouri

« Tampa, Florida

Each laboratory section in this appendix contains information specific to that laboratory only and
contains the following basic outline:

Section Contents

Table of Contents

Organizational Chart

Instrument List

Standard Operating Procedures List
Anaytica Methods

MDLs, RLs, and CRDLs

Performance Evaluation Studies
Additional Operation-Specific Information

~N| O g A W[N] | O
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Accuracy (See Precision and Accuracy Measurements)
Anomaly (See Nonconformance)
ASSESIMENT (QUAIITY) ...ttt et a e st ae et e et e s saenese et e e steneseese e ans 67, 88
Audit (See Audit)
Data Accuracy (See Precision and Accuracy Measurements)
DL =N 0001011 (= 15 TSR 45
Data Precision (See Precision and Accuracy Measurements)
Data QUElITY ODJECHIVES........ccccieiceeiesic ettt a e et ne e saessenesnesanes 44
Management ReView Of the QIMIS.........ooi et s s 85
Quality REPOMStO MaNAQEMENL..........ciiieieereeeree e s b e st a e et ene e s enerenes 84
AUdit (QUAIITY ASSUINAINCE) ....veeeveiieeiiietiie et tese sttt e e sae e se e et e e e s seese e s besesaesessesenesbeneseeseesbenesteseseesenesn 80
D = N U o [ ST PE S TSRST 83
0T g0 TP 82
Areas Needing IMPIOVEMENL ..........ccci ittt e et se e et se e s e e b enesaenesn e sane e 82
PEfOrMANCE AUIT. ..ot bbb ettt bbb 81
00 SRS 84
SPOL ASSESSITIENE ....veveeeetestesee et st ste e st s e et e st e e e e st s e e e e e e be st e e e e eseeb e e e e ese e b e st e e eneeaesee e ene et e nreennens 83
S L= S AW o [ (L= 7= ) TSRS 81
S L= S AW o [ (TS 7= ) 83
L= oo ] 0 = T TSR 88
Calibration
Contract Laboratory Program (CLP) Method Calibrations
CYaNIAE, TOEl .......ceiveeeecticcce e sttt s e e e s ne e Table8.5-9
GIFAA ettt Table8.5-9
[CAP .ttt nenes Table8.5-9
MEICURY (CVAA) ..ottt st st sttt n e et Table 8.5-9
O 1D 1 I | Table8.5-9
PESLICIHETPCBS.......ciierieeererri et Table 8.5-9
SEMIVOIELHTES ...t Table 8.5-9
VOIBLTES. ...t Table 8.5-9
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Calibration (continued)

O 011 (= WP URRTRRRRN 63-64, Tables 8.5-7, 8.5-8, 8.5-9
= 1 U TSR 66

Inorganic Method Calibrations
N ot TR Table 8.5-7
AN = T 0T 2O Table8.5-7
N 0012010 = SRS Table 8.5-7
Biochemical Oxygen Demand (BOD).........cccocevreienieieieeceseesere s Table 8.5-7
2T 01T = TR Table 8.5-7
Chemical Oxygen Demand (COD).........cccoeirereieneeseeerese e Table 8.5-7
(0101 Lo o[- TSRS Table 8.5-7
ChIOFNE, RESIAUAEL.........cooveeeveeeei ettt ettt et s re st e st e sereseeseeseesaeesrnesreesaness Table8.5-7
Chromium (HEXAVAENE) CI®..........ooeeeeeeeeeeeeeeeee e es oo Table 857
0] o TR STRT Table8.5-7
(00010 U o (1Y, ] TSRS Table 8.5-7
Cyanide (AMENEDIE) ..o e Table 8.5-7
(@Y= 0T To (Y (10 - ST Table 8.5-7
FLaShPOINL ...ttt a e b nns Table 8.5-7
[ 10T o RS Table 8.5-7
[ P20 7= TR Table 8.5-7
T [T =TT Table 8.5-7
[ron, Phenanthroline MELNO..........ooouieeiecieee ettt ettt et s re e ere e seresenenans Table8.5-7
Methylene Blue Active Substances (MBAS)........coooveeceenecseecee e Table 8.5-7
YT TR Table 8.5-7
Graphite FUMNACE AA ...ttt Table 8.5-7
[CAP <.ttt Table8.5-7
[CPIMS ...ttt Table8.5-7
MEICURY (CVAA) .ttt s e Table 8.5-7
N 1= (= TR Table 8.5-7
N1 (= ST Table 8.5-7
N TRz (= N U= Table 8.5-7
o (o] TR Table 8.5-7
o] o TR STNPO Table 8.5-7
e 7= 070] xR Table 8.5-7
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e 005 0 (=TSR Table 8.5-7
Phosphorous (Total and Orthophosphate)..........ccceeeeceieeseeeese e Table 8.5-7
L = ok Y ] Y ST Table8.5-6
= ok (Y ] Y SRR Table 8.5-7
St EADIE SOITS. ....cecveeeeieieieieie e Table 8.5-7
SHICA, DISSOIVE. .....eeeieee et ettt et eeee et e e et e s e st e sreesreesreesreesreesreesreesreesseesseesreesseens Table8.5-7
SPECITIC CONAUCLANCE......ccveeeieeesietecee et s n s Table 8.5-7
SUITBLE. ...ttt ettt Table8.5-7
SUITIAR. .ttt Table8.5-7
SUITITE .ttt Table8.5-7
LU= 1010 = 0] Table 8.5-7
Total DiSSOIVEA SOIUS......ccoiviririeieeirir e Table8.5-7
Tota Kjeldahl Nitrogen (TKIN) ......ccceieieieereesee e Table 8.5-7
Tota Organic Carbon (TOC).......cccciveereseie e Table 8.5-7
Total Organic HAlIAES (TOX) ...occviceeeereiieseestee e ne Table 8.5-7
TOLA SONIUS ... Table 8.5-7
Total SuSpPENded SOlIdS........ccccvvieiereere e e Table 8.5-7
Total VOlatile SOlIUS ..o Table8.57
LIV oL T Y 2T Table 8.5-7
WELES CONENL ...ttt Table8.5-7
Organic (Method Calibrations)
Aromatic VOlatiles by GC ..ot Table 8.5-8
Dioxing/Dibenzofurans by HRGC/HRMS............cccoeincecreeseees e Table8.5-8
Dioxing/Dibenzofurans by HRGC/LRMS ... Table 8.5-8
Halogenated Volatiles by GC........cvveceeiceseercee et Table 8.5-8
(1= 1 ol TeT0 (=5 o)V A € T Table 8.5-8
NitroaromaticS DY HPLC ..ottt Table 8.5-8
Organophosphorous Pesticides by GC.........cooverieiccee e Table 8.5-8
Polyaromatic Hydrocarbons (PAHS) by GC or HPLC ..........cccoevvvecececceeieee, Table 8.5-8
Pesticides/PCBS DY GC.......cooieiicieseesee ettt Table 8.5-8
Petroleum Hydrocarbons/Oil and Grease..........ccvvveivevecieenece e Table 8.5-8
Purgeable Halocarbons by GC.........ccceicirecccseecsees e Table 8.5-8
Acrolein and ACIYIONITITE.........cooeeeieeeeeee e e Table 8.5-8

UNCONTROLLED COPY



Quanterra QAMP

Index

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998

Page 6 of 20
Index (continued)
Page/L ocation
Calibration (continued)
SEMIVOIELHTES ... Table 8.5-8
VOIBLTES. ...ttt Table 8.5-8
(@07 (o= TR 66
(=S T 0o [T o2 TR 65, Table 8.5-6
BaAlBNCR.....ee e Table 8.5-6
FIEEZEN ...t Table 8.5-6
Graduated GIBSSIWAIE.........ccoueuieiireririeieees st Table8.5-6
Yot o ol o= (o TR Table 8.5-6
(@7 o OSSR Table8.5-6
L S {101 = (0 TR Table 8.5-6
110 = SRR Table 8.5-6
TREMMOMELES ...t Table8.5-6
VOIUMELNIC GlBSSNVAIE.......eeniierieieeer ettt Table 8.5-6
PrOCEOUIES. ......veeiieiete ettt ettt bbbt bbbt bt tas 63-64
RECOITS...... vttt bbbt bbb bbbttt 27
Chain-of-Custody
(@1 g7 T o L @ (00 | o 1 o SR 56
INternal ChaiNFOf-CUSIOAY ......cciveuiiieieiciee ettt s a e et ne s sre e nene e 62
RetUrN ChaiN-0Of -CUSLOOY.........ceieeiierieisieeree ettt s sa s st ne s s e senen 63
(O a1 g Lor= TS (0] = To TSR 76
Client Inquiries and COMPIAINES........cccciieirireirecreee e n e s b e st ne e ne e peneees 84
CoMPAr ADIITY (DBLA)......cceeereeiieeiieeererese ettt e e s e s e b e se st eaese et e e sbeseseesesetenesteneseenesans 46
COMPIELENESS (DALA) ......veviveveeieeiieiseeteres ettt a s e b e e st eae st eseseebene s beneseeseseesenesteseseenes 45, 67
Computer (Seealso Software)
2 T (1o TR 31
HBIOWEIE. ... .ot bbb e bbbttt 31
SECUNTY .vveueitetesee et te st e st e s et e s et e et ete s e be e b eaesees e e et anesaese e eseneeteseseese e eseseetene e esens s esese e nteneseesenensanen 31
WITUSES ..ottt bbbt b et b et e b e £ b et £ e Rt e e b e e b e R e b e b e e e b e e e b et e b seebene b et ebe e b ene e 33
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CONLINGENCY PlANNING.....coioiieii ettt st s a e e e bbb e et ese et eaesa et anssseseneses sesens 38
(000 01 (0] IO a1 TR Table8.6-1
LOf0 g g <o TAVLSY Ao {0 o KRR 38
CUSEOMET SE N VICE TEAM ... ittt et et eeteeeteeeteseteseeesaeesaeesaeeseeseeseesreesaeesreesaeesaeesreesseeareesseeareenreeaseeareearesaressans 34
Data
E NS <o 1< L TR 67
(©00] 11 o111 1 TSRS 35
ElECITONIC DAIA TTANSIEN ....eeiveiieeeereeeteeeteeeeeeteeereeaseeaseeasesasesasesasesasesasesasesasesasesasesasesasesanesanessensesasesaseens 73
QUEIITTENS. ..ttt ettt ettt st e b st st e e eaeebe st e e eseebesbesseneebeabesbenseneabesbesbens seneebestensennnnens 70, 73
RECOIING PrOCEAUNES........cooeieeecectces ettt st b et saene st et saessenesneranes 68
(< 0 [0 1T 0) o TSR 68, 69
0701 11 o TSP 72
00 S SRS 72
LR SY L= PR 68
StAtiStCal EVAIUBLION OF DELAL.......eiieeireeieeieeseeseeseeseesseessessseesseesseesseessesssessseesseeasessseeasesas sareesseessees 67
A= [0 = (o) TSR 74
A L= 0= I (= UL (3OS 73
V= ) 0= (1] 68-71
Data QUAlILY ODJECLIVES......c.cceieeeesees ettt s ae s b et ae e b e et e e st nese b e e beneseenen 44
Deficiency (See Nonconformance)
(DTS LAY =1 o] [T 73
Document
F N o]0 (0 ST 25, Table5.1-1
(@] 111 o) 25
(@00] 111 0] 1 1= o [T 25
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[ ES (| o 1811 o o TSSO 25
QUEIITY ..ttt 12, 25, Table5.1-1, Table5.2-1
REVIEWV. ...ttt et e et e et e et e e et e e as e easeeaseeaseeaseeaseeaseeaseeaseeasesasesasesaseeasenanenanenanees 25, Table5.2-1
REVISION ...ttt ettt ettt et e et et e et et e et e saeeseesaeesreesaeesaeesaeesneesaeesreenneesneenreesneennnees 25, Table5.2-1
(00019 1T 1= 011>/ 22T 29
Storage, Retention and Digposal Of RECOITS..........cccueeiieiiericerce e e 29
T 0SSOSR 9
= T T TS = ot U ) TR 77
Gas, compressed (See Internal QC Reguirements)
Holding Times (See Sample Containers, Preservatives, and Holding Times)
I nstrument Maintenance (See Maintenance)
Internal QC Requirements
F L (Ol ag] 1= o ) TSROSO 76
(€7 S SY (@0 010 =55 o ) TR 76
GlBSSIVAIE......cueeeiiee ettt bbbt bbb bbbt b bbbttt 76
WVBLET ...ttt bbb E et £ bt £ b e e A e R e £ e R e A e e A e Rt R e ReRe e b et et et bene e 76
KEY RESUIT INGICALON S ....ieieeiecietcie ettt sttt se s st s a s e b e e st esese b e e benestenesentenenneneas 88-89
Maintenance
0 1] 0 = | TSP 74-75
= o | TR 75
Preventative MaiNTENaNCE ...ttt bbb et 74
INSEFUMENE MAINTENEINCE ...ttt ettt es s 74-75
Instrument Maintenance Schedules
APCI/ESI LCIMSIMS......ooiiiristrieisssss st ssssssesesessssssses s sessssssseseses Table 8.11-28
Balances (Analytical, Top Loading).......cccccevvveereennesieesesesee e Table 8.11-15
Chemical Oxygen Demand (COD) REBCLON ........ccooveveeevieesieiesesee e e e Table 8.11-22
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Cold Vapor Atomic Absorption (CVAA) - Leeman PS 200........ccccccoeeeecevieneneee Table8.11-9
Cold Vapor Atomic Absorption (CVAA) - PE5000.........ccccceevneveieeieeieneea, Table 8.11-10
CONAUCLANCE IMELEN ...t Table8.11-21
D] T0 (=S L0 0 1 = o o GRS Table 8.11-29
DissOlVEd OXYGEN MELEN ......coieieiseee e Table 8.11-20
Flame Atomic Absorption (FIame AA) ... Table8.11-5
FIaS POINE TESLEN ......ciieeeeeeieiririe e Table 8.11-30
Fourier Transform Infrared Spectrometry (FTIR) ....o.ccooeevice e, Table 8.11-25
Gas Chromatograph (GC) .......cccueeeieeieeees e Table8.11-11
Graphite Furnace Atomic Absorption (GFAA) ... Table 8.11-8
High Pressure Liquid Chromatography (HPLC).....c.cecveeveeeceeeereeceeecee e Table8.11-4
[ICAPIMS ...ttt bbbttt Table 8.11-6
TSSO Table8.11-7
[on Chromatograph (IC).....c.cvieieeee e Table8.11-1
LACHAT AULO ANBIYZEN ...ttt et a et sne e Table8.11-2
MaSS SPECLIOMELEr (M) ....vcueicieeetee st Table8.11-12
OVENS....co ettt ettt Table 8.11-17
] AV = (= R Table8.11-24
Radiological AnalySISEQUIPMENT .........cociveiiiiicee e Table 8.11-26
S {1101 £ (0 TS Table8.11-16
SONICALON ... vttt ettt sttt Table8.11-14
Specific Digital 10N ANGIYZEN ..o e Table8.11-18
S0 LS o1 £0]0010]00] 111 (= NN Table 8.11-23
Total Organic Carbon (TOC) Analyzer (Ol 7000) .......ccoevueereeereeiereeeseseseeeens Table 8.11-27
Tota Organic Halide (TOX) ANAIYZEN ......cooceeececeecees e Table 8.11-3
TRAACS 800 AULO ANAIYZEN ...ttt Table8.11-13
TUPDITIMELEN ... Table8.11-19
WElK-IN COOIES ... Table8.11-16
S VLol AN = = 0 | £ TR 74
M ethod
F N 7= Yo TS 43, Table 8.2-1
IMOTITICAIIONS. ...ttt b bbbt bbbttt ettt 44
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Method Detection Limit (See Reporting Limit)
Method Of StaNdard AQAITIONS........ceiiirre st 53
(NN o g Toxe g1 ol o T g T = SRR 79
N 01007 YT 79
Condition Upon Receipt REPOIt (CUR). ..o 59, Figure 8.5-2
(@aT 7= o A/ o [ o OSSOSO 79
= 1Yo = 0oy PSRN 79
[N oTglerolg Tl 7= 1o = oo [T 80
NONCONFOIMANCE MEIMO.......uiuiiiiririeie ettt ettt b ettt se e £ebesenenes 80
RESPONSIDIHTTIES. .....cviiieiceece ettt st s et e s sesbene e Sevessesenessesensnes 80
Organization
Chart (Also see Section 1 of the Facility-Specific Appendix C and Appendix A) ............ Figure 1.3-1
SETUCTUIE ...ttt bbbt bt e bt e b e bRt s e b e e bt e b e Rt e £t e e b e st ebe e b e e e ene 2
Orientation (See Training)
Performance Evaluation Samples (Also See Section 6 of the Facility-Specific Appendix C)........ccccu...e. 81
Practical Quantitation Limit (See Reporting Limit)
Precision and Accuracy M easurements
N oo = o, ST 45, Table 8.6-1
ATNTTNMELIC IMBAN ... bbbttt s Table8.6-1
Laboratory QC MEASUIEIMENTS ........cccueeiieeieereesere e sesesiee e sesesesaese e s e sse e saesesensennens Table 8.4-3
Lower Control LimMit (LCL) ....cvvieiieiseeese et e st e e se et se s saenenens Table8.6-1
Lower Warning LMt (LVWL) ..ottt s Table 8.6-1
MatriX QC IMEBSUIEMENTS ......cueiveeeueereireiee ettt sbe st e eaesbe b e s esesbe st e saessebesbesbeneesesbessensens Table8.4-4
< o1 Lo TR 45, Table 8.6-1
SEANAAIT DEVIBLION ...ttt sttt s Table8.6-1
Upper Warning Limit (UWL) ...ttt s s Table 8.6-1
Upper Control LiMit (UCL) ....cooieiieiseese ettt se e se s saenenens Table 8.6-1
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Preservatives (See Sample Containers, Preservatives, and Holding Times)
Preventive M aintenance (See Maintenance)
R0 = o = =T 111 Vo TR 35
Procedures (Standar dization OF) ... e e 87
Procurement (Al1SO SEE VENUOL) ......cuieiueeieeeee ettt sttt st st se s et e s tenesaene s anesenen 19
PIOCEOUIES. ......eeuiieseete ettt et b ettt b e en bRttt en 21
Reference Materials (See Standards)
Role of Corporate DireCtor Of COMLIACLS........c.civiiieieieirsie e e e 21-21
Role of Quanterral] PUIChASING ........c.cucuiiiiieeecirire e 21
SEECHION OFf VENUOIS ...ttt e 19-20
SUDCONEraCt LaDOIEIONY SENVICE. ....c.covcuieeieesiee sttt ae st b e et en e snetenes 23
L o = o g = T 111 Vo TR 35
Proj ect-Specific Reporting Limit (See Reporting Limit)
Qualification, Associate (See Training)
QUAITEY ASSUMBINCE......eeueieeieeteee e ste st seste e te e s te e seese et eaesaese e e s e e st eseseesesessenesbeseseese e ebenesbeseseeseseetenestesaesanen 11-12
Quality Assurance Management Plan (QAMP) ...ttt e 13
Quality Assurance Program or Project Plan (QAPP) ...t 13-14
Quality Assurance SUMMArY (QAS) ...ttt se st sa s e b e et ne e be et eneee 14
QUAlILY CONLI Ol SAMPIES ..ottt a e bbb e b e e et eae st ete et e e s benesaetennns 48
Contract Laboratory Program (CLP) QC Samples
CYaNide, TOEl .......cceeveecrieee ettt se e e s s e Table8.4-7
GIFAA ettt Table 8.4-7
[CAP .ttt nenes Table 8.4-7
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MEICURY (CVAA) ..ottt sttt sttt ne et Table 8.4-7
O 1D O I | Table 8.4-7
PESLICIAETPCBS..... .ottt st Table 8.4-7
SeMIVOIAES DY GCIMS ... Table 8.4-7
VOlailES Y GCIMS........oeeeee et s Table 8.4-7
T o O 48, Table 8.4-1
(00 1 ToTor= (=0 1S 1! o) L= T 49, Table 8.4-1
FIEIO BIANK ...ttt 49, Table8.4-1
1= [0 [ TN o] Tor= (= T TSROSO 49, Table 8.4-1
Field MarixX SPIKE ....cveeeieecicesceses ettt sttt s 49, Table 8.4-1
RINSAE BIANK ....cveeieeeieee ettt st se e s e s e s e st e saesee s e e sseesseesseesseesseesreesreesneesres 49, Table 8.4-1
S o] L= 0] o] = 50, Table 8.4-1
QLI 0= =TT 49, Table 8.4-1
Inorganic (QC Samples)
N ot 2T Table8.4-5
ATKBIINITY oottt Table8.4-5
N 1010010 I TS Table 8.4-5
AMMONIA (TKN) ..o s s n s Table 8.4-5
Biochemical Oxygen Demand (BOD)........cccoeivreieneierseseseesee s Table8.4-5
2701 01T = TS Table8.4-5
Chemical Oxygen Demand (COD).........cccvrieereiereerererese e e Table8.4-5
(0101 Lo o[- TSRS Table 8.4-5
ChIOFNE, RESIAUAEL.........cooveieeieeei ettt sttt st s reser e st e seaeseeeseeseesaeesreesreesanens Table8.4-5
Chromium (HEXAVAlENt) Cr®...........oeeeeeeeeeeeeeeeeee e sen oo Table8.4-5
0] o PRSP STT Table8.4-5
(00010 U o (1Y, ST Table 8.4-5
Cyanide (AMENEDIE) ..o Table 8.4-5
(@Y= 0 TTo (Y (10 - ST Table 8.4-5
FLaShPOINL ...ttt a e b nns Table8.4-5
[ 10T o TR Table 8.4-5
[ P20 7= Table8.4-5
T [T =TT Table8.4-5
[ron, Phenanthroline€ MELNO..........ooo ittt ettt ettt ere e senesenenans Table8.4-5
Methylene Blue Active Substances (MBAS)........cccoveereiereceseecee e Table 8.4-5
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IMIELAIS ...t b et a e bene e n e b neenens Table 8.4-5
FLAMEAA ..ottt s Table 8.4-5
Graphite FUMNACE AA ...ttt Table 8.4-5
LCP ettt Table 8.4-5
[CPIMS ...ttt Table8.4-5
MEICURY (CVAA) .ttt s s e Table 8.4-5

N L= (= TR Table8.4-5

N1 (=TSR Table 8.4-5

N TRz (= N U =TT Table 8.4-5

[ o (o] ST Table8.4-5

o] o TR Table 8.4-5

e 7= 070] xS Table8.4-5

e 00 o (=T Table8.4-5

Phosphorous (Total and Orthophosphate)..........cccceeceeeieeceecese e Table 8.4-5

Reactivity (Cyanide and SUIFIdE)........ccoueiierirciereeeeereer e Table 8.4-5

SHICA, DISSOIVED. ....uveieeiee it it seesee st et e st e s e st e sreesreesreesbeesreesbeesbessreesbessresssessseens Table8.4-5

SOlIAS ...ttt ettt a ettt e et re e e e reneanas Table8.4-5

SPECITIC CONAUCLANCE. ... ccveeereeectetesee et s n s Table 8.4-5

S = =TSR Table8.4-5

SUITIAE. vttt Table 8.4-5

S 1 (= T Table8.4-5

L= 1010 = = 0T Table 8.4-5

Tota Organic Carbon (TOC).......ccccivcereseie e Table8.4-5

Total Organic HAlIAES (TOX) ...ovcuecerceieiieeeestee st ne Table 8.4-5

LIV o T Y2 Table8.4-5

LAV < 0] 1= 0| (T Table 8.4-5

Laboratory QC SAmMPIES........cvceveeieese et 50, Table 8.4-2, Table 8.4-3

ANAYLICA SPIKE.....eoeieee e 53, Table 8.4-2

DUPIICALE .....cveecvee ettt ne e 53, Table 8.4-2, Table 8.4-4

Instrument/Calibration Blank ............ccooveieeieeeseeies e seessressseens 51, Table 8.4-2, Table 8.4-3

Interference Check SaMPIE........cccov e 53, Table 8.4-2

INEEMNEl SEANAAN .....eceee ettt e st e s e s e s e s e e sreesreesreesbessbeesressreens 53, Table 8.4-2

Laboratory Control Sample ........ccccvveevieeveereesie e 52, Table 8.4-2, Table 8.4-3

Laboratory Performance QC SampPIES........coveivviiceree s Table 8.4-3
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MENO BIANK ......eee ittt ettt et sereeereseresene s 51, Table 8.4-2, Table 8.4-3
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1 (00 = (= T 53, Table 8.4-2
MariX QC SAMPIES .....cuiiieicee ettt ae s s et sa s e ae et eneeees Table 8.4-4
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Aromatic Volatileshy GC ...t Table 8.4-6
Dioxing/Dibenzofurans by HRGC/HRMS.............ccoeiicicieeseeces e Table8.4-6
Dioxing/Dibenzofurans by HRGC/LRMS ... Table 8.4-6
Halogenated Volatiles by GC........cvvceiiceinersee e Table 8.4-6
HEMDICIAES. ...t e Table 8.4-6
NitroaromaticS DY HPLC ........oouiiee et Table 8.4-6
Organophosphorous PESLICIAES.........ccceiceeeecesee et Table 8.4-6
Polyaromatic Hydrocarbons (PAHS) by HPLC and GC........cccccevvevecevcececieee, Table 8.4-6
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Acrolein and ACIYIONITIE.........cuooeeeieceeeee e e Table 8.4-6
SEMIVOIELITES ...t Table 8.4-6
VOlatilES DY GCIMS........oeeee et s Table 8.4-6
Radiological QC Samples
(Also See Section 7 of the Facility-Specific Appendix C, where applicabl€) ........cccoccvevvvecviiceneee. 54
L0 1= OO SOSSRPPTTON 54
L= PSSR P YUY SR P PTPRPPTPRN 54
AT [0 1Y L0701 (0T 54, Table 8.4-2
Quality Document (See Document, Quality)
QUALTLY IMPFOVEIMENT ...ttt et se e b e et st e R s et e e st eae st en e e benestenesee e sans 87
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Attendance (See Training, Attendance Records)
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Inorganic (Sample Containers, Preservations, and Holding Times)
N ot 2T Table8.5-1
ATKBIINITY oot Table8.5-1
N 0012010 I SRS Table 8.5-1
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YT R Table8.5-1
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N 1= (= TR Table8.5-1
N1 (=T Table8.5-1
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acceptancelimits

Data quality limits specified for analytical method performance.

accuracy

Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number of measurements and the true or expected value. Systematic
errors affect accuracy. For chemical properties, accuracy is expressed either as a percent recovery
(R) or as a percent bias (R - 100).

aliquot, aliquant
A measured portion of a sample taken for analysis.

analytical spike
A sample created by spiking target analytes into a prepared portion of a sample just prior to

analysis. (Also see matrix spike.)

anomaly

See nonconformance.

ar eas needing improvement

Represent isolated instances of noncompliance or issues that are judged to have a less immediate
impact on data quality. Laboratory management must correct the situation or otherwise ensure
that the condition does not recur. This term replaces the previous term used “Observations.”

arithmetic mean
The arithmetic mean (X ) is the average of a set of values. It is equal to the sum of the observed
values divided by the number of observations. Also called "average".
where: X = the mean
X = the i" data value
N =number of data values Z X
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assessment

The evaluation process used to measure the performance or effectiveness of a system and its
elements. Assessment is used as an all-inclusive term to denote any of the following: performance,
systems, data and compliance audits, management systems reviews, peer reviews, inspections, or
spot assessments.

associate
Employee.

audit

A planned and documented investigative evaluation of an item or process to determine its adequacy
and effectiveness as well as compliance with established procedures, instructions, drawings, quality
management plans, and other applicable documents.

benchmarking
A step-by-step method of improving performance by identifying and studying best practices and

comparing them to industry practices.

bias
A systematic (consistent) error in test results. Bias is expressed as the difference between the
population mean and the true or reference value, or as estimated from sample statistics, the

difference between the sample average and the reference value.

blind performance evaluation sample
A sample either submitted to the laboratory or prepared in the laboratory whereby the
concentrations of parameters of concern are known by the preparer and not by the laboratory.

calibration

Establishment of a relationship between various calibration standards and the measurements of
them obtained by a measurement system, or portions thereof. The levels of the calibration standard
should bracket the range of levels at which actual measurements are to be made. Calibration is also

the act of making a scheduled comparison of instrument performance against national standards for

UNCONTROLLED COPY



Quanterra QAMP

Glossary

Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2, 1998
Page 5 of 24

Glossary (continued)

instruments which measure physical parameters such as mass, time, and temperature. This type of
calibration is independent of use in specific analyses and projects.

calibration curve
The graphical relationship between the known values for a series of calibration standards and
instrument responses.

calibration factor (CF)
The ratio of the instrument response of an analyte to the amount injected. CFs are used in external
standard calibrations.

Total Area of Peak
Mass Injected

CF =

calibration standard

A standard used to quantitate the relationship between the output of a sensor and a property to be
measured. Calibration standards should be traceable to standard reference materials (provided by
NIST, or other recognized standards agencies) or a primary standard.

Certificate of Analysis

The standard Quanterral] format for reporting analytical results.

certified reference material
A reference material accompanied by a certificate issued by an organization certifying the contents
and concentration(s) of the material. (See also standard reference material.)

chain-of-custody (COC)

A system of documentation demonstrating the physical custody and traceability of samples.
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check standard analyses
A standard (often a midpoint standard) analyzed at a frequency specified in the method or in a SOP
to verify the continuing calibration of the standard curve.

client
Any individual or organization for whom items or services are furnished or work is performed in

response to defined requirements and expectations.

client sample
The material or collection media submitted to the laboratory for analysis. Field QC samples are
considered client samples but laboratory QC samples are not counted as client samples when

counting samples for QC batches.

coefficient of variation (relative standard deviation)
A measure of precision (relative dispersion). It is equal to the standard deviation (S) divided by the
mean ( X ) and multiplied by 100 to give a percentage value.

CV (RSD) = %@x 100

collocated samples
Independent samples collected in such a manner that they are equally representative of the
variable(s) of interest at a given point in space and time. The results will indicate sampling as well

as analytical variability.

compar ability
Comparability is a measure of the confidence with which one data set can be compared to another.

To ensure comparability, all laboratory analysts are required to use uniform procedures (i.e., SOPs)
and a uniform set of units and calculations for analyzing and reporting environmental data.
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completeness
Completeness is a measure of the percentage of measurements that are judged to be valid
measurements. At a minimum, the objective for completeness of data is 90% for each constituent

analyzed. Itis usually expressed as a percentage:

% Completeness = v x 100
n

where: V = number of measurements judged valid

N = total number of measurements

composite

A sample composed of two or more increments.

control chart
A graphical representation of analytical accuracy. Displays the arithmetic mean of a data set, the
upper and lower warning limits and the upper and lower control limits.

control table
A tabular presentation of test results with respect to time or sequence of measurement, together
with limits within which the results are expected to lie when the analytical process is in a state of

control.

controlled document
A document for which the distribution is known. Updates of the document are sent to the original

recipients, unless the copy distributed is an uncontrolled copy.
corrective action

A measure taken to rectify conditions adverse to quality and, where necessary, to preclude their

recurrence.
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correlation coefficient

The correlation coefficient (r) is a determination of how closely data "fits" a straight line. It is a
number between -1 and 1 that indicates the degree of linear relationship between two sets of
numbers. A correlation coefficient of +1 (usually calculated to three decimal places or 1.000)
means the data falls exactly on a straight line with positive slope. A correlation coefficient of -1 (or

-1.000) means the data falls exactly on a straight line with negative slope.

customer

See client.

data quality objective (DQO)

Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure the
generation of the type, quantity, and quality of environmental data that will be appropriate for the
intended application (EPA 1994). Typically, DQOs are identified during project scope and
development of sampling and analysis plans. In this QA manual, however, we refer to only the
analytical DQOs because laboratories generally do not have any authority over sample collection,
shipment, or other field-related activities that may affect the data quality of the environmental
sample before the sample is received in the laboratory. EPA has established six primary analytical
DQOs for environmental studies: precision, accuracy, representativeness, completeness,
comparability, and detectability.

The components of analytical variability (uncertainty) can be estimated when QA and QC samples
of the right types and quantities are incorporated into measurement procedures at the analytical
laboratory. Quanterra incorporates numerous QA and QC samples to obtain data for comparison
with the analytical DQOs and to ensure that the measurement system is functioning properly. The
QA and QC samples and their applications, described in Section 8.4 and are selected on the basis of
method- or client-specific requirements. Field blanks, field duplicates, and performance evaluation
(PE) samples are received from the client as unknown samples. Analytical laboratory QC samples
for inorganic, organic, and radionuclide analyses may include calibration or instrument blanks,
method blanks, background, duplicates, replicates, laboratory control samples (LCSs), calibration

standards, matrix spikes (MSs), matrix spike duplicates (MSDs), surrogate spikes, and yield tracers.
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data validation

See validation - data.

data verification

See verification - data.

deficiency

See nonconformance or finding.

degrees of freedom
The number of independent deviations used in calculating an estimate of the standard deviation.

double blind performance evaluation sample
A sample that contains select parameters at defined levels. The levels are unknown to the

laboratory. The laboratory is also unaware that the sample is a performance evaluation sample.

duplicate sample analyses

Different aliquots of the same sample are analyzed to evaluate the precision of an analysis.

error

The difference between an observed or measured value and its true value.

field blank
A blank that is prepared and handled in the field and analyzed in the same manner as its

corresponding client samples.
field matrix spike

A sample created by spiking target analytes into a sample in the field at the point of sample

acquisition.
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finding

Noncompliant practices or policies which have significant adverse impact on data quality,
technical defensibility, or regulatory acceptance of data. Findings require immediate attention by
the laboratory management and must be resolved to comply with Quanterrall’s quality

documents and laboratory-established procedures often called deficiencies by auditors.

geometric mean

The n" root of the product of all values in a set of n values or the antilogarithm of the arithmetic
mean of the logarithms of all the values of a set of n values. The geometric mean is generally used
when the logarithms of a set of values are nearly normally (Gaussian) distributed, such as is the

case of much population data.

initial calibration
Analysis of a series of analytical standards at different specified concentrations; used to define the
linearity and dynamic range of the response of an instrument to the target compounds prior to the

analysis of samples.

inspection

Examination or measurement of an item or activity to verify conformance to specific requirements.

instrument detection limit (IDL)

The smallest concentration or amount an instrument can reliably detect.

internal standard (1S)

A compound added to every standard, QC sample, client sample, or sample extract at a known
concentration prior to analysis for the purpose of quantitation. For example, internal standards are
used as the basis for quantitation of the target compounds by GC/MS.

linear regression

A statistical method for finding a straight line that best fits a set of two or more data points, thus
providing a relationship between two or more variables.
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matrix
The component or substrate which contains the analyte(s) of interest. Examples of matrices are
water, soil or sediment, and air. Matrix is not synonymous with phase (liquid or solid).

matrix effect
An interference in the measurement of analyte(s) in a sample that is caused by materials in the
sample. Matrix effects may cause elevated reporting limits or may prevent the acquisition of

acceptable results.

matrix spike (MS)

An aliquot of a matrix fortified (spiked) with known quantities of specific compounds and
subjected to an entire analytical procedure in order to indicate the appropriateness of the method for
a particular matrix. The percent recovery for the respective compound(s) is then calculated.

matrix spike duplicate (M SD)
A second aliquot of the same matrix as the matrix spike (above) that is spiked in order to determine

the precision of the method.

may

Denotes permission but not a requirement.

mean

See arithmetic mean.
measur ement
The process or operation of ascertaining the extent, degree, quantity, dimensions, or capability with

respect to a standard.

median

The middle value of a set of data when the data set is ranked in increasing or decreasing order.
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method
An assemblage of techniques.

method blank (M B)

An analytical control consisting of all reagents, which may include internal standards and surrogate
standards, that is carried through the entire analytical procedure. The method blank is used to
define the level of laboratory background contamination. Examples of method blanks are a volume
of deionized or distilled laboratory water for water samples, a purified solid matrix for

soil/sediment samples, or a generated zero air.

method detection limit (MDL)

The minimum concentration of an analyte that, in a given matrix and with a specific method, can be
identified, measured, and reported with 99% confidence that the analyte concentration is greater
than zero. The MDL is operationally defined as:

MDL = st

(n-1, 0=0.99)

where:

S= the standard deviation of a number of measurements of a blind or sample matrix containing the

analyte at a concentration near the lowest standard recommended in the method and

Lot aom = the student's value for a one-sided t-statistic appropriate for the number of samples used

to determine (s), at the 99% confidence level and n-1 degrees of freedom.

modified method

A standard or reference method which has been changed to meet project or matrix requirements.

must
Denotes a requirement is mandatory and has to be met.
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notable practices

Laboratory practices that increase effectiveness and quality and represent improvements with
respect to conventional laboratory operations.

nonconfor mance
An unplanned deviation from an established protocol or plan. The deviation may be the result of
Quanterra’s” actions, then termed a deficiency. If the deviation is the result of events beyond the

control of Quanterra’, it is termed an anomaly.

operational calibration
Routinely performed as part of instrument usage, such as the development of a standard calibration

curve. Operational calibration is generally performed for instrument systems.

outlier
A result excluded from the statistical calculations due to being deemed "suspicious" when applying
the "Grubbs Test" (or equivalent).

parameter
A constant or coefficient that describes some characteristic of a population (e.g., standard deviation,

mean, regression coefficients). Also, a chemical being measured, i.e., an analyte.

per cent difference
When two independent measurements of the same characteristics are available, it is possible to use

the percent difference instead of the coefficient of variation to measure precision.

X1 - X2

X1

%D = ‘ X 100%

where: %D = percent difference
X

, = first value

X, =second value
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percent recovery
A measure of accuracy determined from the comparison of a reported spike value to its true spike

concentration.

observed conc. - sample conc.
true spike conc.

%R = x 100%

performance audit

See performance evaluation.

perfor mance evaluation (PE)
A type of audit in which a known or characterized value is compared to the result obtained through
the routine analysis of the sample in the laboratory to evaluate the proficiency of an analyst or

laboratory.

periodic calibration
A calibration that is performed at prescribed intervals for equipment such as balances,
thermometers, and balance weights. In general, they are performed on equipment that are distinct,

singular purpose units, and are relatively stable in performance.

population
A generic term denoting any finite or infinite collection of individual things, objects, or events.

practical quantitation limit (PQL)
The lowest concentration a method can reliably achieve within limits of precision and accuracy and

is derived from empirical, matrix-free method performance studies.

precision
Precision is an estimate of variability, that is, it is an estimate of agreement among individual
measurements of the same physical or chemical property, under prescribed similar conditions. The

precision of a measurement system is affected by random errors. Precision is expressed either as
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relative standard deviation (RSD) for replicate measurements greater than two or as relative percent
difference (RPD) for duplicate measurements. Table 8.6-1 illustrates the formulae used to calculate
units of precision (i.e., RSD and RPD).

preventive maintenance
An organized program within Quanterral] laboratories of actions (such as equipment cleaning,
lubricating, reconditioning, adjustment and/or testing) taken to maintain proper instrument and

equipment performance and to prevent instruments and equipment from failing during use.

primary standard

A material having a known, stable property that can be accurately measured or derived from
established physical or chemical constants. It is readily reproducible and can be accepted (within
stated limits) and used to establish the same value of another substance or item.

procedure
Detailed instructions to permit replication of a method. (See standard operating procedure.)

proficiency testing

A series of planned tests which will determine the ability of field technicians or laboratory analysts
to perform routine analyses. The results from this testing may be used for comparison against
established criteria or for relative comparisons among the data from a group of technicians or
analysts.

pr o] ect-specific reporting limit (PSRL)

See reporting limit.

protocol

Methodology specified in regulatory, authoritative, or contractual situations.

QC batch
The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix)

and are processed using the same procedures, reagents, and standards within the same time period.
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QC check sample
A reference matrix containing known concentrations of parameters of interest. If prepared in the
laboratory, it is made using stock standard solutions independent of those used for calibration. If

the results of these parameters do not meet acceptance criteria, corrective actions are taken.

qualification (per sonnel)
The characteristics of abilities gained through education, training, or experience, as measured
against established requirements, such as standards or tests, that qualify an individual to perform a

required function.

quality
The sum of features and properties/characteristics of a process, item, or service that bears on its
ability to meet the stated needs of the user. Quanterral] has defined quality as meeting the needs of

our clients, both internal and external.

quality assurance (QA)

An integrated system of management activities involving planning, implementation, assessment,
reporting, and quality improvement to ensure that a process, item, or service is of the type and
quality needed and expected by the customer.

Quality Assurance Directive
QA directives are memos issued by the QA Director (or the QA Managers for their facility) to
clarify policies, Procedures, and the QAMP; or to give direction for an immediate action to ensure

or maintain quality.

Quality Assurance M anagement Plan (QAMP)

The Quality Assurance Management Plan for Environmental Analyses (QAMP) is a formal
document that describes quality systems in terms of organizational structure, functional
responsibilities of management, and staff, and lines of authority. The QAMP documents the QM S
and describes both the organizational and project-specific principles, goals, controls, and tools of
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the QMS. The QAMP provides the criteria and specifications for the generation of environmental
analytical data.

Quality Assurance Project or Program Plan (QAPP)

A formal document describing in comprehensive detail the necessary QA, QC, and other technical
activities that must be implemented to ensure the results of the work performed will satisfy the

stated performance criteria.

quality control (QC)

The overall system of technical activities that measures the attributes and performance of a process,
item, or service against defined standards to verify that it meets the stated requirements established
by the client or by Quanterral].

quality improvement

The process of improving the quality of operations. This process encourages worker
recommendations for improvement of work processes and requires timely management evaluation
and feedback or implementation.

quality management

That aspect of the overall management system of the organization that determines and implements
the quality policy. Quality management includes strategic planning, allocation of resources, and
other systematic activities (e.g., planning, implementation, and assessment) pertaining to the quality

management system.

guality management system (QM S)

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

random error

Variations of repeated measurements that are random in nature and individually not predictable.
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range

The difference between the largest and smallest numbers in a set of numbers.

raw data
All documentation associated with the original recording of analytical results pertinent to a specific
sample or set of samples. This may include laboratory worksheets, calculation forms, instrument-

generated output, analyst notes, etc., from sample receipt through final reporting.

reagent water
Water in which an interferant is not observed at or above the minimum quantitation limit of the
parameters of interest. The reagent water's purity and acceptability is verified by analysis with each

set of samples.

recovery

See percent recovery.

refer ence method

A method of known and demonstrated accuracy.

regression coefficients
The quantities describing the slope and intercept of a regression line.

relativeerror
An error expressed as a percentage of the true value or accepted reference value.

relative per cent different (RPD)
Statistic for evaluating the precision of a replicate set. For replicate results:
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0 0
Ow o, O
rRPD = X1 Xd 5100

Exl‘; Xz@%

where:  X; =first observed concentration
X> = second observed concentration

relativeresponse factor (RRF)

A measure of the relative mass spectral response of a compound compared to its internal standard.
RRFs are determined by analysis of standards and are used in the calculation of concentrations of
analytes in samples. Because a RRF is the comparison of two responses, it is a unitless number.
RRFs are determined by the following equation:

RRF = Ay Cis

AIS Cx

where: A = area of the characteristic ion measured
C = concentration
IS = internal standard
X = analyte of interest

relative standard deviation (RSD)
See coefficient of variation.

reporting limit (RL)

One of two types of reporting limit conventions within Quanterrall. The Reporting Limit (RL) is a
uniform, Quanterral] -wide reporting limit based on an evaluation of the PQLs at Quanterral]
laboratories and the expected method performance in routine water and soil matrices. Project
Specific Reporting Limits (PSRLs) are reporting limits that are defined by project requirements.
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representative sample

A sample taken to represent a lot or population as accurately and precisely as possible.

representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic of
a population, a variation in a physical or chemical property at a sampling point, or an environmental
condition. Data representativeness is primarily a function of sampling strategy; therefore, the
sampling scheme must be designed to maximize representativeness. Representativeness also
relates to ensuring that, through sample homogeneity, the sample analysis result (concentration) is
representative of the constituent concentration in the sample matrix. At each Quanterra laboratory,
every effort must be made to analyze an aliquot that is representative of the original sample, and to

ensure the homogeneity of the sample before subsampling.

reproducibility
The precision, usually expressed as a standard deviation, measuring the variability among results of

measurements of the same sample at different laboratories.

response factor (RF)

A factor derived from the calibration of a compound that is used in the quantitation calculation of
sample analytes. A response factor may be derived from an external standard calibration (then
called a Calibration Factor) or from an internal standard calibration (then called a Relative

Response Factor).

secondary standard

A material having a property that is calibrated against a primary standard.
self assessment

Assessments of work conducted by individuals, groups, or organizations directly responsible for

overseeing or performing the work.

shall
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Denotes a requirement that is mandatory and has to be met.

should

Denotes a guideline or recommendation.

standard addition

The procedure of adding known increments of the analyte of interest to a sample to cause increases
in detection response to subsequently establish, by extrapolation of the plotted responses, the level
of the analyte of interest present in the original sample.

standard deviation
A measure of the dispersion about the mean of the elements in a population. The square root of the
variance of a set of values:

where: S = standard deviation
2 = sum of
X = observed values
N = number of observations

standar dization
The establishment of the value of a potential standard with respect to an established or known
standard.

standard method
A method of known and demonstrated precision issued by an organization generally recognized as

competent to do so.

standard operating procedur e (SOP)
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A written document that details an operation, analysis, or action, with prescribed techniques and
steps, that is officially approved as the method for performing certain routine or repetitive tasks.

standard reference material (SRM)

A material produced in quantity, of which certain properties have been certified by the National
Institute of Standards and Technology (NIST), formerly NBS, or other agencies to the extent
possible to satisfy its intended use.

standard verification
Standard is checked by Quanterrall or the vendor versus a known specification. See Section
8.5.4.3.

statistic
A constant or coefficient that describes some characteristic of a sample. Statistics are used to

estimate parameters of populations.

stock solution
A concentrated solution of analyte(s) or reagent(s) prepared and verified by prescribed
procedure(s), and used for preparing working standards or standard solutions.

subsample
A portion taken from a sample. A laboratory sample may be a subsample of a gross sample;

similarly, a test portion may be a subsample of a laboratory sample.

supplier

See vendor.
surrogate (surrogate standard)

Compounds, when required by a method, that are used added to every blank, sample, LCS, matrix

spike, matrix spike duplicate, and standard. They are used to evaluate analytical efficiency by
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measuring recovery.  Surrogates include brominated, fluorinated, or isotopically-labeled
compounds that are not expected to be detected in environmental media.

systematic error

The condition of a consistent deviation of the results of a measurement process from the reference
or known level.

systems audit or evaluation

A systematic on-site qualitative review of facilities, procedures, equipment, training, record
keeping, data verification, and reporting aspects of a quality assurance system to arrive at a measure
of the capability of the system. Within Quanterra”, system audits or evaluations are performed on a

periodic basis under the direction of the Quanterra” Corporate Director of Quality Assurance.

technique
Physical or chemical principle for characterizing materials of chemical systems.

traceability of data
The entire documented chain of acquired data from the original acquisition effort through to the
final tabulation, synthesis, reduction, and storage activities. The documentation will allow

complete reconstruction of the data.

traceability of samples

During all environmental monitoring field efforts, acquired samples will be assigned specific and
unique identification numbers. These sample numbers shall be accompanied by documentation
(chain-of-custody form) which clearly identifies all parameters associated with sample acquisition.
All additional sample numbering systems applied to the sample must be clearly cross-referenced to
the field sample number to provide for traceability of samples from acquisition to reporting of
sample results.

traceability of standards
The ability of an analytical standard material used for calibration purposes to be traced to its source.

The standards used by Quanterra” must be traceable via written documentation to sources which
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produce or sell verified or certified standards, i.e., National Institute for Standards and Technology,
or vendors preparing standards from those sources which they have certified.

validation - computer software

The process of establishing documented evidence which provides a high degree of assurance that a
specific process will consistently produce a product meeting predetermined specifications and
quality attributes. This process demonstrates and documents that the software performs correctly
and meets all specified requirements.

validation - data
The process of a second party performing a systematic review of the raw and final data produced by

a laboratory using predetermined criteria to ascertain the validity of the data with respect to the
criteria (e.g., HAZWRAP data validation).

vendor

Any individual or organization furnishing items or services or performing work according to a
procurement document. This is an all-inclusive term used in place of any of the following:
supplier, seller, contractor, subcontractor, or consultant.

verification - computer software
The process of checking the accuracy of manually entered or automatically (electronically)
calculated information.

verification - data

The process of reviewing data to ensure that data reduction has been correctly performed and that
analytical results to be reported correspond to the data acquired and processed.
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