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The degree of agreement between a measured value and the true or
expected value. The equation for accuracy is:

Amount Found(100)
Amount Added

Accuracy(%Recovery) =

A measured portion of a sample taken for analysis.
The specific entity an analysis seeks to determine.

Ambient signal response recorded by measuring instruments, that is
independent of radioactivity contributed by the radionuclides being
measured in the sample.

A grouping of no more than twenty samples of similar matrix which are
prepared and analyzed together with the same method and the same lots of
reagents within the same time frame. A sample may be analyzed in a
different analytical batch than the one with which it was prepared.

The deviation of an expected value from a corresponding known or
expected value.

A blank is an artificial sample designed to detect and/or monitor the
contribution of analyte and non-analyte contamination, instrumental
background and sample processing to the measurement system.

A sample submitted for analysis whose composition is known to the
submitter but unknown to the analyst.

The process of establishing the relationship between instrument response
and known, traceable quantities of analytes of interest.

Stable (non-radioactive) nuclides or chemical analogs of the element
added to each sample and QC sample. Comparison of the quantity of
carrier added to that recovered following processing provides the basis
for calculating chemical yield.

The fraction of target analyte carried through a radiochemical separation

or purification process. This value is used to correct radiochemical
results for acceptable losses occurring during the preparation process.
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Comparability is a qualitative parameter expressing the confidence with
which one data set can be compared to another. Comparable data are
produced through the use of standardized procedures and techniques.

Measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct
normal conditions. The equation for completeness is:

# of valid data points obtained
% Completeness = - x100
#of data pointsexpected

The process of analyzing standards periodically to verify the maintenance
of calibration of the analytical system

A graphical plot of test results with respect to time or sequence of
measurement, together with limits within which they are expected to lie
when the system is in a state of statistical control

A range within which specified measurement results must fall to signify
compliance. Control limits may be mandatory, requiring corrective action
if exceeded, or advisory, requiring that nonconforming data be investigated
and flagged.

A statistical estimate of uncertainty in a radiochemical measurement due
to the random nature of decay. Every radiochemical result is reported
with an associated counting uncertainty, usually at the 95% confidence
interval.

A periodic check of the Continuing Calibration of an instrument used for
radiochemical measurements.

The qualitative of quantitative statements that specify the quality of data
required to support decision for any process requiring chemical or
physical analysis.

The minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than

ZCro.

The weight of a sample based on percent solids. The weight after drying in
an oven at 105 °C.
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A second measurement made on the same sample extract or digestion to
assist in the evaluation of precision of analysis.

A measure of precision used to assess agreement between radiochemical
duplicates (replicates) which compares the discrepancy between two
measurements to the associated uncertainties.

A second aliquot of the same sample that is treated the same as the original
sample in order to determine the precision of the method

Special type of field blank used primarily as a check on equipment
decontamination procedures. Laboratory deionized water is passed over
sampling equipment after decontamination.

A quality control sample used to assess the contamination effects on
accuracy due to the combined activities of sampling and analysis.
Typically, it is composed of a reagent and analyte free matrix (deionized
water) provided by the laboratory.

A portion of material received by the laboratory to be analyzed, that is
contained in single or multiple containers and identified by a unique field
ID number.

The elapsed time expressed in days from the date of sample collection by
the field personnel until the date of its processing/analysis. For the
Contract Laboratory Program, holding times start at the Verified Time of
Sample Receipt (VTSR) by the laboratory. Holding time requirements are
dictated by the method or QAPP.

The degree to which a property or substance is evenly distributed
throughout a material.

The minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than
zero. The instrument detection limit is generally lower than the method
detection limit.

The process of analyzing standards, prepared at specified concentrations, to
define the quantitative response, linearity and dynamic range of the
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instrument to the analytes of interest. Initial calibration is performed
whenever the results of a continuing calibration do not conform to the re-
quirements of the method in use or at a frequency specified in the method.

Analytes added to every standard, blank, matrix spike, matrix spike
duplicate, and sample at a known concentration, prior to analysis. The
function of an internal standard is to adjust the response factor used in
quantitating target analytes. Internal standards are used as the basis for
quantitation of the target compounds, and are generally applicable to or-
ganic analyses.

A control sample of known composition spiked with a known
concentration of analytes of interest. Aqueous and solid laboratory control
samples are analyzed using the same preparation, reagents, and analytical
methods employed for field samples received.

Laboratory Information Management System (LIMS) that is used to
schedule and track work orders and report hardcopy and electronic data.

A quantity of bulk material of similar composition processed or
manufactured at the same time.

The predominant material of which the sample to be analyzed is composed.

Aliquot of sample fortified (spiked) with known quantities of specified
compounds and subjected to the entire procedure in order to indicate the
appropriateness of the method for the matrix by measuring recovery.

A second aliquot of the sample that is treated the same as the original
matrix spike sample. The relative percent difference between the matrix
spike and matrix spike duplicate is calculated and used to assess analytical
precision.

An analytical control consisting of all reagents, internal standards
andsurrogate standards, that is carried through the entire analytical
procedure. The method blank is used to define the level of laboratory
contamination and demonstrate that this level does not exceed acceptance
limits.

Acceptable levels of contamination are defined by project specific data
quality objectives.

The Method Detection Limit (MDL) is defined as the minimum
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concentration of a substance that can be measured and reported with 99%
confidence that the analyte concentration is greater than zero. It may be
determined using replicate spike samples prepared by the lab and taken
through all steps of the method. The detection limit is calculated using the
appropriate student's t-parameter times the standard deviation of a series of
spiked samples. (Ref. 40 CFR Part 136, Appx. B)

The amount of radionuclide, which if present in a sample, would be
detected with a 5% probability of non-detection while accepting a
probability of 5% of erroneously detecting that radionuclide in a blank
sample. Often used interchangeably with Minimum Detectable
Concentration.

The minimum detectable activity expressed in concentration units.

A process to evaluate the proficiency of an analyst or laboratory by
evaluation of the results obtained on known test materials.

The measurement of agreement of a set of replicate results among
themselves without any prior information as to the true result. Precision is
assessed by means of duplicate/replicate sample analysis

A stated plan that clearly defines the objectives, methods and procedures
for accomplishing a task.

A Quality Assurance Project Plan or QAPjP is a project specific document
that describes the policies, organization, objectives, functional activities,
and specific QA and QC activities designed to achieve the data quality
goals of a specific project.

A system of policies and procedures whose purpose is to ensure, confirm
and document that the product or service rendered fulfills the requirements
of Paragon and its client. Quality Assurance includes quality planning,
quality control, quality assessment (auditing), quality reporting and
corrective action.

A system of checks and corrective measures, integrated with the activities
that directly generate the product or service, that serves to monitor and

adjust the process to maintain conformance to predetermined requirements.

A traceable internal standard, usually a unique isotope of the element
being determined, added to each sample in known amount which enables
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quantitation of analytes of interest independent of external means of
calibration.

Multiple aliquots of a sample.

A measure of precision between two duplicate (replicate)
resultsexpressed as the percent difference between the results relative to
the average of the results.

A second, separate sample collected at the same time, from the same place,
for the same analysis, as the original sample in order to determine overall
precision.

The level at which method, permit, regulatory and client specific objectives
are met. The reporting limit may never be lower than the statistically
determined MDL, but may be higher based on any of the above
considerations. Reporting limits are corrected for sample amounts,
including the dry weight of solids, unless otherwise specified.

If the figure following those to be retained is less than 5, the figure is
dropped, and the retained figures are kept unchanged. As an example,
11.443 is rounded to 11.44. If the figure following those to be retained is
greater than 5, the figure is dropped, and the last retained figure is raised by
1. As an example, 11.446 is rounded to 11.45. If the figure following
those to be retained is 5, and if there are no figures other than zeros beyond
the five, the figure 5 is dropped, and the last-place figure retained is
increased by one if it is an odd number or it is kept unchanged if an even
number. As an example, 11.435 is rounded to 11.44, while 11.425 is
rounded to 11.42. If a series of multiple operations is to be performed (add,
subtract, divide, multiply), all figures are carried through the calculations.
Then the final answer is rounded to the proper number of significant

figures.

Capability of methodology or instrumentation to discriminate between
samples having differing concentrations or containing differing amounts of
an analyte.

A portion or subsample of a total sample obtained in such a manner that is
not believed to differ significantly from other portions of the same sample.

A substance or material the properties of which are believed to be known

with sufficient accuracy to permit its use to evaluate the same property in a
sample.
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An calibration standard consisting of the same solvent/reagent matrix used
to prepare the calibration standards without the analytes. It is used to
construct the calibration curve by establishing instrument background.

A procedure adopted for repetitive use when performing specific
measurement or sampling operation. It may be an industry accepted
standard method or one developed by the user.

Material characterized by the National Institute of Standards, or
equivalent recognized body, for the activity of radionuclides and issued
with a certificate that gives the results of the characterization.

In radiochemistry, the addition of a known quantity of a radiotracer to a
sample and to a split or splits of a sample. Both the sample and split(s)
are then processed through the method and the difference in response
between the samples used to correct for overall bias resulting
measurement bias and from losses during preparation. This method of
internal calibration is used in radiochemical determinations where
isotopic differentiation between target analyte and tracer is not possible.

When employed, these are compounds added to every blank, sample,
matrix spike, matrix spike duplicate, and standard prior to any processing
or preparation. These compounds are used to evaluate analytical efficiency
by measuring recovery. Surrogate compounds are not expected to be
detected in environmental media, but are similar to the analytes of interest.
Surrogates are generally utilized for organic analyses.

An on-site inspection or assessment of a laboratories' quality control
system.

The ability to trace the source and accuracy of a material (i.e. standard) to a
recognized primary reference source such as the National Institute of
Standards and Technology (NIST) or USEPA. This concept also includes
the ability to independently reconstruct and review all aspects of the
measurement system through available laboratory notebooks and
documentation and reach the same results.

An estimate of the total error associated with a single radiochemical
measurement for a single sample.

This blank is used to detect sample contamination from the container and
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preservative during transport and storage of the sample. A cleaned sample
container is filled with laboratory pure water; any preservative used in the
sample is added; and then the blank is stored, shipped, and analyzed with
its group of samples

The process by which a sample, measurement, method, or piece of data is
deemed useful for a specified purpose.

The limits (typically 2 standard deviations either side of the mean) shown

on a control chart within which most results are expected to lie (within a
95% probability) while the system remains in a state of statistical control.
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atomic absorption

Air Force Center for Environmental Excellence

Air Force installation identification

American Association for Laboratory Accreditation
applicable or relevant and appropriate requirement
American Standard Code Information Interchange
American Society for Testing and Materials

bromofluorobenzene

Becquerels

bromide

benzene, toluene, ethylbenzene, xylene

degrees Celsius

calibration check compound

Comprehensive Environmental Response, Compensation, and Liability Act
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calibration factor

Code of Federal Regulation

chloride

control limit

Contract Laboratory Program

chain of custody
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dichlorobenzene
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Defense Environmental Quality Program Policy Memorandum
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Department of Defense

data quality objective
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Handbook for the Installation Restoration Program (IRP) Remedial Investigation
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(Hall) electrolytic conductivity detector
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in accordance with
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inductively coupled plasma emission spectroscopy
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interference check standard
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Installation Restoration Program

Installation Restoration Program Information Management System
internal standard

lower control limit
laboratory control sample
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(4-chloro-2-methylphenoxy) acetic acid
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method detection limit
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performance evaluation
pentachlorodibenzo-p-dioxin
pentachlorodibenzofuran
photoionization detector
phosphate

parts per billion

parts per million

parts per million volume
practical quantitation limit

quality assurance
quality assurance project plan
quality control



Section TOC
Rev. 4
February 1999

LIST OF ACRONYMS

recovery

recommendations for corrective action
Resource Conservation and Recovery Act
hexahydro-1,3,5-trinitro-1,3,5-triazine
response factor

remedial investigation

remedial investigation/feasibility study
relative percent difference

relative standard deviation

soil

sampling and analysis plan

Superfund Amendments and Reauthorization Act
sulfate

standard operating procedure

statement of work

system performance check compound
semivolatile organic compound

2,4,5-trichlorophenoxy acetic acid
California brass

trichloroethane
tetrachlorodibenzo-p-dioxin
tetrachlorodibenzofuran

trichloroethene

toxicity characteristic leaching procedure
tetrachlorometaxylene

tentatively identified compound
trinitrobenzene

trinitrotoluene

2,4,5-trichlorophenoxy acetic acid (silvex)
total petroleum hydrocarbon

upper control limit

volatile organic compound
volume to volume

water

Xxiii



Section TOC

Rev. 1
February 1999
SYMBOLS
Symbol Definition
ug/kg microgram per kilogram
ug/L microgram per liter
ug/mL microgram per milliliter
mg/kg milligram per kilogram
mg/L milligram per liter
ulL microliter
ug/m’ microgram per cubic meter
um micrometer
nm nanometer

Xxiv



Section 1.0
Rev. 4
February 1999

1. INTRODUCTION

1.1 STATEMENT OF POLICY

Paragon Analytics, Inc. (Paragon) is a full service, client-oriented environmental and
radiochemistry testing laboratory. Paragon offers a wide range of analyses for radioactive,
hazardous, and mixed waste samples. The management team’s integrated approach to
quality assurance, client service, and operations enables Paragon to provide compliant data
that meet all technical and service requirements as prescribed by our clients. We perform
analyses according to various federal and state QA/QC programs and analyze samples in
strict accordance with promulgated methodologies, including: US EPA SW-846, US EPA
CLP, Methods for Chemical Analysis of Water and Wastes (MCAWW), 40CFR, and
DOE/HASL-300. Paragon specializes in serving the Department of Defense (DOD), the
Department of Energy (DOE), and engineering/consulting companies. We routinely
provide validatable data packages, custom reports, and custom electronic deliverables. Our
strong commitment to producing high quality, compliant data and reporting data on time

make Paragon a reliable team member.

1.2 CODE OF ETHICS

Paragon Analytics, Inc. is responsible for creating a work environment that enables all

employees to perform their duties in an ethical manner. Paragon requires all employees

to conduct themselves with integrity and honesty at all times. It is Paragon’s expectation

that all employees will exhibit professionalism and respect for clients and each other in

all interactions and tasks. It is Paragon’s expectation that each employee abide by the

following responsibilities.

e Each Paragon employee is responsible for the propriety and consequences of his or
her actions.

e FEach Paragon employee is required to conduct themselves in a professional manner
toward all clients, regulators, vendors, and other employees. Professional conduct

relates to honesty, integrity, and tolerance for cultural diversity.
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o Each Paragon employee will perform all assigned duties in accordance with Paragon’s
established policies and procedures that have been developed in substantial
conformity with contractual and regulatory requirements. Every employee must
disclose any instance of noncompliance. Further, Paragon may be obligated to report
certain noncompliance issues to the client.

e It is the responsibility of each Paragon employee to report any suspicion of unethical

conduct to a Manager.

Strict adherence to Paragon’s Code of Ethics is essential to the reputation and continued
health of the business. All Paragon employees are required to acknowledge their
responsibility in acting in an ethical manner by attesting (in writing) to their intent to

adhere to the requirements described above.

1.3 PURPOSE AND SCOPE

This document will describes Paragon’s minimum QC procedures for sample analysis, as
well as the administration of the laboratory QA program and the general QA program
requirements. In the absence of client or project specific requirements, the processes and
procedures described in this document will be followed by the laboratory for all programs
in which the laboratory participates. Where client or project specific requirements exist,

they will modify/supersede the requirements discussed in this LQAP.

Paragon operates a mobile laboratory that can perform on-site analytical services that may
be required by a client. Because of the specific and limited nature of requirements that
apply to the mobile laboratory during its operation, this LQAP will not discuss the
activities that will be performed while engaged in project support. Before the mobile
laboratory is placed in service at any project site, a site-specific Quality Assurance Project
Plan will be developed by Paragon. This document will pertain only to the mobile

laboratory’s operations during its field support activities for the duration of a project.
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1.4 QUALITY ASSURANCE DOCUMENTS

To efficiently manage and document its quality assurance program, Paragon generates
several documents that support this effort. This Laboratory Quality Assurance Plan
(LQAP), Standard Operating Procedures (SOPs) and Quality Assurance Project Plans
(QAPjPs) are the key documents to support the overall quality assurance program. The
sections below will describe in more detail the scope and intended use of these

documents.

1.5 QUALITY ASSURANCE DOCUMENT HIERARCHY

There exists a hierarchy of documents in the quality assurance program implemented by
Paragon that allows for comprehensive and flexible coverage of all project QA
requirements. The basic document is the LQAP, which lists the practices followed by

Paragon in the absence of any other project specific requirements.

Superseding this document are the individual SOPs detailing specific practices in the
laboratory. Because the SOPs can be updated more frequently than the LQAP and they
are more detailed in their discussion of common laboratory practices, where the they
differ from concepts discussed in the LQAP, the requirements of the SOPs will supersede
the requirements of the LQAP.

The last (and highest) documents in this hierarchy are the QAPjP or “Program
Specifications” used by Paragon for specific projects. The QAP;)P is written either by the
client or Paragon, and describes in detail the specific practices that must be used by
Paragon for a given project. Program Specifications are generated by Paragon Project
Managers and summarize project-specific requirements that are different from Paragon’s
normal procedures. Because of the short-term nature of these documents and their finite
scope, Program Specifications are often extremely detailed in their requirements. Asa
result, when these documents differ in their requirements and those that are present in the

SOPs and LQAP, Program Specifications will supersede the other two documents.
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1.5.1 QUALITY ASSURANCE PLAN

The LQAP is intended to be the basic document that describes the minimum requirements
for all processes in the laboratory and presents an overview of how the laboratory
functions in its technical operations. The LQAP is the main guidance document for
laboratory operations when there exists no other project or program-specific requirements
to which the laboratory must conform. When appropriate, this LQAP will be filed with a
client and/or regulatory agency and after approval, may be referenced in lieu of repetitive

submissions of plans in which only a portion of the information is changed.

This document will be reviewed and updated at a minimum frequency of once every two
years, or more frequently if there are significant changes in procedures or capabilities in
the laboratory. Updates to this document must be reviewed and approved by the
Laboratory Manager and the Quality Assurance Manager before they are released for

implementation by Paragon.

1.5.2 STANDARD OPERATING PROCEDURES

Standard Operating Procedures (SOPs) are documents that describe in detail how
laboratory procedures will be performed by the staff. SOPs will be reviewed and updated
at a minimum frequency of once every two years, or more frequently if there are
significant changes in procedures (e.g., SW-846 update). A summary of available SOPs
may be found in Appendix E. The SOPs may be used to describe general procedures that
apply to all areas of the laboratory (i.e., Chain-of-Custody requirements, documentation
procedures, health and safety procedures), or may apply only to specific processes and
analytical procedures (i.e., analysis of pesticides by gas chromatography, digestion of soil
samples for metals analysis, calibration of analytical balances). In all cases, SOPs
provide detailed instructions to laboratory personnel that describe how to perform specific

procedures within the laboratory.

Because of the technically detailed nature of the SOPs, laboratory staff performing these

processes are the primary authors of these documents. When new SOPs are created or
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existing SOPs are revised, the laboratory staff will initiate the creation/changes to the
procedures. After the changes have been completed, the document will be reviewed and
signed-off by the following personnel: a group leader or other staff member
knowledgeable in the technical processes described by the SOP, the laboratory QA
Manager, and the Laboratory Manager. Only after approval of the document by these

staff members is the document is released for implementation in the laboratory.

1.5.3 PROJECT QUALITY ASSURANCE MANUALS

Project Quality Assurance Manuals (also called Quality Assurance Project Plans -
QAPjPs) are similar to the LQAP except that they are limited in scope to cover only those
processes and procedures that pertain to a specific project. These documents are written
by the client or Paragon’s Quality Assurance Department and are written to meet specific
project requirements. After completion, these documents will be signed by the QA
Manager and the Laboratory Manager, and delivered to the client or agency who required
the QAP;jP. After their approval, the document will be released for implementation in the
laboratory.

For the duration of a project for which the QAP;jP applies, the requirements in this
document will take precedence over the LQAP (when there are deviations from the
LQAP) for that project’s samples, and for processes applied to those samples. With the
completion of the project, the LQAP will be removed from service in the laboratory. If
the duration of the project is long enough, the QAPjP may require periodic updating (as
specified by the client), and revisions to this document will follow the same authorization

procedure as was performed for its initial issuance.

1.5.4 DOCUMENT CONTROL, DISTRIBUTION AND REVISION

This LQAP will be revised periodically by the Quality Assurance Department as changes
in procedures become necessary. Changes will be documented by the date and revision
number of each section. When a section is revised, the revision date will replace the
original date in the heading in the affected sections and the table of contents will be

updated. Records of the distribution of the LQAP will be maintained by the QA
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Department to ensure that all copies in the laboratory will be properly updated. If clients
request copies of this document for review and approval, they will be generally issued as

uncontrolled documents.

Project-specific QAPjPs will be distributed to laboratory operations managers when final
approval from the client has been received. Only those managers whose groups will be
involved in the analysis of project samples will receive copies of the QAP;P.
Additionally, the laboratory’s Project Manager for that project will receive a copy of this
plan. The QA Manager will retain the original document, and will make additional

copies available to the laboratory staff as necessary.

Standard Operating Procedures are controlled documents, and the QA department will
maintain records of their distribution to the laboratory. The originals will be kept in the
QA Department’s offices, and two full copies of all laboratory SOPs will be placed in
designated locations in the laboratory. The laboratory copies will be printed on specially
marked paper that indicates the controlled nature of these documents. Laboratory staff
are allowed to make additional copies of the SOPs for ready reference in the laboratory,

but will be required to destroy these extra copies when new revisions are made available.

The laboratory staff also has access to write-protected electronic copies of the SOPs.
These electronic documents are marked with special headers to indicate (when printed)
that these copies are for internal use only. As new SOP revisions are released, the QA

Department will update the electronic files of all SOPs.
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2. LABORATORY ORGANIZATION AND RESPONSIBILITIES

This section gives an overview of the Paragon Analytics, Inc. quality assurance organization
and states key personnel, their responsibilities, and the lines of communication between
these persons. In the event of a temporary absence, key personnel shall notify all
employees of their absence and reassign their duties to another employee (e.g., a Project
Manager may assign another Project Manager to cover his/her duties; an Operations
Manager may assign a senior analyst to cover his/her duties; the Laboratory Manager may

assign the Operations Manager to cover his duties).

An organizational/chain of command chart is attached as Appendix A. Personnel

resumes are available upon request.

2.1 KEY PERSONNEL

2.1.1 LABORATORY MANAGER

This person is in charge of all laboratory operations, including business functions such as
marketing and financial issues, and technical/administrative functions such as sample
control, inorganic analysis, organic analysis, data management, and QA/QC. The
Laboratory Manager directs the activity of the personnel in each operational section
through the supervisors, who ensure that QC procedures are being performed and any out

of control situations or discrepancies are remedied properly and promptly.

2.1.2 PROJECT MANAGER

The Project Manager serves as the primary point of contact between clients and Paragon.

This person reports directly to the Laboratory Manager. Specific duties for this function

are as follows:

1. Manage and coordinate the laboratory’s participation from contract award, project
initiation, sample preparation, sample analysis, report generation and shipment of

required deliverables to a client.
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2. Review all final reports for completeness, compliance with project requirements,
clerical accuracy and reasonableness.

3. Ensure that all pertinent project information is disseminated to the appropriate
laboratory personnel so that Data Quality Objectives are achieved.

4. Monitor holding times (if appropriate) and deliverable deadlines for all project
sample analyses.

5. Review any QC deficiencies reported by the Section Managers, and coordinate
any data changes resulting from review the QA Manager.

6. Oversee the set-up of the project by opening work order numbers, organizing the

preparation of sample kits, and collecting all pertinent information to complete the

project successfully.

7. Prepare and authorize for transmission of invoices to client for payment of project
effort.
8. Maintains continuous contact with clients, and transmits any anomalous situations

to them for resolution.

2.1.3 QUALITY ASSURANCE MANAGER

The Laboratory Quality Assurance Manager (LQAM) reports to the Laboratory Manager,
and has responsibility for monitoring the quality of the laboratory's work, taking
appropriate actions to ensure that quality standards are being met, to ensure that proper
notification and data qualifiers are being used, and for stopping the release of data which
are of suspect quality. The LQAM has a high degree of independence and authority in the
laboratory's organization. The LQAM may be assisted in carrying out their
responsibilities by a Laboratory Quality Assurance Specialist (LQAS). The LQAS may
carry out any of the responsibilities of the LQAM. The LQAS reports to the Laboratory
Manager and reviews the work of groups and individuals, and is generally independent of
production pressures. The LQAM has the authority to generate a stop work order when
systems are sufficiently out of control to compromise the integrity of the data generated

by the laboratory.
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The LQAM carries out the following activities within the laboratory's operations:

1.

A

Coordinating the laboratory’s certification program participation for all state and
federal agencies.

Coordinating any on-site QA/QC inspections.

Revising or overseeing the revision of the laboratory QA/QC plan.

Monitoring compliance with the laboratory’s QA/QC plan.

Coordinating the laboratory’s participation in all relevant Performance Evaluation
Programs (EPA WP, WS, EML, etc.).

Serving as laboratory point-of-contact for the exchange of QA/QC information,
and preparing and approving, along with the laboratory manager, release of
QA/QC information.

Scheduling the review and maintaining distribution records of controlled

documents.

2.1.4 INFORMATION SERVICES MANAGER

This individual reports to the Laboratory Manager, and sets department goals, establishes

priorities for specific projects, and evaluates performance. The IS manager will plan and

execute the duties of the position and will keep the laboratory manager informed of all

important events relating to information services activities. They are responsible for the

implementation and support of the laboratory information systems to serve the needs of

the technical, business and management functions of the laboratory. Specific duties

include:

1.

Supervise Information Services staff and management of the laboratory computer
system. This includes establishing network server structure, security, maintenance,
and backup procedures. Document operating procedures through SOPs or manuals.
Serve as a technical resource on computer related issues.

Analyze information flow in the laboratory and suggest the most effective hardware,
application software, and/or programming changes as solutions to meet long term

customer requirements. Implement those changes in data by purchase of hardware
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and applications software; or by software development, using the appropriate tools
and methodology.
Determine specific customer requirements for electronic data format, and then meet

the requirements for data submission.

2.1.5 INORGANIC DEPARTMENT MANAGER

This staff member reports to the Laboratory Manager, is responsible for all laboratory

activities relating to the analysis and reporting of inorganic parameters, and is responsible

for all data generated by the inorganics department. His specific responsibilities include:

1.

Perform and/or supervise inorganic environmental analyses according to appropriate
current laboratory protocols; including EPA-600, SW-846, and CLP SOW
procedures.

Assign daily and longer range tasks to analysts and technicians assigned to the
section; including QC requirements, deadlines, and assignment of personnel to
maximize staff utilization.

Supervise training of subordinate personnel for new tasks and newly implemented
methodologies.

Provide input to the overall laboratory coordination effort; including current
workload deadlines, and requirements for anticipated or prospective work loads.
Control/monitor inventory requirements and evaluate expenditures.

Provide data and methodology input to efforts surrounding new method development
and/or certifications.

Act as a technical resource for all inorganic staff for the development/performance of

new or existing analysis methods.

2.1.6 RADIOCHEMISTRY DEPARTMENT MANAGER

The Radiochemistry Department Manager reports to the Laboratory Manager, is

responsible for all laboratory activities relating to the analysis and reporting of

radiochemistry parameters, and is responsible for all data generated by the radiochemistry

department. His specific responsibilities are as follows:
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Understand all radiochemical analysis procedures and act as a technical resource
for the various analysis protocols performed by the laboratory. If new procedures
are required for a project, they are responsible for the purchase of equipment,
training of personnel and full implementation of all method requirements.
Supervise and train all radiochemistry analytical staff for all analytical procedures
they will perform.

Assign job tasks and schedule project effort for all radiochemical analyses,
keeping track of the following:

a. Project quality control;

b. Completion of work assignments to meet project turnaround times;

c. Assignment of workloads to balance and maximize staff utilization.
Coordinate and control the purchase of reagents, standards, glassware, equipment
and other material used in the analytical methods, and ensure that they are of
adequate quality and quantity to meet project goals.

Ensure that all equipment is adequately maintained, properly calibrated and

correctly used for all project analyses.

2.1.7 GC/HPLC DEPARTMENT MANAGER

The GC/HPLC Department Manager reports to the Laboratory Manager, is responsible

for all laboratory activities relating to the analysis and reporting of organic parameters

(generated by GC/HPLC instruments), and is responsible for all data generated for the

GC/HPLC department. His specific responsibilities are as follows:

1.

Understand GC/HPLC procedures and act as a technical resource for the various
analytical protocols, available instrumentation and methods performed by Paragon.
This includes methodologies from EPA 600 series, SW-846 and CLP SOW
procedures.

For new procedure development, responsibilities include the set-up and
implementation of the new GC/HPLC method, including developing the QA/QC

requirements that will apply to the new method.
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3. Supervise and train GC and HPLC operators in the technical procedures performed at
Paragon.

4. Assign job tasks and schedule projects for the GC and HPLC personnel, keeping track
of the following: project quality control, completion of tasks within the required
deadlines, maximizing staff utilization, and ensuring that all program/project
requirements are met by the department’s staff.

5. Meet with the Project Management staff and other Department Managers on a weekly
basis to discuss quality issues, project deadline status, utilization and future
workloads.

6. Control material inventory and usage. Anticipate the standards and materials needed
for projects in advance to avoid “Rush Charges”. Evaluate all materials as to
background problems, prior to routine usage in the laboratory.

7. Maintain a routine preventive maintenance program on all instruments used in GC

and HPLC analysis.

2.1.8 GC/MS DEPARTMENT MANAGER

The GC/MS Department Manager reports to the Laboratory Manager, is responsible for
all laboratory activities relating to the analysis and reporting of organic parameters
(generated by GC/MS instruments), and is responsible for all data generated for the
GC/MS department. His specific responsibilities are as follows:

1. Understand GC/MS procedures and act as a technical resource for the various
analytical protocols, equipment used and methods performed by Paragon. This
includes EPA 600 series, SW-846 and CLP SOW procedures.

2. Assign daily and longer range tasks to analysts and technicians assigned to the
section; including QC requirements, deadlines, and assignment of personnel to
maximize staff utilization.

3. Train GC/MS operators in the technical procedures performed at Paragon.

4. Meet with the Project Management staff and other Department Managers on a weekly
basis to discuss quality issues, project deadline status, utilization and future

workloads.
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5. Maintain a routine preventive maintenance program on all instruments used in
GC/MS analysis.

6. Coordinate and control the purchase of reagents, standards, glassware, equipment and
other material used in the analytical methods, and ensure that they are of adequate

quality and quantity to meet laboratory requirements.

2.1.9 INORGANIC ANALYST

An Inorganic Analyst reports to the Inorganics Section Manager, and their specific

responsibilities are as follows:

1. Perform routine inorganic environmental analyses using established methodologies.
Independently set-up, adjust, calibrate, and operate common laboratory
instrumentation included in areas of assigned responsibilities.

2. Perform and/or supervise appropriate sample preparations or extractions prior to
analysis. Properly prepare and utilize standard reference solutions used in routine
analyses.

3. Provide routine maintenance on assigned instrumentation or equipment. Take
responsibility for the procurement of reagents and expendable supplies pertinent to
areas of assigned responsibilities.

4. Generate laboratory-level reports from generated lab data, including preliminary QC

sample performance evaluations.

2.1.10 RADIOCHEMISTRY ANALYST

This individual receives direction from the Radiochemistry Department Manager who
sets goals, establishes priorities for workload, and evaluates performance. Each
individual confers with their supervisor for clarification and discusses developments of
on-going projects. Work is reviewed in terms of effectiveness, timeliness and compliance

with company policies.
This position is responsible for several aspects of radiochemical analysis including report

generation, sample analysis, compliance with standard methods, and meeting all QA/QC

requirements for legal data quality. Specific responsibilities are as follows:
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Perform routine radiochemical environmental analyses using established
methodologies. Independently set-up, adjust, calibrate, and operate common
laboratory instrumentation included in areas of assigned responsibilities.

Verifies that all documents are properly maintained and radiochemistry SOPs are
followed including: Filling out all logbook pages, documenting all standards that are
prepared, maintaining records for data archival, etc.

Generates complete reports according to the protocols required. Takes responsibility
for the quality and accuracy of the report generated.

Assists other members of the radiochemistry group and other members of the
laboratory as needed and as assigned by the Radiochemistry Department Manager.
Operates and repairs the radiochemistry analysis instrumentation and checks the
associated QA/QC documentation including: logbooks, calibration, instrument drift,

QC criterion, blank contamination, etc. Takes corrective action when necessary.

2.1.11 GC/HPLC ANALYST

This individual receives direction from the GC/HPLC Department Manager who sets

goals, establishes priorities and evaluates performance. They plan and execute the duties

of the position by conferring with their manager for clarification and to keep them

appraised of developments and the status of on-going work. Work is reviewed in terms

of effectiveness and timeliness and compliance with guidelines and company policies.

This position is responsible for several aspects of GC/HPLC analysis including report

generation, sample analysis, compliance with standard methods, and meeting all QA/QC

requirements for legal data quality. Specific responsibilities are as follows:

1.

Generates complete reports according to the protocols required. Takes responsibility
for the quality and accuracy of the reports generated.

Operates and repairs the GC/HPLC systems and checks the associated QA/QC
documentation including: logbooks, calibration, instrument drift, QC criterion, blank

contamination, etc. Takes corrective action when necessary.
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Verifies that all documents are properly maintained and the SOPs are followed
including: filling out all logbook pages, documenting all standards that are prepared,
maintaining records for data archival, etc.

Verifies standard solutions prior to using them for analysis Tracks the traceability of
all working standards to independently prepared, or EPA, reference standards.

Checks solvent lots for purity and performs other purity checks as the organic
extraction group provides material for verification.

Assists other members of the GC/HPLC group and other members of the laboratory as

needed and as time allows.

2.1.12 GC/MS ANALYST

This individual receives direction from the GC/MS Department Manager who sets goals,

establishes priorities and evaluates performance. Plans and executes the duties of the

position by conferring with their manager for clarification and to keep them appraised of

developments and the status of on-going work. Work is reviewed in terms of

effectiveness and timeliness and compliance with guidelines and company policies.

This position is responsible for several aspects of GC/MS analysis including report

generation, sample analysis, compliance with standard methods, and meeting all QA/QC

requirements for legally defensible data. Specific responsibilities are as follows:

1.

Generates complete reports according to the protocols required. Takes responsibility
for the quality and accuracy of the reports generated.

Performs mass spectral interpretation/evaluation of the output generated by the
GC/MS data system. Is expected to exercise sound analytical judgment in
determining the validity of the mass spectral match proposed by the MS system, and
is expected to override and correct the output of the instrument when inappropriate
output from the data system is detected.

Operates and repairs the GC/MS systems and checks the associated QA/QC
documentation including: logbooks, calibration, instrument drift, QC criterion, blank

contamination, etc. Takes corrective action when necessary.
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4. Verifies that all documents are properly maintained and the SOPs are followed
including: filling out all logbook pages, documenting all standards that are prepared,
maintaining records for data archival, etc.

5. Verifies standard solutions prior to using them for analysis Tracks the traceability of
all working standards to independently prepared, or EPA, reference standards.

6. Checks solvent lots for purity and performs other purity checks as the organic
extraction group provides material for verification.

7. Assists other members of the GC/MS group and other members of the laboratory as

needed and as time allows.

2.1.13 SAMPLE CUSTODIAN

This staff member must maintain the integrity and validity of all samples as they are
received from the field. This person reports to the Sample Control Leader, who shares
Program Management responsibilities with oversight of the Sample Custodian’s
activities. Specific duties for the Sample Custodian include:

1. Inspect all incoming samples and records to verify that they are received in good
condition and with the proper containers/preservatives (as applicable). Perform
the necessary screening procedures to verify the activity of the received field
samples.

2. Complete field chain-of-custody forms and verify that no discrepancies exist
between COC documentation and the actual samples received. Fill out and
complete Paragon’s sample receipt documentation. Any discrepancies discovered
during login process are documented by the Sample Custodian, who will notify
the appropriate Project Manager of any problems that requires client contact for
resolution.

3. Log in samples into the laboratory’s LIMS and initiate the notification of receipt
of samples to all affected analytical sections. Notifies Project Manager of the
receipt of samples and of requested analyses and required turnaround times for
analyses.

4. Prepare sample kits for shipment to the field as required by project.
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5. Maintain the inventory of sample containers to ensure adequate supplies are on
hand to meet project needs.
6. Distribute samples to sample coolers in the laboratory for storage prior to analysis.

2.2 LABORATORY FACILITIES

Appendix C contains a diagram of the Paragon laboratory facility. The following
paragraphs highlight the areas of the laboratory that are involved with sample receipt,

handling and preparation of field samples.

2.2.1 SAMPLE RECEIPT AREA

Paragon’s sample receiving area consists of a large dedicated room of more than 500 ft?.
It contains two fume hoods and radiation survey equipment to safely handle incoming
radiochemistry and mixed waste samples. There is a direct outside access door to

facilitate sample delivery, shipping, and sample kit preparation.

2.2.2 SAMPLE STORAGE AREA

The laboratory has a large walk-in cooler in the sample receiving area used for centralized
storage of general project samples. Additionally, there are several sample storage
locations in various work areas of the laboratory reserved exclusively for the storage of
samples scheduled for specific analysis groups. Segregated storage is provided for the
following areas: organic extractions, volatiles analyses, inorganic/metals analyses, fuels

analyses, and radiochemistry analyses.

2.2.3 SAMPLE PREPARATION AREAS

The laboratory has eight sample preparation/extraction/digestion areas divided into six
radiochemistry preparation areas, one organics extraction lab and one inorganic
preparation/digestion lab in a total of approximately 4500 ft? of floor space. Laboratory
preparation procedures are segregated as much as possible to minimize the potential for
contamination, maximize processing efficiency, and maintain analytical integrity.
Rigorous washing/cleaning of glassware and apparatus ensure that cross-contamination is

kept to a minimum. Each laboratory area is on a dedicated or locally shared HVAC
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system that continuously exchanges the laboratory air with filtered and conditioned
outside air. Each sample preparation area has at least one hood that is capable of
maintaining an average face velocity of 100 feet per minute, and there are a total of 34

hoods in the eight sample preparation areas.

2.2.4 DEIONIZED WATER SYSTEM

Within the laboratory, there are three deionized (DI) water distribution systems available
for glassware cleaning, bulk reagent preparation (acid and base solutions and other
aqueous reagents), and general use. DI water is defined as municipal tap water which has
been treated by passing through a standard resin column and an activated carbon unit,
with a final “polishing” cartridge as the last unit in the processing chain. This water
contains no detectable (Paragon’s routine reporting limits) heavy metals or inorganic
compounds of analytical interest, is relatively free of organic compounds, and meets the

requirements specified for ASTM Type II water (10 uohm resistivity or greater).

Ultra-pure water, used for equipment blanks and standards preparation is defined as DI
water that has been additionally treated through a Milli-Q (or equivalent) treatment
system and contains no organic compounds of analytical interest above Paragon’s routine
reporting limits. One Milli-Q system is available at the laboratory, and it is capable of
continuously delivering water that meets the requirements specified for ASTM Type I
water (18 uohm resistivity or greater). If clients request that Paragon supply field
sampling teams with reagent blank water (excluding volatile trip blanks), ultra-pure water

will be collected and sent to the client.

Organic-free water, used for volatile trip blanks, GC, and GC/MS volatile instrument
blanks is prepared by purging ultra-pure water for 24 hours with high-purity nitrogen.

2.3 ANALYTICAL INSTRUMENTATION

Appendix B of this LQAP lists all major equipment currently available at this laboratory.
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3. QUALITY ASSURANCE OBJECTIVES

The purpose of this Laboratory Quality Assurance Plan (LQAP) is to define procedures
for the documentation, evaluation, validation, and reporting of data. The objective is to
provide a uniform basis for sampling, sample handling, instrument maintenance and
calibration, methods control, performance evaluation, and analytical data generation and
reporting. Specific, detailed procedures to be used for sampling, chain of custody,
calibration of instruments, laboratory analysis, reporting, internal quality control, audits,
preventive maintenance, and corrective actions are described in various sections of this

plan.

As stated, Paragon’s objective is to provide data of known quality. To accomplish this
task, Paragon will:

e Maintain an effective, on-going QA/QC program that measures and verifies
laboratory performance.

e Provide a Quality Assurance Department independent of the pressures of
production schedules that has the responsibility and authority to audit and
develop corrective action procedures.

e Provide sufficient flexibility to allow controlled changes in routine
methodology in order to achieve client-specific data requirements as
prescribed in project-specific quality plans.

¢ Recognize as soon as possible and correct any factors that adversely affect
data quality.

e Monitor operational performance of the laboratory on a routine basis and
provide corrective action as needed. Maintain complete records of sample
submittal, raw data, laboratory performance, and completed analyses to

support reported data.
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3.1 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements developed by
data users that specify the quality of data from field and laboratory data collection
activities in order to support specific decisions or regulatory actions. The DQOs describe
what data are needed, why the data are needed, and how the data will be used to address
the problem being investigated. DQOs also establish numeric limits for the data to allow
the data user or reviewer determine whether the data are of sufficient quality for their

intended application.

A means to measure the attainment of stated DQOs is through the use of five
characteristics: precision, accuracy, representativeness, completeness, and comparability
(PARCCs parameters). The sections that follow discuss the definition and application of
these parameters. The QA protocols used for the majority of analyses performed are
taken from the following sources: EPA Contract Laboratory Program's Statement of
Work (Organics and Inorganics), 40 CFR 136 Methodologies, and SW 846
methodologies that contain detailed descriptions of the quality control measures routinely

employed.

32 LEVEL OF QA EFFORT

The reliability of data generated in the laboratory will be evaluated at the 99% confidence
level (mean + 3 standard deviations) for control and at the 95% confidence level (mean +
2 standard deviations) for warning. Precision of analyses will be evaluated using sample

duplicates and/or matrix spike duplicates. Accuracy will be monitored by calculating the
recovery of analytes from surrogate spikes, matrix spikes, tracers, EPA reference check

standards, and Proficiency Testing (PT) standards.

33 PRECISION

Precision is a statistical measurement of the reproducibility of repetitive measurements.

It is strictly defined as the degree of mutual agreement among independent measurements
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as the result of repeated application of the same process under similar conditions.

Analytical precision is a measurement of the variability associated with duplicate (two) or

replicate (more than two) analyses of the same sample in the laboratory and is determined

by analysis of laboratory duplicates. Total precision is a measurement of the variability

associated with the entire sampling and analysis process. It is determined by analysis of
duplicate or replicate field samples and incorporates variability introduced by both the

laboratory and field operations.

Precision data must be interpreted by taking into consideration the possible sources of
variability. Duplicate (two) samples or spiked samples are analyzed to assess field and
analytical precision and the results are assessed using the relative percent difference
(RPD) between duplicate measurements. Precision objectives are presented for each

analytical method.

Analytical precision shall be evaluated by using matrix spike/matrix spike duplicates
(MS/MSD), by LCS p:irs, or by using duplicate samples. Precision is independent of the
bias (accuracy) of the analyses and reflects only the degree to which the measurements
agree with one another, not the degree to which they agree with the "true" value of the

parameter measured.

Precision is calculated in terms of Relative Percent Deviation (RPD), which is calculated as

follows:

X, - X,
0 =
RPD(%) AN A, (100)

Where:
RPD = relative percent different

Xi, X3 = value of sample 1 and sample 2
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RPDs are compared to the laboratory-established RPD control limits for the analysis.
Sample homogeneity/non-homogeneity is an important factor that influences the precision

of duplicate samples for stable chemistry analyses.

For radiochemical analyses, precision is measured in terms of Duplicate Error Ratio (DER),

which is calculated as follows:

Where:
DER = Duplicate Error Ratio
S, D = values of (S)ample and (D)uplicate
o = One sigma error value associated with sample result

DERs are compared to the laboratory established control values for the analysis. Sample
homogeneity/non-homogeneity is an important factor that influences the precision of

duplicate samples for radiological analyses.

The analyst, department manager, and/or technical manager must investigate the cause of
values outside stated acceptance limits. Follow-up action may include: recalibration,

reanalysis of QC samples, sample reanalysis, or flagging and qualification of the data.

34  ACCURACY

Accuracy is a statistical measurement of agreement between the measured and known or
correct value. Accuracy is influenced by random error (variability due to imprecision) and
systematic error. It therefore reflects the total error associated with a measurement. A
measurement is accurate when the value reported does not differ from the true value or
known concentration of the spike or standard. Accuracy is typically measured by

determining the percent recovery of known target analytes that are spiked into a field
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sample (a surrogate or matrix spike) or reagent water (laboratory control sample). Surrogate
compound recovery is reported and is used to assess method performance for each sample
analyzed for volatile and semivolatile organic compounds. For organic and inorganic
parameters, the stated accuracy objectives apply to spiking levels at approximately five
times the method detection limits (MDLs) or at the midpoint of the calibration curve. For
radiochemical analyses, the spiking levels for the control spikes may vary from five to fifty

times the method reporting limits.

Results for blanks, matrix spikes, LCSs, and surrogates will be the primary indicators of
accuracy. These results will be used to control accuracy by requiring that they meet specific
criteria. As spiked samples are analyzed, spike recoveries will be calculated and compared

to pre-established acceptance limits.

The calculation formula for percent recovery is:

(C; - C)(100)
C;

R(%) =

Where:
R% = Spike amount recovered
C, = Concentration of analyte in spiked sample
C, = Concentration of analyte in unspiked sample

C; = Concentration of spike added

Acceptance limits will be based upon previously established laboratory performance for
similar samples. In this approach, the control limits reflect the minimum and maximum
recoveries expected for individual measurements for an in-control system. Recoveries
outside the established limits indicate some assignable cause, other than normal
measurement error, and possible need for corrective action. This includes recalibration of

the instrument, reanalysis of the QC sample, reanalysis of the samples in the batch,
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repreparation of samples in the batch, or flagging and qualifying the data as suspect if the
problems cannot be resolved. For contaminated samples, recovery of matrix spikes may
depend on sample homogeneity, matrix interference, and dilution requirements for

quantitation.

Both accuracy and precision are calculated for analytical batches, and the associated sample
results must be interpreted by considering these specific measures. The QA objectives for
precision and accuracy are to achieve the QC acceptance criteria specified in the proposed
analytical procedures. For the organic and inorganic procedures, the precision and accuracy

guideline requirements are specified in the individual methods.

Field blanks and duplicates are collected and analyzed to assess field sampling activities.

The results check procedural contamination and/or ambient conditions at the site.

Due to the extensive number of organic parameters and potential matrices, the development
of precision and accuracy objectives and control limits for every matrix is difficult. This is
typically done with (1) matrix spike and matrix spike duplicate compounds which are added
to selected samples before extraction and analysis, and/or (2) surrogate spike compounds
which are added to every sample, before extraction and analysis. Although the surrogate
and matrix spike analyses do not provide statistically valid statements about precision and
accuracy for every compound in a sample, they do give the data reviewer enough

information to make judgments about precision and accuracy on a sample-by-sample basis.

Inorganic precision aa” accuracy data are determined by using duplicate samples or matrix
spike duplicate samples (precision), matrix spike and laboratory control samples (accuracy).

The following procedure is used:

For a duplicate sample analysis, at least one duplicate sample is analyzed per sample matrix

type (e.g. water, soil) and concentration (e.g. low, medium) per batch of samples or for each
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20 samples received, whichever is more frequent, or as specified by state/project
requirements. Samples identified as field blanks can NOT be used for duplicate samples
analyses. If two analytical methods are used to obtain the reported values for the same
element for a batch of samples (i.e., ICAP, GFAA), duplicate samples will be run by each
method. The relative percent difference (RPD) for each component is calculated for later

use during data assessment.

Radiochemical precision and accuracy data are generated from the results of duplicate
samples or matrix spike duplicate samples (precision), laboratory control sample duplicates
(precision) and laboratory control samples (accuracy). For a duplicate sample analysis, at
least one duplicate sample is analyzed per sample matrix type (e.g. water, soil) and
concentration (e.g. low medium) per batch of samples or for each 20 sar.ples received,
whichever is more frequent, or as specified by project specific requirements. Samples
identified as field blanks can NOT be used for duplicate samples analyses. Percent
accuracy is the most commonly used measure of accuracy in radiochemistry. The most

commonly used measure of precision in radiochemistry is duplicate error ratio (DER).

Generally, established QC limits are laboratory specific, having been statistically derived
from an individual laboratory’s data. QC objectives for a specific project will be included
in a project specific QAPP or for general information as a facility specific addendum to this
document. QC limits are used to judge acceptability of data generated by the laboratories.
Where acceptability criteria do not exist for a given method being utilized for the first time,
the laboratories will establish control limits derived from a minimum of four data points.
Until ver