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1. INTRODUCTION AND PURPOSE

The Environmental Restoration (ER) Program was established for the investigation and
remediation of inactive U. S. Department of Energy (DOE) sites and facilities that have been
declared surplus in terms of their previous uses. Such sites are treated according to the
National Contingency Plan (NCP) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The NCP provides procedures for the
identification, evaluation, and remediation of past hazardous waste disposal sites. The
Hazardous Materials Response section of the NCP consists of several phases: Preliminary
Assessment, Site Inspection, Remedial Investigation, Feasibility Study, Remedial Design, and
Remedial Action. During any of these phases, analysis of soil, water, and waste samples may
be performed.

The DOE Oak Ridge Field Office (DOE-OR) administers ER activities. The Martin
Marietta Energy Systems, Inc., ER Division is involved in performing pursuant field
investigations and sample analyses for Oak Ridge and for integrating the efforts of ali ER
participants, as discussed in Sect. 2.

The purpose of this document is to specify ER requirements for quality control (QC) of
analytical data. Activities throughout ali phases of the investigation may affect the quality Of
the final data product, thus are subject to control specifications. Laboratory control is
emphasized in this document, and field concerns will be addressed in a companion document.
Energy Systems, in its role of technical coordinator and at the request of DOE-OR, extends
the application of these requirements to ali participants in ER activities. Bezause every
instance and concern may not be addressed in this document, participants are encouraged to
discuss any questions with the ER Quality Assurance (QA) Office, the Analytical
Environmental Support Group (AF_.SG),or the Analytical Project Office (APO).

1.1 SCOPE

The provisions of this document apply to ali ER projects under DOE-OR jurisdiction,
including activities of contractors, subcontractors, and selected analytical laboratories
conducting remedial response actions.

Laboratories performing studies in support of ER projects are required to pass ER
review before beginning field studies or analyses of samples and to maintain active status
throughout duration of the studies. This document providesthe requirements that laboratories
must follow to pass review and maintain active status. Should more than one laboratory be
involved in the analysisof samples from a single site, each laboratory performing analysismust
undergo review and must complywith the QC requirementsspecified in this document. These
objectives and requirements conform, in general, with the following:

• "Toxic Substances Control; C,-ood Laboratory Practice Standards; Final Rule,"
U.S. Environmental Protection Agency, Federal Register, Vol. 48, November 29, 1983.



® "Nonclinical Laboratory Studies; Good Laboratory Practice Regulations," Food and
Drug Administration, Federal Register, Vol. 43, December 22, 1978.

. DOE Order 5700.6C (encompasses NQA-1), American National Standards Institute/
American Society of Quality Control (ANSI/ASQC) standards (ANSI 1991), and
International Standard Organization (ISO) for Standardization 9000, QualityManagement
and Quality Assurance Standards-Guidelines for Selection and Use (ISO 1987).

Individual projects shall also comply with the Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans, EPA-600/4-83-004, QAMS-005/80, February (EPA
1983) and Environmental Restoration Quality Program Plan, ES/ER/TM-4/R2, September
(Energy Systems 1992) and be consistent with Requirements for Quality Control of Field
Activities, ES/ER/TM-11 (Energy Systems to be issued in 1993) (see Fig. 1.1).

Each laboratory is required to submit a Laboratory Quality Assurance Plan (LQAP) prior
to conducting work for ER projects. The LQAP is emphasized because review of, and
adherence to, its contents are essential for obtaining and maintaining ER active status.
Certain basic requirements stressed are a laboratory quality assurance coordinator (LQAC);
the use of accepted analytical methods; careful documentation of chain of custody (COC);
a corrective action policy; submissionof monthly progress reports (MPRs); anduse of control
charts. The laboratory review process and subsequent laboratory reporting requirements
provide the mecha_is_ for verifying that a laboratory is adhering to the LQAP and the
requirements of this document.

1.2 APPROACH

The approach reflected in this document is one of outlining requirements and allowing
the laboratories, principally through their LQAP, to detail their approach to meeting these
requirements. For example, with the exception of the Laboratory Control Sample (LOS)
program (see Sect. 5.4), the discussionof QC procedures includes a requirement that warning
and control limitsbe set but allows each laboratory to describe its procedures for establishing
such limits. The specific organization and presentation of the LQAP are left largely to the
discretion of the laboratory, although certain areas must be addressed.

For this approach to work, emphasis will be placed on effective communication among
the laboratory, ER Project manager, APO, QA, and engineering functions. Ali documents
need to be concise, well organized, and free of jargon that might hinder constractive review
and evaluation.
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2. ROLES AND RESPONSIBILITIES

As indicated in Fig. 2.1, organizations involved in QC of analytical data are DOE, Energy
Systems, their contractors, and subcontractors. Each organization has multiple tasks and
groups that support the project. Fig. 2.1 includes the structure of the ER organization relative
to environmental programs. A brief description of key roles and responsibilities appears
below.

2.1 DOE OAK RIDGE FIELD OFFICE

DOE-OR is responsible for providing ER project funding, direction, and oversight of ER
contractors and interfacing with DOE Headquarters and federal and state regulators.

2.2 CONTRAC'IY)R ER PROGRAM MANAG_

Energy Systems ER Program ma::.._ement is responsible for organizing, coordinating,
directing, and controlling ali operatiom i_or_he division. Programmanagement will assist in
providing site information, history, and assigning project funding and will specify sites
requiring investigation andremediation, provide logistical assistance,review results, andmake
recommendations. Specific responsibilities include:

• Securing contract laboratorieswith direction from APO.

® Internal oversight of project OA activities.

• Interfacing between APO and other ER Program managers for technical and OA
guidance and requirements.

23 ANALYTICAL PROJECT OFFICE

The APO provides a_alytical technical support coordination, lt serves as the point of
contact between external laboratories and other ER participants. Specific responsibilities
include:

• Developing statements of work for analytical services.

• Determining appropriate analytical protocols to be applied to meet the data quality
objectives (DQO).

• Developing technical and quality standards for requested analytic.alservices.

• Determining the appropriate laboratories with which to place the work.

• Negotiating scheduling of provision of services and oversight to ensure schedule is met.

• Assessing laboratories to ensure compliance with quality and technical standards.
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• Ensuring appropriate data validation and transmittal to the program customer.

The APO provides or coordinates technical support to several entities at Energy Systems.
The primaryrecipient of this support is ER. APO may matrix other groups in turn to provide
services through APO auspices.

The APO is responsible for management of sample overflow. The meeting point between
laboratory and APO sample management responsibilities is still evolving as resourc-._ and
obligations are added. Eventually, parties will rely on arrangements rather than daily --_atacts
to direct sample flow.

The APO is responsible for the procurement of subcontracts for direct analytical support
for ER and must approve ER nondirect analytical subcontracts and associated task orders
(i.e., analytical work performed under general order contracts) and requests f,_' _aalytical
service from plant laboratories. APO approval covers analytical methods, _ and QC
requirements, deliverables, appropriateness of the designated entity to accomplish the work,
and any other requirements called out in the analytical plan.

2.4 TECtiNICAL IN'I_GRATION MANAGER

The technical integration manager coordinates issues that deal with multiple sites,
projects, or participating entities to maximize efficiency and consistency. Analytical matt_ers
are referred to the APO for coordination. The technical integration manager works closely
with the APO.

2.5 CONTRACI_R PROJECT MANAGER

The contractor (e.g., Energy Systems) ER project managers are responsible for managing
ali activities concerned with planning and executing individualprojects to meet project cost,
schedule, technical, and quality objectives.

Specific responsibilities include:

• Identifying projiect team members by requesting personnel support from the respective
program functions.

• Defining project objectives and subsequent DQOs.

• Planning and directing the collective actions of assigned team members and the ER
subcontractors to meet project objectives.

• Identifying project requirements and developing project work plans (WPs) to meet
requirements.

• Defining quality requirements for program procurement documents and other program
documentation.

• Defining work, assigningresponsibilities, andholding functional elements responsible for
specific tasks or objectives.
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* Implementing project requirements and integrating project technical and programmatic
activities with the project team and the APO, as appropriate.

. Developing a procurement strategy including project statements of work (SOWs),
defining contracts, and monitoring contract negotiations in concert with ER Program
Management, the responsible procurement contracting officer (buyer), and the APO.

* Controlling the project to ensure successful achievement of objectives.

. Conducting project reviews and preparing monthly status reports.

. Evaluating quality performance data from quality investigations, audits, and reviews
related to the project on a periodic basis. Tracking reports on conditions adverse to
quality, reviewing corrective actions, and tracking completion.

• Coordinating project activities and interfacing with the sponsor.

• Ensuring that project team comments to project documents are addressed and mutually
resolved.

2.6MANAGEMENT OF ASSOCIATED LONG-TERM PROGRAMS

Some ongoing environmental sampling programs have become part of ER operations.
These programs may have a variety of reporting systems, but overall make some connection
with ER through the ProgramIntegration and Administration Division and possiblythrough
the APO.

2.7 ER QUAL[I_ ASSURANCE MANAGER AND SPECIAIJS'_

The ER QA Manager and QA Specialists work with the ER project manager to ensure
that project plans and necessary actions are taken to provide confidence that project
objectives are met. The individuals are responsible for ensuring that items and services are
defined and executed in accordance with applicable policies and directives. The ER QA
manager and specialists are independent of ER management, reporting instead to Central
QA.

Specific responsibilities include:

• Advising the ER Program manager and project team members on QA matters.

• Ensuring that QA requirements delineated by the ER Quality Program Plan
(ES/ER/TM-4/R2), Energy Systems, and DOE are effectively implemented.

• Ensuring, through the ER Programmanager and the subcontractor, that the QA Project
Plan (QAPP) is adequately developed and effectively implemented.

• Identifying project QA requirements andassisting in the development of procedures and
other implementing instructions, as required.

* Participatingin the development, review, and approvalof quality requirements contained
in program procurement documents and other program documentation, as required.
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• Assisting in the identification of problems concerning the project or for unique project
actions/events. Taking actions, as assigned, to eliminate or minimize potential problems
(risk management).

• Reviewing and providing comments on program documentation such as SOWs, WPs,
subcontractor proposals, and other project deliverables.

• Reviewing and commenting on subcontractor WPs, QA plans, standard operating
procedures (SOPs), and other related documents and reports.

• Evaluating quality performance data from surveillances related to the project on a
periodic basis. Tracking reports on conditions adverse to quality, reviewing corrective
actions, and tracking completion.

• Conducting surveillances of subcontractor activities to determine compliance to QA
requirements and associated procedures.

• Participating in preparation of the project audit schedule in concert with the APO,
obtaining concurrence from the ER project manager, and assisting in planning,
conducting, and reporting QA reviews/audits and follow-up activities, as required.

• Conducting quality investigations and participating in the review of corrective action
plans.

• Providing QA training for project personnel.

• Assisting the ER Program manager in defining project QA documents and records and
ensuring maintenance of project QA files.

• Coordinating ali project QA activities and interfacing with sponsor and regulatory agency
counterparts.

2.8 ER TECItNICAL SUPPORT

ER Technical Support consists of individualsresponsible for providingtechnical direction
and support to the project manager in specified areas such as hydrogcology, risk assessment,
environmental engineering, and toxicology. Assistance may also be provided by Energy
Systems Analytical Chemistry Department (ACD) and AESG Sampling and Environmental
Support Department personnel with regard to analytical sampling and QC areas.

Specific responsibilities may include:

• Ensuring that technical objectives are identified and achieved.

• Maintaining detailed knowledge of technical problems.

• Developing technical specifications and defining technical requirements.

• Reviewing and commenting on project technical documentation prepared for the project
or by a subcontractor for accuracy and adequacy.

• Assisting in development of the project WP and DOOs.

• Developing technical sections of project documentation such as SOWs and WPs.

• Providing technical support to project audit teams, as requested.
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• Assisting in the identification of problems and taking actions, as assigned, to eliminate
or minimize potential problems (risk management).

• Ad_sing the ER project manager and project team members on QC matters concerning
quality of environmentally related measurement data.

• Providing QC training for assigned project personnel.

• Providing technical support to the AI'O, as requested. AESG is presently designated by
APO to review QA plans, lead audits, and send audit reports to recommended
laboratories.

2.9 SUBCONTRACTORS

Subcontractox_ are responsible for providing specified technical support to the ER
project manager. Responsibilities will vary based on the specific remedial actions process
phase being addressed and the sponsor's project needs. The subcontractors' roles in the
project will be defined in the planning process.

Specific responsibilities include:

• Identifying problems and initiating the implementation of corrective actions, if required
(risk management);

• Implementing WP specifica_tions(e.g., data validation); and

• Producing technical and project status reports.

2.10 ANALYTICAL LABORATORY

The analytical laboratory services are employed by the project directly (e.g., K-25 Site
ACD) through: (1) an Energy Systems contract with a commercial laboratory or (2) by a
subcontracted engineering firm. The laboratory must adhere to the laboratory requirements
in this document.

Specific responsibilities include:

• Preparing and submitting an LQAP.

• Participating in an approved performance evaluation program (refer to Sect. 5.1.2).

• Submitting to on-site laboratory audits.

• Correcting any deficiencies cited in the LQAP, PE sample review, and laboratory audits.

• Identifying an LQAC respons_le for overall QA. The LQAC position must fulfill the
following requirements.

- Provides reports to the laboratory director.

- Is independent of project cost or profit respons_ilities, schedules, or personnel, other
than OA assistants.
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- Has the authority to stop work if QC problems arise affecting the quality of data
produced.

• Submitting MPRs to the APO to maintain an active status in the program (see Sect. 5.1.4.1
for further information).

• Adhering to specific project QA plan requirements. The laboratory should have input into
the development of these plans.

• Contacting APO if problems arise that prevent the laboratory frem analyzing that they
have accepted.
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3. DATA QUALITY OBJECI'WES AND LEVELS
OF QUALITY CONTROL

3.1 DATA QUALITY OBJ-EC-'I'IVES

DQOs shall be developed in the project planning phase and prior to the initiation of data
collection. DQOs define the needed sensitivity, precision, accuracy, representativeness,
comparability, and completeness (SPARCC) of the data.

DQOs are statements of the uncertainty level a decision maker is willing to accept in
results derived from environmental data. As such, they are a management teel used to limit
the chance of data leading to an incorrect conclusion. The DQO process must also define the
required level of data defensibility and hence the level of documentation desired. DQOs must
strike a balance between time, money, and data quality. The DQO process (see Sect. 4) must
be initiated during project planning to produce WPs resulting in data that have a quantifiable
degree of certainty. The end use of data to be collected andthe cost to produce that datawill
determine the requited DQOs.

DQOs are specified in project documents such as the WP, the Sampling and Analysis
Plan (SAP), and the QAPP. DQOs for the data generation activity must be defined prior to
the initiation of field and laboratorywork. Field and laboratory organizations must be aware
of the DQOs to enable individuals to make informed decisions during the course of the
project.

Five general levels of _nalytical options to support data collection are identified by
CERCIA and have been adopted by ER to define DQOs. Analytical quality levels have been L
described in the U.S. Environmental Protection Agency (EPA) document Data Quality
Objectives for Remedial Response Activities, Development Process, March 1987, EPA Office
of Solid Waste and Emergency Response (OSWER) Directive 9355.0-7B (EPA 1987). These
levels :_rebased on the type of site to be investigated, the level of accuracy and precision
requirt_:3,an_:_the intended use of the data. The level of QC anddeliverables tends to increase
_ith the level of DQO, although the relationship does not always hold true. The level of QC ;i
required at the site will be decided by the ER project manager in concert with the project
team. Table 3.1 outlines analytical quality levels. These QC levels have been developed to _
represent a spectrum from qualitative to quantitative analysis which encompasses analytical
surveymethods through sophisticated methodologies. Table 3.2 outlines the basic ER QC and
deliverables requirements for each level. Additional requirements may need to be tailored
specificany to the DQOs for a given project, or the project may require more definitive DQO
descriptors. The QC levels, like the DQOs, shall be developed before initiation of project
work. Some program analyses require Level C QC but have a very low likelihood of being
used in litigation and do not need to undergo data verification or validation. The most
prominent example is the groundwater monitoring program. For such programs or projects,
the project manager has the option to specify that QC forms do not need to be supplied as
long as the laboratory is in house, the QC is actually performed, and the information is
retrievable. This option is not appropriate for risk assessment or other investigative studies
and is exercised at the discretion of the project manager.
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Table 3.1. Analytical quality levels and quzdity control levels

AQ ER QC
level Examples of data uses level Characteristics of data

i

I Site characterization A Qualitative or semiquantitative
Monitoring during implementation analysis
Field screening Indicator parameters

Immediate response in the field

II Site characterization B Semiquantitative or quantitative
Evaluation of alternatives analysis
Engineering design Compound specific
Monitoring during implementation Rapid turnaround in the field
Field screening May use an on-site laboratory

III Risk assessment C Quantitative analysis
Site characterization Compound-specific
Evaluation of alternatives Usually an off-site laboratory
Engineering design
Monitoring during implementation

IV Risk assessment D Quantitative analysis
Site characterization Compound-specific
Evaluation of alternatives Usually an off-site laboratory
Engineering design

V Risk assessment E Qualitative to quantitative analysis
Evaluation of alternatives Method specific
Engineering design Unique matrixes (e.g., pure waste,

biota, explosives) and nonapproved
methods

Note: AO level = Analyticalqualitylevel,ER ffiEnvironmentalRestoration,andQC = QualityControl.
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Laboratory method requirements for each level of QC are outlined in Sect. 5.5. QC
requirements regarding performance sample analysis, laboratory audits, LQAP approval, and
WP review do not change with the level. Levels of QC are for individual measurement
activities, and more than one level may be used at a given site. Sections 3.2 through 3.5
describe Levels A and B relative to field measurements and Levels C, D, and E relative to
laboratory measurements; however, these descriptions are not intended to be so rigidly
enforced as to preclude a particular QC level being employed at any physical location, as long
as the specific requirements for that level have been met.

Project-specific DQOs must be developed based on the proposed end uses of the
sampling and analytical data. The result of a properly executed DQO process will be a well
thought out project WP providing the rationale behind the selection of specific sampling and
analysis options and QC levels. The process should raise planning and design issues in an
order and sequence that encourage thorough and effective consideration for the following
questions.

• What are the overall project objectives?

• What decisions are required to reach project objectives?

• What data are necessary to resolve the decisions required to complete project objectives?

• What specific type and quality of data are needed to effectively resolve issues related to
project decisions?

• How will data be used to make project decisions?

The DQO process should assist project management in establishing objective project
criteria; ensuring the type, amount, and quality of data necessary to make project decisions;
prespeeifying levels of confidence in data; minimizing rework; and increasing effective
communication among project team members.

3.2 _ A AND B QUALITY CONTROL

Levels A and B are designated for screening methods. Most often, by extension, these
levels are specified for field analyses; however, they could be appropriate for laboratory
screening as weil. Typically the expense and time required to transport the sample to the
laboratory makes field screening more desirable. The level of QC required for field analysis
will be decided by the ER project manager in conjunction with the project team.

Applications of Levels A and B are based on the intended use of the data as stated in
the site-specific project WP. Data usability may be restricted by inherent instrument
limitations. It can also be restricted by how the instrumentation is used (e.g., a radiation
counter that is set for a very short counting time). There are two basic types of field
instruments: (1)qualitative and semiquantitative screening instruments (e.g., total organic
vapor meters, calorimetric indicator tubes, pH indicator paper, radiological survey meters, and
geophysical survey instruments) and (2)quantitative instruments that measure specific
analytes, but often with less sensitivity than conventional laboratory units (e.g., portable gas
chromatographs and portable x-ray fluorescence units). Qualitative and semiquantitative
equipment will generally be governed by Level A criteria. Quantitative field instruments are
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usually governed by Level B criteria; however, Level A criteria may be sufficient. The level
will be determined by the end use of the data.

Neither Level A nor Level B data alone can be used to dismiss a site. A representative
percentage of ali field sample results must be confirmed by sample analyses at Level C or D
and must be supported by risk assessment. The number of sample analyses required by a
nonfield laboratory will vary by site. The project WP must define the number or percentage
of samples to be submitted for confirmation analysis. This is mandatory; confirmation is
required regardless of whether field results are positive or negative. Applicable or relevant
and appropriate requirements (ARARs) are often below the lower detection limits of field
instruments; confirmation, therefore, is required to ensure that negative results are below the
ARARs. Levels A and B QC are more fully explained in the ER document Requirements for
Quality Control of Field Activities, ES/ERTTM-11 (Energy Systems to be issued in 1993).

3.2.1 l._vel A Quality Control

Data meeting Level A criteria are qualitative or semiquantitative in nature and are used
as indicator parameters. Data are obtained by use of approved field equipment such as that
given in the previous section. Other instruments and meth3ds may be used if approved by the
ER project manager.

Equipment capability, or the analytical QC implemented, will limit data obtained to
qualitative, or at best, semiquantitative. Quantitative data are not obtained on an analyte-
specific basis. Level A data may be used for the following: (1) delineation of contaminated
zones, (2) gross determination of analytes in samples, or (3) health and safety screening.
Level A data can provide information to the in-house laboratory regarding expected
concentration ranges. This information can assist the laboratory in determin_ag applicable
analytical ranges. Data are obtained immediately. For more information on Level A QC, see
Requirements for Quality Control of Field Activities, ES/ER/TM-11, Sect. 8.1 (Energy
Systems to be issued in 1993).

3.2.2 LevelB Quality Control

Level B is also generally employed in field screening activities. It is, however, more
quantitative than Level A. Level B QC will generally apply to on-site field laboratories
conducting semiquantitative or quantitative analyses for rapid turnaround. Level B field
instruments are more compact and rugged than traditional laboratory units but may be less
sensitive than traditional laboratory instruments. Quantitative field instruments, which are
designed for in situ measurements and do not require field laboratory support, are normally
governed by Level B protocols. Note: Field laboratories can be designed to obtain Level C
or D data. When generating Level C or D quality data, laboratories must meet ali
requirements as defined in this document, including undergoing the laboratory review process
as defined in Sect. 5.2. Similarly,data obtained from instruments with quantitative capabilities
may be employed for Level A, depending on the proposed use. In a few circumstances,
Levels C and D data may be available from in situ measurements, and this capability is of
strong interest. Appropriate QC must still accompany the sample analyses.

The QC level required must be determined before sampling and analysis begin. Ali
analyses must meet requirements defined by the applicable OC levels.
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Data from Level B are used for site characterization, evaluation of alternatives,
engineering design, and monitoring during implementation or sampling. For more information
on Level B QC, see Requirements for Quality Control of Field Activities, ES/ERfrM-11,
Sect. 8.2 (Energy Systems to be issued in 1993).

3.3 LEVEL C QUALrl_ CONTROL

Level C QC would be the minimumrequirementat a site near a populated area requiring
a riskassessment determination. Level C QC includes review of the project WP, including the
SAF and QAPP. To perform Level C QC, the laboratory shall successfully undergo review
of its LQAP, participation in an approvedPE program(refer to Sect. 5.1.2), submit to audits,
correct deficiencies found duringaudits, and provide MPRs. Level C provides low detection
limits, a wide range of calibrated analytes, matrixrecovery information, laboratory process
control information,and kno.a_ precision and accuracy.EPA-accepted methods such as those
in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW-846 (EPA 1986),
the National Pollutant Discharge Elimination System (NPDES), andthe Contract Laboratory
Program (CLP), are utilized under Level C. Nonstandardmethods, or methods developed in
support of a specific project or task, should be submitted to APO for approval prior to
implementation.

Reference to the CLP forms later in this document is provide.das an example of the type
of information required from the laboratory. Because these forms are commonly used, are
computerized, and present information essential to review data quality, they are referenced.
It is recognized that sometimes it is necessary to use non-CLP methods such as SW-846 or
NPDES to fulfill regulatory requirements, detection limits, required analytes, etc. CLP forms
are not required as long as the same information is reported by the laboratory as would be
required by the CLP methods. If forms other than CLP forms are used, the laboratory must
include a copy of those forms in the LQAP or send them to the ER project manager for
approval before initiating work.

"rbe reason for using CLP is that QC specifics are mandated; for example, the exact
surrogates that must be used are named. Other methods such as those described in EPA
SW-846 or those described in the EPA 600 series of documents only recommend use of
certain surrogates and allow changing or omitting them. If a newer version of the CI_
becomes available, it may be appropriate to continue using the older version on the same
project for purposes of data comparability;however, new projects should call for the latest
version of the CLP.

In a few circumstances, Levels C and D data may be obtainable from in situ
measurements, and this capability is of strong interest. Appropriate QC must still accompany
the sample analyses.

Advantages of Level C QC are (1) greater precision and accuracythan Levels A and B
and (2) more established and documented QC. Level C can be used for risk assessment, but
Levels A andB cannot. Level C maybe used for (1) risk assessment, (2) site characterization,
(3) evaluation of alternatives, (4) engineering design, and (5) monitoring during
implementation. The time required to obtain data is typically 20 to 30 days.
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It is suggested that most laboratory soil and water analyses be performed using Level C
QC. Level D should only be used at NPL sites, as required by regulators, or at sites where
legal action is pending. At many sites, Level C laboratory data confirming the field screening
data will be sufficient. Dependent on specific regulatory oversight, Level C is applicable at
NPL sites. However, it is recommended that a percentage of NPL site data be performed at
Level D.

3A LEVEL D QUALIFY CONTROL

Level D QC is used when comprehensive data quality documentation is required. This
level is needed for select samples at NPL sites. These sites are typically near populated areas
and are likely to undergo litigation. Unlike Level C, Level D requires delivery from the
laboratory of complete documentation, including ali raw data. The CLP (or equivalent)
protocol and full data package deliverables are required for ali analytes. Methods not included
in the CLP will be elevated to Level D by meeting CLP-type QC requirements and submitting
ali raw data.

Level D QC requirements are otherwise essentially equivalent to Level C QC.
Requirements include review _f the project WP, including the SAP and QAPP. The
laboratory shall successfully undergo review of its LQAP, participate in an approved PE
sample program (refer to Sect. 5.1.2), submit to audits, correct deficiencies found during
audits, and provide MPRs.

Also like Level C, Level D QC provides low detection limits, a wide range of calibrated
analytes, matrix recovery information, laboratory process control information, and known
precision and accuracy limits.

Advantages of Level D QC include acceptance by ali EPA state and regional offices and
other regulatory agencies. The required submission of standardized data reporting forms and
ali raw data allows for the most complete data quality assessment and defensibility.

Level D data may be used for (1) risk assessment, (2) site characterization, (3) evaluation
of alternatives, (4) engineering design, and (5) monitoring implementation. The data are
typically obtained in 30 to 40 days.

3.5 LEVEL E OUAIXI'Y CONTROL

Level E QC is used for analysisof unconventional sample matrixes such as air,biota, and
pure waste. It may also be employed for unconventional methods such as those forexplosives.
Level E QC is also appropriate for analysis of the contents of underground storage tanks,
where samples are primarilypure product or waste. This document defines the minimumQC
requirements for Level E; however, specific QC requirements mayvary among sites. Specific
QC requirements must be clearly and completely identified in the project WP when Level E
is employed.

As part of the project plans, ali analytical methodologies will be clearly defined. The
approval of the plans will constitute approval of the analytical methods for the intended
use--EPA approved and non-EPA approved methods. On a case-by-ease basis, approval of the
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methodologies will be sought through meetings and conversations. Ali conversation and
meetings will be documented in a letter of conversation. Ali letters of conversation will be
sent to ali responsible parties, and a copy will be placed in the project file for permanent
documentation. A response to the letters of conversation is not required from the parties
involved.

Level E QC includes review of the project WP, including the SAP and QAPP. If
requested by ER, the laboratory shall successfully undergo review of its LQAP, participate
in an approved PE sample program (refer to Sect. 5.1.2), submit to audits, correct deficiencies
found during audits, and provide MPRs. Methods to be used for Level E analysis must be
submitted to the ER project manager for review and approval before initiation of work.

Because few methods are available for unconventional matrixes, some methods must be
developed along with precision and accuracy information. Method development is often time
consuming and costly; therefore, project schedule must be planned accordingly.

Level E data may be used for (1) risk assessment, (2) site characterization, (3) evaluation
of alternatives, (4) engineering design, and (5) monitoring implementation.
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4. PROJECT REQU1REMEN'I_

ER work may be oriented to monitoring programs, investigative projects, or
miscellaneous characterizations. ThLssection deals with projects. Once the project team (as
described in Sect. 2) is assembled, the project moves through an orderly series of events
toward successful completion. Some of these events, related to analytical QC requirements,
are addressed in this section.

4.1 IDEN'ISFICATION OF DATA QUALrrY OBJECTIVES

One of the first and most important d_isions is the identification of DQOs. Directions
for this decision can be found in Data Quality Objectives for Remedial Response Activities,
Development Process (EPA :_987).DQOs shall be defined and QC levels sel_:ted prior to
project work proceeding.

DQOs are developed through a three-stage, interactive,continuous-thought process. The
first stage is to identify suspected sources, contaminant pathways,and potential receptors and
to use this information to specify decisions. The second stage is to identify data needed to
make project-related decisions and to use this information in the selection of sampling
approaches and analytical options for the site. This decision is weighed against the cost and
time of data collection evaluation. The third stage is to design the data collection program
so that data of acceptable quantity and quality will be generated from which decisions can be
made.

There are many considerations to make during this development process. Some of these
considerations have been outlined by the DOE Environmental Management proposed DQO
process as follows:

Stage 1: Define the problem scope.

®Determine the nature of the problem.

* Determine analytical parameters of concern.

. Determine suspect sources, contaminant pathways,and receptors.

. Evaluate resource allocations, including time, budget, equipment, labor, and space.

s Identify and evaluate new methodologies or technologi_ that may be applicable.

• Identify appropriate ARARs.

Stage 2: Establish _amplingand analytical data requirements, including data quality needs.

• Evaluate the ability of existing data to meet project objectives.

• Identify the intended data uses, including health and safety, risk asu_sment, site
characterization, site remediation, performance of remedial technologies or methods,
and enforcement or regulatory concerns.
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• Establish evaluation measures for the sampling and analysis,SPARCC, especially the
level of detection of sensitivity. The required defensibility of the data also must be
established.

Stage 3: Design the data collection program.

• Develop a sampling approach, includingstatistical considerations, location, number of
samples needed, frequency, and methods.

• Develop an analyticalprotocol, including defined OC levels and analyticalmethods.

Once the DQO process has been completed, the general framework for the WP, SAP,
and QAPP will have been established.

4.2 DEVEI£)PMENT AND APPROVAL OF THE PROJECT WORK PLAN

The project WP documents decisions and evaluations made during the scoping process
and provides a framework for addressing the identification of and subsequent actions required
to address environmental project problems. The objective of the plan is to provide a detailed
technological structure for addressing identified sites and for accumulating data of sufficient
quantity to at least support completion of a final report. Data collected must be of sufficient
quality to support future project planning and to support the necessary activities associated
with the chosen approach, including a risk assessment or decision document. Guidance for
preparing WPs may be found in Guidance for Conducting Remedial Investigations and
Feas_dity Studies Under CERCLA (Interim Final) (EPA 1988a), OSWER Directive
9355.3-01. The DOE/Energy Systems Document Content and Response Committee (DCRC)
is developing annotated outlines that specify formats for certain types of documents. The
following outlines are completed:

• Preliminary Assessment/Site Inspection

• Remedial Investigation Work Plan

• Remedial Investigation Report, including Baseline Risk Assessment

• Feasibility Study

• Interim Proposed Plan

• Interim Record of Decision

• Record of D_ision

DOE-OR is preparing a proc_ure thatwill mandate use of these outlines for ali its EP.
contractors. Energy Systems is preparing a comparable procedure for internal use. The
annoted outlines are available from the following individuals:

s Oak Ridge Associated Universities Document Conte_* and Response Committee
chairperson, DOE-OR, 576-2552

• Federal Facility Agreement compliance manager, Martin Marietta Energy Systems, Inc.,
576-4ff25
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The DCRC outlines meet the guidelines given in the OSWER directive. General content
guidance is given below; however, this information is not a substitute for the DCRC
guidelines.

Wl's usually consist of the following:

• Work Plan--Provides an overall technical strategy and management approach for
completing investigations.

• Sampling and Analysis Plan--C_nsists of two parts: (1) the Field Sampling Plan (FSP)
that provides guidance for ali fieldwork by defining, in detail, the sampling and data-
gathering methods to be used and (2) the QAPP that describes the policy, organization,
functional activities, and QA and QC protocols necessary, including laboratory QA and
QC, to achieve the DQOs dictated by the intended use of data.

• Health and Safety Plan (HASP)--Identifies site-specific measures for ensuring worker
health and' safety. This document must reflect the health and safety program of
subcontractors on site, which must be in compliance with the Energy Systems' Health and
Safety Program and the Occupational Safety and Health Act.

• Community Relations Plan (CRP)--Doeuments the community relations history and the
issues of community concern.

These plans may be submitted as a single document, although they are more easily used
in the field if bound separately.

Typical content for each plan is described herein. Other requirements may be imposed
by the ER project manager, based on project neexls.

4.2.1 Suggested Content of Work Plans

The content and format of work plans will be developed by the DCRC. The content will
include the following:

• Executive Summary

• Introduction

• Site Background and Setting

• Initial Evaluation

• Rationale

• Tasks

• Costs and Key Assumptions

• Schedule
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• Project Management

• References

• Appendixes

4.2.2 Suggested Content of Sampling and Analysis Plans

The content of Part 1, the FSP, of the SAP follows.

Site Baclq_und--A summaryof existing data, a description of the site andsurrounding areas,
a discussion of known and suspected contaminant sources, and a listingof probable transport
pathways.

Sampling Objectives,-A description of intended data uses.

Sampling _tion and Frequency-Identification of each sample matrix to be collected,
identification of the constituents to be analyzed,mapsand/or drawingsidentifyingthe location
of sampling points, and summary tables showing numbers of samples by matrixes and sites.

Sample Designafion--A description of the sample numbering system.

Sampling Equipment and Pmcedures--A description of sampling procedures, including
equipment to be used and material composition of the equipment; a detailed description of
decontamination procedures; a discussion of mobilization and demobilization; a detailed
description of, andprocedures for, fieldscreening methods, includingpreventive maintenance;
a discussion of surveying wells and sampling points; a detailed description of water-level
measurement procedures; a detailed description of borehole and well drilling methods; a
detailed description of piezometer and monitoring well installation procedures, construction
design, and materials; and a detailed discussion of well development and purging methods.

Sample Handling and Analysis-Identification of sample holding times, preservation methods,
types of sample containers, and volumes of samples to be collected; shipping requirements
and procedures; COC procedures; disposal of wastes generated; and a discussion of field
logbooks/forms/notebooks, including how to complete them and how they are controlled.

The content of Part 2, the QAPP, of the SAP follows.

Title Page-Page for signatures of approval personnel, including the subcontractor project
manager and QA manager.

Table of Contents-Outline of report.

Project Description-A general site history, objectives of the investigation, and the site
description.

Project Organization andRespons_ilities-43rganizational chart identifyingkey personnel and
organizations and responsibilities of key personnel.
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Quality Assurance Objectives for Measurement--Intended data use; a listing of method
detection limits; a table of QC samples (duplicates, trip blanks, source water blanks, and
equipment rinsates) versus the number of samples by method and matrix (include extra
sample volumes for QC samples); a detailed discussionof DQOs, including how they will be
implemented; and a table, broken down bysite, showing the analysismethod, method number,
sample media, DQO level, and number of samples.

Sampling Procedures-.A description of sampling procedures; a discussion of the cleaning/
preparation of sample containers; a description of sample preservation techniques and holding
times; a discussion of field logbooks/forms/notebooks; and a discussion of material blanks,
materials certification, and readiness review.

Sample Cmtody--COC procedures.

Cah'bration Procedures--Written field calibration procedures, including frequency of
calibration, source of calibration standards, and calibration acceptance criteria; a detailed
discussion of accuracy and precision of field instruments; and a detailed discussion of the field
data evaluation process.

Analytical Procedures--Tables of analyses method numbers, numbers of analyses per matrix
for each site, the name of the analyte list, and a list of analytes for multi-analyte methods.

Data Reduction, Validation, and Reporting-The principal criteria used to validate data, a
detailed discussion of data handling and reduction procedures, methods for evaluation of
blanks, and QC acceptance criteria.

Internal Quality Control--Discussion of matrix spike/matrixspike duplicates (MS/MSDs), field
duplicates, source-water blanks, trip blanks, equipment rinsates, and surrogates; and
identification of ways in which the QC information will be used to qualify data.

Performance and SystemsAudits--A discussion of performance and system audits to be
performed.

Preventive Maintenance-Discussion of preventive maintenance, includingcritical spare parts.

Data Aue_ment Pmcaedur_--Diseussion of SPARCC parameters andstatistical applications
of data (subcontractor responsibility).

Corrective Aetion_-.A discussion of corrective action procedures, including field changes and
responsibilities for corrective actions, and a discussion of out-of-control conditions reporting
and follow-up procedures.

Quality Assurance Reports-Results of audits, significant QA problems encountered, and
recommended solutions; a discussionof project deliverables, includinglaboratorydeliverables,
MPRs, and the final report and its contents; a summary of final data quality; and summary
tables of the data. (Table 4.1 contains a sample portion of a data summary table to show the
format to be followed.)
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Table 4.1. Sample portion of data summary tables

Sample No.: S3-MW1 $3-SS6-6.0'
Lab Sample No.: 890321-11 890321-17
Matrix: Water Soil
Associated Samples: TB-3 TB-7

FB-2 FB-4
ER-c ER-9

Volatile organics ug/L _g/lr_

Chloromethane 10 U 10 UJ
Bromomethane 10 U I0 UJ
Vinyl chloride 10 U 10 UJ
Chloroethane 10 U 10 UJ
Methylene chloride 13 J 5 UJ
Acetone 36 26 J
Carbon disulfide 5 U 5 UJ
1,1-Dichloroethane 5 U 5 UJ
1,1-Dichloroethane 5 U 5 UJ

1,2-Dichloroethane(Total) 5 U 5 UJ
Chloroform 5 U 5 UJ
1,2-Dichloroethane 5 U 5 UJ
2-Butanone 6 J 10 UJ
1,1,1-Trichloroethane 5 U 5 UJ
Carbon tetrachloride 5 U 5 UJ
Vinyl acetate lO U 10 UJ
Bromodichloromethane 5 U 5 UJ
1,2-Dichloropropane 5 U 5 UJ
cis-l,3-Dichloropropene 5 U 5 UJ
Trichloroethene 7 14 J
Dibromochloromethane 5 U 5 UJ
1,1,2-Trichloroethane 5 U 5 UJ
Benzene 5 U 5 UJ
trans-l,3-Dichloropropene 5 U 5 UJ
Bromoform 5 U 5 UJ
4-Methyl-2-pentanone 10 U 10 UJ
2-Hexanone 10 U 10 UJ
Tetrachloroethene 5 U 5 UJ
1,1,2,2-Tetrachloroethane 5 U 5 UJ
Toluene 5 U 5 UJ
Chlorobenzene 5 U 5 UJ
Ethylbenzene 5 U 5 UJ
Styrene 5 U 5 UJ
Xylene(Total) 5 U 5 UJ

Note: U ffiquantitationlimit,J - estimatedvalue,UJ - estimatedquantitationlimit.
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4.3 DATA REVIEW REQU1RF.MF2q_

Data review is composed of four steps.

• Laboratory data review

• Compliance screening

• Data validation

• Data assessment

The laboratory data review step is done by the laboratory performing the analyses.
During this step, the laboratory revie,_s data to verify that it has met the requirements of the
method. The laboratory shall generate a case narrative describing deviations from method and
discrepancies between the method performed and the method required. The laboratory will
verify that ali laboratory deliverables have been provided for the project. The completed and
reviewed data package goes to the engineering firm, APO, or designated entity for use in
compliance screening.

Compliance screening is a review of the data package to verify that the laboratory met
laboratory project deliverables and the field team met field project deliverables. Review of
laboratory deliverables shall include a review of data to verify that the laboratory met the
requirements of the analytical method and laboratory project deliverable requirements. The
review also includes the deliverables required from the field effort and verification that ali are
present, as required by the project. Discrepancies in deliverables shall be resolved at this
point and incompleteness of data shall be noted. This information shall be supplied to the
data validator. Completed and reviewed laboratory and field project deliverables goes to the
data validator for validation.

As listed in the aforementioned requirements, the project shall indicate in the site-
specific QAPP the systematic process to be used to validate project data. Data must be
validated against a set of accepted criteria to provide assurance that data are adequate for
their intended use (i.e., that projeet-speeific DQOs are met). The APO reviews the DQOs
and validation criteria to ensure that the validation criteria are adequate for the intended use
of the data.

The validation process is a technical review of the data. The intensity of the review, the
types of cheeks performed, and the degree of reviewer independence from other parties
involved are project specific. At a minimum, validation includes checking the accuracy of data
transfer, interpretation of raw data, and laboratory review; identifying factors from compliance
screening which affect data values; flagging data based on factors external to the laboratory
(such as whether the source water blank or equipment rinsate shows contamination); and
certifying the data. Validation may also include reviewing the reasonableness of the data in
terms of a model, related sites, or other criteria.

The project must specifically designate a representative to perform data validation. The
analytical laboratory shall not perform data validation; validation is independent of the
analytical laboratory data review. The project shall certify in writing that data have been
validated and flagged in accordance with the defined process. Specific guidelines per QC level
are presented in Sect. 7. The APO has oversight of validation activities.
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4A PROJECT HNAL REPORT

A draftof the final report shall be produced by the ER project manager and technically
reviewed before its release. This report is the final deliverable for the project. It shall be
designated as an ER QA record. A typical report includes the following. Again, the DCRC
guidance will provide a specific format.

• Title identifying the project name or contract number.

• Foreword signed by those with majorresponsibilities for the QA programand by project
management.

• Executive Summary presenting a brief review of the report and a site description.

• Table of Contents with approximately the same level of specificity as the Table of
Contents in this ER document.

. Introduction that summarizes the ER project (sites of interest, dates of sampling, and
dates of analyses), including objectives of the QAPP as they relate to the study.

• Data Summary that provides a synopsis of results on a site-by-site basis (see Table 4.1).

. Additional Information, including presentation of other requested information from the
SOW such as risk assessment, recommendation for continued site characterization, or
recommend site closure. This information was specified before beginning work and is
directed by the ER project manager.

• Findingsfrom the analyticaldata. As stated previously,blank subtraction is not allowed.
Data will be flagged as per data validation guidelines; ali data validation flags will be
included with results of the final data.

* 0(2 Summary including a discussion of ali flagged data. Validation notes, including
flagged data (defined as data for which trip, source water, or laboratory blanks were
contaminated, MS/MSDs exce._ed limits, surrogate recovery criteria were exceeded,
calibration criteria were not met, and LCS recoveries exce._ed acceptable limits) will be
included. The QC summary will discuss results of laboratory blanks, MS/MSDs,
duplicates, control charts, surrogate recoveries, holding times, source-water blanks, trip
blanks, equipment rinsates, and field duplicates. This section will also discuss SPARCC
parameters, OC frequency, audits, corrective actions, and holding times.

• Investigation activities shall include (where applicable) a discussionof drilling methods;
decontamination waste disposal; well installation, development, and purging; sampling
methods; water-level measurements; geophysical testing; field screening; surveying; and
custody and shipping of samples. These items must be addressed when they differ from
those in the WP.

• The report shall indicate the duration and location of storage for data. Stored data will
consist of all raw data, QC charts,corrective actions, logs, sample lists, COC information,
notebooks, work sheets, automated data processing system output, calibration
information, and validation notes.
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• Ali field and analytical data must be presented. The preferred means to accomplish this
is through use of appendixes, as described below. When the volume of data is massive,
the following alternatives may be considered if the customer and regulatory interests
approve:

- Reference may be made to the document or other source that contains the data,
provided the source is readily available to potential data users. For the deliverable
report, the source document may need to accompany the report.

- Data may be delivered on disk if disks can be made available to potential data users.

One appendix shall contain field logs and forms. A second appendix shall contain the
laboratory data for each sample. Ali trip, field, and laboratory blanks shall be marked allowing
for sample and blank association. For Level C QC, deliverables as discussed in Sect. 5 shall
be presented. For Level D QC, the laboratory shall submit full CLP or CLP-type data
packages. Control charts for LCS data will be submitted. For Level E QC, sample results,
initial and continuing calibration forms, method blanks, and LCS charts are required. Exact
deliverables will have been stated and approved in the project WP.

A third appendix shall include LCS control charts, surrogate recoveries, MS and duplicate
analysis, field and laboratory duplicates for ali spike samples, and any additional QC analyses
associated with the project.

A fourth appendix shall include ali validation notes, as appropriate, to the QC level
defined for the project.
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5. SPECIFIC ENVIRONMENTAL RESTORATION
REOUmEMENTS

Prior to and throughout the duration of any field studies or analyses of samples,
contracted laboratories must fulfill ER requirements. This section describes the basic
requirements that laboratories providing analytical support to ER mast satisfy, q'laese
requirements may be categorized as:

• Review requirements

The laboratory must satisfy the ER requirements for the Laboratory Review Program.
The pre-award requirements include four elements:

- Acceptable LQAP

- Satisfactory submission of PE data from an approved PE program (refer to
Sect. 5.1.2)

- Laboratory inspection and audit

- Cost-effectiveness and other procurement requirements

Postaward requirements include:

- Satisfactory periodic requalification (requirements as for pre-award review)

- Submission of analytical MPRs outlining progress of the analysis and related QC
aspects

• Operational requirements

Laboratories must implement the ER requirements regarding organization and personnel,
SOPs, holding times, sample receipt, COG, error correction, cleanness of sample
containers, out-of-control events, document control, laboratory control samples, and
control charts.

• Analytical requirements

Samples related to ER projects must be analyzed using approved analytical methods.
Methods not listed must be reviewed and approved by the APO prior to use.

Failure to comply with any of the requirements listed in this section may result in the
suspension of the laboratory from participation in ER programs or projects.
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5.1 LABORATORY REVIEW PROGRAM REQUIREMENTS

The program applies to ali laboratories providinganalyticalsupport for the ER Program.
The program is designed to ensure that contracted laboratories maintain an internal QC
program that facilitates the generation of data that are of known quality and are both
traceable and defensible. Objectives of the approval process are

• to ensure that proper communication and planning between the project and laboratory
has occurred before the laboratory receives samples related to ER projects,

• to verify ER QC requirements are being met by each laboratory before analysisof ER
samples, and

• to establish a plan for maintaining the QC programwhile work is being performed for
any ER project.

Analytical laboratories associated with the project must be identified as early as possible
in the project planning process. APO begins the reviewprocess of the designated laboratories.

The APO will define a laboratory review process. Components of the review process are
described in the remainder of Sect. 5.

5.1.1 Iatboratory Quality Assurance Plan Requirements

The LQAP is a statement of the laboratory's approach to ensure that quality data are
generated. The LQAP will be forwarded to the APO for review. If the project manager
wishes to also review the LQAP or to have a separate copy of it, that should be indicated to
the APO with the request for laboratory review. It is the policyof APO that the LQAP must
be submitted within 2 weeks after receipt of the written request for review. Deficiencies or
deviations from ER requirementswill be identified by the APO in a written correspondence
to the laboratory. The laboratory must correct ali deficiencies prior to the beginning of any
analysis associated with the project. Corrections may be in the form of a revised LQAP,
attachments or addenda to the LQAP, or a written response outlining the deficiency and the
corrective action to be implemented by the laboratory. Ali changes or plans of action must
be in effect before laboratory approval.

The following items are required in the LQAP; however, they may be presented in any
order that the laboratory desires. The requirements are based on and must be consistent with
DOE Order 5700.6C, ANSI/ASQC standards, and QAMS-005/80.

• Title Page with Provision for Signatures-A title page with provisions for approval
signatures and dates of revision will be provided.

• Table of Content.v-A detailed Table of Contents will be provided.

• Ia,_ratory Organization and Personnel--Overview of the laboratory organization as it
relates to implementation of the QC program.The roles, responsibilities, andauthorities
of key laboratory personnel are described, with emphasis on the authority given the
LQAC regarding QC monitoring, reporting, and corrective action. An appendix will
contain a list of ali personnel, their assignments and responsibilities, degrees of
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education, and years of applicable experience. This information may be supplied in the
form of resumes. Any education and training related to tasks performed for this project
will also be listed.

® Personnel Training---Adiscussion of personnel training in laboratory analytical methods,
QC procedures, and safety policies. Frequency of training and training records will be
addressed.

s Sample Management Practice.s--Provide procedures for receipt of samples, verification
of preservation, log-in of samples, documentation, and tracking samples through the
laboratory. Sample storage and disposal procedures will also be included along with
methods of preparing bottles and cleaning glassware.

• Holding T'unes and P_rvative_-.A discussion of the holding time policy for ensuring
sample analyses protocols are met. Sample storage, holding times, and preservatives
specified by the methods are minimal criteria for the ER projects.

• Material _ment and Control--A description of procedures for purchasing materials,
quality inspection before use in sample analysis, chemical standard inventory procedures,
solvent storage policies, and laboratory waste disposal.

• Facilities and Equipment--A list of basic equipment types, models, and years and a
general description of the facility.

• Equipment Maintenance--General information as to who performs major, preventative,
and day-to-day equipment maintenance and how it is documented.

• Analytical lh-tx:ed_A list of procedures the laboratory offers by method number and
matrix. Any method variances employed by the laboratory must be documented.
Documentation for EPA method variance approvals will be presented.

• Cah'bration-Calibration procedures by instrument type. Calibration frequency, reference
standards, calibration acceptance criteria, and calibration documentation procedures must
be addressed. Procedures must be defined for ensuring that balances, refrigerators, ovens,
and other laboratory equipment are accurate and that their performance is monitored
and documented. Balances must be checked each day they are used and must be
calibrated annually by an independent company. Refrigerator temperatures must be
monitored daily.

• ldmits of Deteetion--A listingof the typicalmethod-detection limits achieved for water,
soil, and other matrixes commonly analyzedby the laboratory. It is understood that these
may varywith individual samples; however, procedures for determining limitsof detection
and the frequency of verification will be outlined.

• Analysis of QC Samples and Documentation--A summary of OC procedures and
documentation to be employed in the day-to-day operation of the laboratory. The
discussion will emphasize the following as they relate to the different QC levels:

- Analysis of method and reagent blanks.
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- Analysis of duplicates, spiked samples, spiked laboratory blanks, and reference or
control standards such as EPA check standards.

- The criteria used to establish warning and control limits for the above types of QC
samples.

- Documentation and examples of control data and control charts (see Sects. 5.4.1
through 5.4.4 for an explanation of control charts and their usage).

- The frequency of blanks and other QC samples.

- How data from QC samples are reported and reviewed.

- Who reviews and makes decisions relative to QC data.

• Out-of-Control Events and Corrective Action--This section will define types of out-of-
control occurrences, how these occurrences are documented, andwho is responsible for
correction, documentation, andfollow up action. Some examples of out-of-control events
and corrective action are:

- Structuralflaws in electronic data package deliverables, when the requirements of
the program requires electronic deliverables.

- Corrective actions at the receiving level--A sample is broken duringtransport. The
occurrence is documented on an out-of-control form. Corrective actions include

notification of project management, who will determine the need for resampling.

- Observations corrected at the bench-Calibration of an instrument is not linear. The
analyst finds this and corrects the problem before continuing sample analysis. The
laboratory must document this, note that the corrective action was to recalibrate,
and document that no samples were affected.

- Corrective action taken by analyst--A semivolatile organic analysissample exlu'bits
matrixproblems or is damaged. The analystmust request re-extractionby submitting
a written re-analysis request form or comparable documentation to the preparation
laboratory.

- Corrective actions taken by supervisor--An MS recovery is out of control, and the
laboratorysupervisor discovers this after samples have been analyzed.The supervisor
must document the occurrence and the corrective actions taken.

- Statistical out-of-control events--A control chart is being monitored, and the
measured parameter exceeds control limits. The occurrence is documented on an
out-of-control form, the root cause is established, affected samples are identified,
and corrective actions are defined.

The laboratory must specify protocols for reporting any incident that delays sample
processing for a period of time, affects holding times, or delays work and must specify the
corrective action implemented. Examples of forms used to document out-of-control events
are to be provided in the LQAP.

• Corrective Action Reports-Out-of-control incidents and corrective actions should be
thoroughly documented to prove the system is back "in control."
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• Document Control--The LQAP wi'll outline document flow from the COC to the final
data. The LQAP will explain how documents are reviewed, signed, and filed. The
laboratory policy and its implementation will ensure that controlled copies of analytical
procedures and SOPs are available to the analyst.

• Data Review and Reporting--A discussion of data evaluation procedures for each
analytical method, as well as for an entire data set, will be included. The process for da:a
review and approval will be outlined as will the process for identifying the person with
authority to release the data. Data qualification and flagging procedures will be
implemented.

• Internal Laboratory Audits and Approvals from Other Agendes-The document will
include a listing of approvals from other agencies and states. When the laboratory
performs self-audits, frequency and method of documentation will be outlined.

• QA Reports to Management--The plan will include the frequency and information
(general contents) of QA reports to management.

• /mcuraey, Precision, Completeness, and Representativeness-The plan will include the
laboratory's definition of accuracy, precision, completeness, and representativeness. The
method for evaluating measured parameters and data sets for accuracy, precision,
completeness, and representativeness will be incorporated.

5.1.2 Performance Evaluation Sample Requirements

For approval, the laboratory must have successfully participated in an external
performance evaluation program for analytes rep_ntative of those anticipated in
environmental samples. The purposes of PE sample analy_ are to (1) gauge each laboratory's
proficiency by providing samples designed to mimic field samples and (2) provide a known
material from a source outside the laboratory which can be used to evaluate performan_.

The laboratory's participationin such programsmust continue for the durationof its ER
work. Acceptable PE programs include the EPA CLP quarterlyblinds; drinking water (WS),
water pollution (WP), and Environmental Monitoring and Support Laboratory (Lm Vegas)
Radioactivity Laboratory Intercomparison Studies; and Environmental Measurements
Laboratory cross checks. The APO will determine the acceptabilityof other PE programsfor
meeting this requirement.

The laboratory's PE sample results must be submitted to the APO for evaluation before
beginning ER work. Subcontracted analysis of PE samples is not allowable.

5.1.3 Initial Laboratory Audit Requirements

A laboratory audit will be conducted after the following events take place.

• The LQAP is reviewed.

• The laboratory has satisfactorily responded to LQAP review comments.

• The laboratory has submitted the required PE data.
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The purpose of a laboratory audit is to verify that ER QC requirements are being
implemented, as reflected by the laboratory's daily operations in adherence to the LQAP.

5.1.3.1I.atboratory Inspection Process

Before the laboratory inspection takes piace, the auditors prepare an audit plan,
including lines of inquiry and checklists. The laboratory inspection involves three phases.

Pre-audit Meeting (Overview and Orientation) The audit team meets with laboratory'
management, including the laboratory director, the LQAC, andothers, as the director deems
appropriate. Objectives of the visit are reviewed, and a schedule t_ established. The audit
team discusses comments on the LQAP and PE data. Basic requirement.,;,as outlined in this
docum,,nt, are discussed. Laboratory personnel provide information on training, the
laboratory's history, and capabilities for performing work for ER. Project- and program-
specific requirements may be discussed.

Obsenmfion, Examination, and Review (Laboratory Walk-Through)-_I'he audit team
performs the following activities:

• Reviews sample receiving, handling, and storage pr_edur_. The audit team will follow
the paper trail of the PE or ot_r ER _an, _lesthrough the laboratory.

• Witnesses performance of analytical proc.eduresin each section of the laboratory.

• Examines QC records, including manuals, instmmmt calibration retards, run logs and
maintenance records, sample preparation loft, and notebool_ used to document analyses.
OtherQC recordssuchascontrolcharts, conec_,_e action reports, andperformancedata
generated for other programs such as CLP _d state drinking water programs will be
examined. SOPs for ali activities performed may be reviewed. Other i_m_ e_mminedare
waste disposal procedures;water sources; bottle preperation activities; records for
balances, refrigerators and ovens; data review procedures; and internal audit procedures
and reports.

Meeting (Exit In_)--The audit team will conduct an exit interview with
the laboratory director, LQAC, and any other _aboratory personnel the director deems
appropriate. The audit team will summarize findings and detail specific defic,iencies and
possible corrective actions. A written report summarizing audit findings is provided to the
LQAC within 10 working day_ of the im_on.

5.t.2 Amm (Required)

Within 10 working days of receipt of audit findings, the laboratory must submit an a_don
plan to the APO. The plan will include, for each deficiency, a description of the corrective
action and completion date. If applicable, required funding, respons_le organizations, and
root causes are included. Ali corrective actions must be in place or initiated within 45 working
days of audit report receipt or prior to start of the project, whichever comes tim.

The laboratory may be requested *o submit _ follow-up report that suppli_ information
indicating that the plan of action has been implemented. For example, if no control charts
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exist, the plan would state that these would be in piace by a specific date, and the follow-up
report would contain copies of the control charts.

5.1.33 Follow-up Audits

A follow-up audit may be required in instances where deficiencies requiring corrective
action are complex. Follow-up audits will be scheduled for the earliest possible date after the
last corrective action plan is received by the APO.

5.1.3A Notification of Status

Upon acceptance of the LQAP and PE sample data and resolution of ali audit findings,
the APO will send written notification to the laboratory, ER, and other key participants
stating tijat the laboratory has met requirements for participation in the program.

5.1.4 Continuing Laboratory Reviews

5.1.4.1 Laboratory Monthly Progress Report Requirements

The overall objective of the laboratory MPR is to maintain a continuing communication
between the APO andthose laboratories which have successfullypassed the laboratoryreview
process. It will be a means of transmitting information concerning personnel, systems, and
structure of the laboratory, and will assist in monitoring communicationbetween project field
operations and the laboratory. In addition, the MPR will provide a continuous observation
of laboratory performance. The purpose of the MPR is not to monitor specific project data
quality.

_nce received by tie APO, informationwill be distributed to appropriate personnel and
_eviewed, _,'_th_mments forwarded to the laboratory. Laboratory responses to comments on
MPRu _11 be included in the next MPR.

report is not a project-specific deliverable unless defined as such in the project WP.
It is a requirement to maintain a continuing satisfactory review status. The information
requested should be readily available in the laboratory records and should not require
significant effort to copy, collate, and transmit to the APO.

Each laboratory is expected to submit only one MPR per month. An MPR must be
submitted each month, even when F__Rsamples are not in the laboratory. Ml'Rs are to be
submitted by the laboratory to the APO by the 15th of each month, reflecting activities
permrmed during the preceding month. The following information is to be included in the
MPR.

Reporting ?erkxt--The time frame encompassed by information presented in the report
must be identified. This is expected to be at a consistent 1-month interval, from the beginning
to the end of each month. The MPR should be received by the APO by the 15th of the
month following the reporting period. The project should be identified, if possible, and the
agreement with the APO, subcontracted engineering firm, or othc_ ER entity should be
specified.
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Chain-of-C_tody Form.v-The laboratory must present copies of ali sample COC forms
and Request for Analysis Forms, when applicable, for ali samples received during the
reporting period. This information is employed to ascertain difficulties or problems in
communication or transferof samples from the field to the laboratory. It is also used to trace
the number of ER samples in the laboratory.

Out.of-C__ntrolIncidents--The laboratorymustpresent ali out-of-control incidentsrelating
to ER samples, with copies of corrective action reports generated during the reporting period.
These reports should be produced as a normalwork activityin the laboratory QA process and
be readily available for copying and inclusion in the MPR. The laboratory must specifically
identify samples affected by project and field or client sample number, as appropriate.

The contents of these reports should be included in the Case Narratives. Examples of
out-of-control incidents are as follows:

• Discrepancies noted during sample receipt and log-in [e.g., sample temperature,
preservative (pH) if applicable, and sample identification].

• Out-of-control points or conditions identified from control charts.

• Errors identified at the laboratory bench.

• Discrepancies noted during data review and reporting.

• Missed holding times.

Changes to LaboratoW-

• QA and QC changes: The laboratory must describe and justify significant changes in its
QA/QC protocol or program as it relates to ER samples.

• Method changes: The laboratory must identify new methods and/or changes to old
methods which have been implemented.

• Personnel changes: The laboratory must identify changes in laboratory key personnel,
including QA personnel. This will require submittal of resumes for new personnel

• Facility changes: The laboratory must identify significant changes that have occurred in
the facility within the reporting period. This must include changes in ownership,
certifications (EPA, state, etc.), instrumentation, laboratory space, location, etc.

Response to MPR CommenW-The laboratory must respond in writing to previous MPR
comments by the APO, through inclusion into the next MPR. These responses should
reference the applicable MPR and identify the specific comment being addressed.
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5.1A.2 Scheduled Reviews

Ali laboratorieswill be automaticallyscheduled to undergo reviews every6 to 12 months,
or at any time a problem arises. Conditions necessary for a scheduled review:

• The laboratory must currently be performing analyses for ER or

• The laboratory must be required for anticipated future work.

Scheduled reviews will follow the same basic pattern as initial reviews, with the addition
of information from MPRs and past ER project work. The laboratorywill be reviewed in five
areas.

• Review of the current LQAP per Sect. 5.1.1.

• Submission of PE data per Sect. 5.1.2.

• Successful on-site laboratory audit per Sect. 5.1.3.

• Review of MPRs related to ER projects per Sect. 5.1.4.1.

• Review of past analyses submitted on ER projects.

5.1.4.3 Performance Audits

Several incidents may occur which require performance audits for ali or part of a
laboratory'soperation. Conditions that mayprecipitatean additional laboratory review follow.

• Problems found in MPRs or in final data reports on projects.

• New methods used in the laboratory.

• Suspension of the laboratory by another review agency.

• A review is considered necessary by the ER project manager or the APO.

5.2 OPERATIONAL RF__UIREMEN_

5.2.1 Laboratory Organization and Pcrmnnel

Ali changes in laboratory organization and personnel must be reported immediately to
the APO, the ER project manager, and the engineering firm, if any, contracting the
laboratory. Such changes may include operation mergers or acquisitions, expansions,
relocation, management, and changes in QA or key technical personnel. Regulatory actions
towards the organization such as suspension of contracts for EPA Special Analytical Services
or Regular Analytical Services, as well as ali legal actions against the laboratory m_ be
reported immediately.
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5.2.2 Standard Operating Procedures

The laboratory must have written SOPs detailing each facet of work performed. These
SOPs shall be reviewed and signed by the LQAC and must be available to personnel at the
work station. Copies of regulatory procedures alone are not sufficient to meet this
requirement; laboratory-specific means of implementation must be described. SOPs must be
kept as controlled documents.

5.2.3 Holding Tune Requirements

It must be clearly understood that three sets of regulations pertaining to holding times
are in effect. The SW-846 and NPDES regulations state that holding times begin at the time
of sample collection. The CLP states that holding times begin from Verified Time of Sample
Receipt at the laboratory. When data validation is performed for any method (SW-846,
NPDES, or CLP), the holding time begins on the date of sample collection. It is the
of ER that holding times begin on the day of sample colleaion for all methoda Samples must
be shipped by overnight delivery on the day of collection. Holding times to be used shall be
so noted in the WP and shall be listed by analysis method, along with the type and volume
of bottle used and storage conditions.

The ER policy regarding holding times is as follows:

• Holding times begin on the day of sample collection.

• Sample shipment and delivery must be coordinated with the laboratory to maintain
sample integrity.

• Holding times must be identified in each project work plan or scope of work for each
parameter or group of parameters to be analyzed.

• Holding times are measured in days from the date of sampling, unless the holding time
is specified in hours or some other unit of time.

• Extraction holding times are met when the sample is placed into the appropriate
medium.

• The time between completion of extraction and the beginning of concentration shall not
exceed 1 day unless specified otherwise in a particularmethod.

• Postextraction or digestion, analytical holding times, begin when sample extraction or
digestion is initiated.

• Holding time ends when the analysis, resulting in reported data, has been initiated (i.e.,
semivolatile OC/MS extract material is injected into the last instrumentation). If the final
reported data results from a dilution or reinjection of the sample, this analysis must have
been completed within the holding time.

• For organics, storage between the time of extraction and concentration shall be at 4°C.
Storage for metals following digestion may be at room temperature.
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• Medium- or high-concentration volatile organics shall not be held following extraction;
their analysis must take place immediately after extraction. Volatile organics are to be
analyzed by the low-level method unless the concentration criteria listed for medium- or
high-concentration analysis in the requested method are met.

5.2.4 Sample Receipt Requirements

• The laboratory must sign air bills upon receipt and keep copies in the project file.

• Shipping container custody seals must be inspected and the condition documented.

• Integrity of the coolant or cooler temperature must be determined and documented.

• Condition of the samples must be documented.

• The pH of preserved samples (except volatile organics) must be checked upon receipt
if specified in the WP and documented. The pH of volatile organics must be checked
upon analysis and documented. Alternatively, the WP may specify that preservativesbe
checked and documented at time of sample collection and again at time of analysis.The
cheek at time of collection must be with pH paper or a pH meter; addition of acid alone
does not constitute a cheek.

• Any breakage, discrepancy,or improper preservation will be noted by the laboratory as
an out-of-control event and must be documented on an out-of-control form with the
corrective action taken. The out-of-control form must be signed and dated by the
custodian and any other person responsible for corrective action. The sample custodian
must notify the contractor of discrepancies in shipments.

5.2.5 Chain-of-Custody Requirements

• Ali COC forms accompanying ER samples must be signed and dated upon receipt. The
original COC should be the one sent with the samples unless the WP specifies otherwise.

• Copies of COCs accompanying ER samples must be maintained as part of the formal
analysis data package.

• Copies of COCs accompanying ER samples must be included with the MPR.

• The laboratory must maintain an internal sample tracking system for ali ER samples,
regardless of the QC level associated with the analysis. Energy Systems does not require
a written COC for transfers within a building; if the sample is sent to another building,
COC documentation is required. For CLP work, EPA specifies that "the custody of EPA
samples must be traceable from the time the samples are collected to the time they are
introduced as evidence in legal procedures. The contractor shall have procedures
ensuring that EPA sample custody is maintained and documented." (CIJ' SOWs, Exlu'bit
F). For Resource Conservation and Recovery Act (RCRA) Facility Investigations, RCRA
requires "Provision for a laboratory sample custody log consisting of serially numbered
standard laboratory-tracking report sheets; and specification of laboratory sample custody
procedures for sample handling, storage, and disbursement for analysis" (EPA 1989).
Therefore, internal formal COC must be specified in the WP if the project warrants it.
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5.2.6 Error Correction Requirements

Any changes in entries in laboratory notebooks or on computer-printed data must be
corrected by drawing a single line through the error and initialing and dating the new entry.
The use of correction tape or fluid is not acceptable.

5.2.7 Requirements for Cleanliness of Sample Containers

In general, glass bottles with Teflon TM lids are used for organic samples, and polypropylene
or polyethylene bottles are used for metals and other inorganics. The following specifies
required bottle-cleaning procedures and documentation. If bottles are cleaned in the
laboratory, bottle blanks must be performed on each cleaned lot of bottles, and verification
of bottle cleanliness documented and records maintained. Bottle blanks are cleaned bottles

(1% of total) filled with laboratory water and the water analyzed for the analytes usually
collected in that type of bottle. The method of analysismust be consistent with the method
that will be used for the collected samples; for instance, if the 502.2 drinkingwater method
will be used for volatile organic determination in groundwater samples, use of the CLP
volatile organic analysis method for bottle blanks is not acceptable because of the difference
in detection limits.

If precleaned bottles are purchased, this must be noted in the project WP or the LQAP.
Certificates of analyses verifying bottle cleanliness must be kept on file, and the lot number
must be recorded during sample collection.

Ali bottles should be capped, labeled, and packed in a cooler or box duringshipment to
the field. Bottles should be stored in a clean area.

5.2.7.1 Cleaning Procedure for Glass Bottles (Except Volatile Organics)

• Wash glass bottles, TeflonTM liners, and caps in hot tap water with laboratory-grade
nonphosphate detergent.

• Rinse three times with tap water.

• Rinse with 1:1nitric acid (metals-grade), preparedwith American Society for Testing and
Materials (ASTM) Type II deionized water.

• Rinse three times with ASTM Type H deionized water.

• Rinse with pesticide-grade methylene chloride using 20 ml for 0.5-gal container and 5 ml
for 4-oz and 8-oz containers.

• Oven dry at 125°C. Allow to cool to room temperature in an enclosed, clean area.

5.2.7.2 Cleaning Procedure for Bottles Used for Volatile Organics

• Wash glass vials, Teflon"-backed septa, Teflon" linen, and caps in hot tap water, using
laboratory-gradenonphosphate detergent.

• Rinse three times with tap water.
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• Rinse three times with ASTM Type II deionized water.

• Oven dry vials, septa, and caps at a minimum of 125"C.

• Allow vials, septa, and liners to cool to room temperature in an enclosed, clean
environment.

• Seal 40-ml vials with septa (Teflon" side down) and cap.

• Store in a clean area.

5.2.73 Cleaning Procedure for Plastic Bottles

• Wash plastic bottles and caps in hot tap water with laboratory-grade nonphosphate
detergent.

• Rinse with 1:1 nitric acid (metals-grade), prepared with ASTM Type II deionized water.

• Rinse three times with ASTM Type II deionized water.

• Invert and air dry in a clean area.

5.28 Requirements for Reporting Out-of-Control Events

ER requires that the APO be notified of ali out-of-control events and that the corrective
action be completed. Events that impede the analyses of ER samples must be reported to the
ER project manager immediately.An example of this type of event would be the breakdown
of a C-C/MS system used for volatiles that could not be repaired for several days. If the
laboratory cannot use another instrument in its facility, provisionsshall be made for another
ER-approved laboratory to analyze the samples.

Corrective action reports shall be signed by the laboratory director or the LQAC and
shall discuss the following topics.

• When and where the out-of-control event occurred.

s Who discovered the out-of-control event, and who took corrective action.

• What analyses were being conducted. This must include a list of ali samples affected.
Sample problems and possible effects must be discussed.

• Corrective actions must be described, along with any measures enacted to prevent a
recurrence of the problem.

• An explanation for the out-of-control event. A copy of subject control charts or other
data describing the out-of-control conditions shall be included in the corrective action
report.

Ali out-of-control event documentation and copies of the corrective action reports shall
be:
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• placed in the laboratory archive record for the sample(s) in question,

• placed in the LQAC's file, and

• included in the MPR.

5.2.9 Document Control Requirements

ER requires that the laboratory maintain copies of ali data packages, calibration records,
and other quality-related records until the ER project manager either asks for the records or
writes a letter requesting destruction of same. The laboratory must develop an SOP providing
instructions for record keeping, document control, tracking, retrieval, and storage.

5.2.10 Requirements for Traceability of Standards

Ali standards available as such must be traceable by the National Institute of Standards
and Testing (NIST) or EPA. The laboratory must maintain documentation of traceability.
When NIST- or EPA-traceable standards are not available, documentation of the material
used must still include the lot number, dilutions made, calculations, date of preparation,
activity on date of testing, and other pertinent information as applicable. The traceability
requirement applies to ali calibration standards and spike solutions. The laboratory mu_
maintain clear, concise records for ali working standards used in the laboratory.

5.3 LABORATORY QUALITY CONTROL SAMPLI_

The types of laboratory QC samples are method blanks, LCSs (blank spikes), MSs,
MSDs, andduplicates. These samples are defined in the following sections. Table 5.1 lists the
percentage of laboratory QC samples per project QC level.

5.3.1 Method Blank

Method blanks are used to determine the existence and magnitude of possible
contamination encountered during sample preparation. They consist of ASTM Type II water
for water samples and clean sand or soil for soil samples. They are carried through the entire
analytical procedure with the samples. At least one method blank must be prepared with each
batch of samples. A batch cannot exceed 20 samples and is determined by the number of
samples of similar matrix which can be processed simultaneously through the entire
preparation process.
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Table5.1La_ qualitycnntrnisamplefrequency

Type of sample LevelA LevelB LevelC LevelD LevelE

Method blank N/Aa I/batchb I/batch I/batch I/batch

Laboratorycontrol N/A Optional I/batch I/batch I/batch
sample

MS/MSD--fororganics N/A MS only 1/20' 1/20 Optional

MS/Duplicate--for N/A MS only 1/20 1/20 Optional
inorganics

Duplicates-/ N/A 1/7.0 1/7..0 1/20 Optional

aN/A = not applicable.
bA batchcannotexceed20samples.
"If the analyticalbatchcontainslessthan20 samplesof similarbatch, MS/MSDs must be

includedin the batch.

aDuplicatesareperformedonlywhen MS/MSDsor MS/Duplicatesarenot performed,except
forLevelB. In LevelB, duplicatesare required.

5.3.2Laboratory ControlSamples

InLevelsC,D, and E, an LCS shallbe analyzedwitheachbatchand recoveriesplotted
on controlcharts.The LCS consistsofknown concentrationsofanalytesrepresentativeofthe
contaminantsto be determined,which areadded to laboratoryASTM Type IIwaterand
carriedthroughtheentirepreparationand analysisprocess.CommerciallyavailableLCSs or
thosefrom EPA may be used.LCS standardsthatarepreparedinhousemustbe made from

a sourceindependentof thatofthecalibrationstandards.In methods usingsurrogates,the
method blankmay be usedastheLCS. Each surrogatecompound must be plottedon control
charts.For more information,seeSect.5.4.

5.3.3MatrixSpikesand MatrixSpikeDuplicates

An MS isan aliquotof a sample spikedwith known quantitiesof compounds and
subjectedtotheentireanalyticalprocedure.Itisusedtoindicatetheappropriatenessofthe
method forthematrixbymeasuringrecoveryor accuracy.Accuracyisthenearnessofaresult

or themean ofa setofresultstothetrueor acceptedvalue.An MSD isa secondaliquotof
thesame sampleastheMS withknown quantitiesofcompounds added.The purposeofthe
MSD, when compared totheMS, istodeterminemethod precision.Precisionisthemeasure

ofthereproducibilityofa setofreplicateresultsamong themselvesortheagreementamong
repeatobservationsmade under thesame conditions.MSs and MSDs are performedper
20 samplesof similarmatrixinQC LevelsC and D. MSs and MSDs areoptionalforQC
LevelE.Iftheanalyticalbatchcontainslessthan20samplesofsimilarmatrix,MS and MSDs
must be includedintheanalyticalbatch.
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5.3.4 Duplicate Samples

Duplicate samples are identical splits of individual samples which are analyzed by the
laboratory to test for method reproducibility or precision. These samples are split in the
laboratory during sample preparation. Duplicates are used mainly for inorganic analysis, and
MSDs are used in organics. Duplicates are performed per 20 samples of similar matrixin QC
Levels C and L. Duplicates are optional for QC Level E.

5.4 LABORATORY CONTROL SAMPLE PROGRAM REQUIREMENTS

The laboratory will employ a laboratory control sample program that monitors sample
preparation and analysis.The LCS program is monitored through the use of control charts.
The purpose of this program is to demonstrate that the laboratory process for : _ple
preparation and analysis is in control. The LCS program is required for ali ER projecLs.

An LCS is a laboratory blank with a known amount of analyte(s) added or a
commercially available standardconsisting of known analyte concentrations representative of
the contaminants to be determined. Analytes selected for spikingshould be representative of
the compound class. It is suggested that:

• Forvolatile organiccompounds (VOC.s) andsemivolatile organic compounds, the method
blank can be used as the LCS. Ali surrogates in the method blank must be monitored on
control charts.

• For pesticides, at least two target compounds are added to a blank other than the
method blank. These compounds are monitored on control charts.

• For polychlorinated biphenyls (PCBs), at least one target Aroclor is added to a blank
other than the method blank. The compound is monitored on a control chart. If
pesticides and PCBs are both being determined, it is recommended that a single LCS
with both pesticide and PCB spikes be used.

• For metals determined by inductively coupled plasma (ICP), an LCS must be monitored
by means of control charts for at least three metals.

• For metals determined by atomic absorption [graphite furnace atomic absorption
(GFAA), furnace atomicabsorption (FAA), andcold-vapor atomic absorption (CVAA)],
an LCS must be monitored by means of a control chart for each element.

• For wet chemical methods, an appropriate LCS for each method must be used (e.g., for
cyanide, a control standard of sodium cyanide from a source other than that used for
calibration maybe spiked into water and analyzedwith the water samples). The value for
the control is monitored on the control chart.

It is recommended that two types of matrixblanks be employed. One type of matrix is
the laboratory blankwater. The second type of matrix is a laboratory soil or blank sand. This
soil can be pulverized and homogenized. If the soil used is known to contain some analytes
of interest, no spiking may be required. The LCS matrixshould be comparable to the sample
matrix (i.e., analyze water control samples when water samples are analyzed).
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In the LCS, problems encountered with matrix effects and sample nonhomogeneity will
be minimized through the use of blank water and well characterized soil. This information,
used in conjunction with sample MS recoveries, can aid in determining whether an out-of-
control condition is because of laboratory problems or matrix problems.

5.4.1 Control Charts

Control charts provide a useful tool in assessing analytical performance through the
graphic display of a parameter's variability over ti,i_. The parameter plotted on the chart is
related to control sample testing either directly in terms of concentration or indirectly in
terms of derived information [i.e., means, ranges, percent recoveries (%Rs), relative percent
differences (RPDs), or slopes of least-square data fits].

The laboratory must provide a brief description of the basic methodology for control
chart use. Considerations covered include:

• establishing the number of LCSs per run sequence,

• determining parameters to be plotted against time,

• defining a statistical/mathematical basis for establishing and updating warning and control
limits, and

• identifying shifts and trends that may typically be revealed by these charts.

5.4.2 Administration of Control C]mm

The LQAP will address the following aspects of administering control charts.

• What types of laboratory activities the control charts will monitor.

• How often the LCSs will be run.

• How soonafter results are obtained the chartswill be monitored.

• Who is responsible for reading the charts.

• How changes in personnel, equipment, or processes will affect the charts.

• How often and under what circumstances limits will be updated.

• What corrective actions will be taken for out-of-control events.

5.4.3 Statistical Approach to Control Charts

Formulas used for the calculation of control chart limits must be provided. Conventional
control chart formulas are based on normally distributed measurements and short-term
variation. When data fit these conditions, the charts should perform as desired. Otherwise,
the charts will either falsely signal out-of-control warnings more frequently than usual, fail to
detect existing out-of-control conditions as often as they ordinarily would, or both (for
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different types of out-of-control situations). To correct any problems caused by improperly
fitting control charts, the laboratory may propose alternate methods for setting control chart
limits. Ali such proposals must include data and supportive statistical evidence. Possible
alternate statistical approaches can include using nonparametric techniques, using medians
instead of averages for the centerlines, identifying sources of variation, using long-term
vari_ion instead of short-term variation in setting limits, and transforming the data.

5.4.4 Minimum Statistical Control Charting

At a minimum, the laboratory must create an LCS control chart for each method of
analysis and sample matrix. These charts will monitor laboratory measurements obtained from
the LCS.

Each control chart must consist of a centerline, two warninglimits, and two control limits.
Control limits are calculated by moving range or by standard deviation.

If charting software does not markthe limits, the reviewer of the control chart needs to
locate them to evaluate the data properly.

A minimumof 20 points per chart will be obtained before the initial attempt to establish
control limits. If the laboratory does not have 20 points, recommended EPA recovery limits
for the method must be used until the necessary 20 points are attained. Once control limits
are established, they remain in effect until a change in the process warrants recalculation of
control limits on a new set of at least 20 points. The laboratory would attempt to identify
reasons for the process change and submit a corrective actions report explaining the reason
for changing control limits.It is acceptable for a program to be used that recalculates control
limits each time a point is entered or recalculates control limits every 20 points, but this must
be noted in the monthly progress reports and the LQAP. Laboratory control limits shall be
equal to or within EPA limits whenever such EPA limits exist. Any new points generated are
to be plotted on the control chart within 24 h.

5.4.5 Criteria for an Out-of-Control Condition

The laboratory must specify its criteria for defining an out-of-control condition related
to control chart limits and patterns in the LQAP. A laboratory process for a particular analyte
will be considered out of control whenever, at a minimum,any one of the following conditions
is demonstrated by control chart monitoring of that analyte.

• Any one point is outside control limits.

• Any three consecutive points are outside warning limits.

• Any eight consecutive points are on the same side of the centerline.

• Any six consecutive points are such that each point is larger (or smaller) than its
immediate predecessor.

• Any obvious cyclic pattern is seen in the points.
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If a software program is used that is not capable of flagging data that are outside these
criteria, it is the responsibility of laboratory personnel to flag these out-of-control conditions
manually.

5.4.6 Reactions to Out-of-Control Conditions on Control Samples

The LQAP must describe steps that will be taken in the event of an out-of-control
condition. The laboratory must identify what action will be taken when warning and/or control
limits are exceeded. Warning conditions may only require more frequent observations of a
piece of equipment; control conditions require shutting down an instrument and implementing
corrective action. Out-of-control events detected in the control charts must be documented
in a corrective action report.

5.5 ,aNALYTICAL METHOD REQUIREME2qTS

Following are analytical method requirements specific to ER projects.

• Only approved analytical methods such as those shown in Table 5.2 for water and soil
are to be used for analysis of ER samples.

• Ali volatile and semivolatile organic analyses conducted by GC/MS must meet ali quality
control criteria set by the most current EPA CLP methods. When a non-CLP method
such as SW-846 is required, the recommended QA/QC of the methods will be required
by APO. This includes demonstration of required tuning and calibration of the GC/MS
prior to analysis and every 12 h; analysis of those blanks, surrogates, MS/MSDs and
internal standards (IS) set by the method at the required frequency; and evaluation of
that data in accordance with the limits established by the method. Compound
identification; detection limit calculations and reporting of tentatively identified
compounds (TIC) must also meet the requirements of the method. These requirements
are mandatory regardless if the specified method is from SW-846 or the NPDES. TICs
are not required for the TCLP analysis.

• For nitroaromaties, the appropriate method(s) developed by the U.S. Army Toxic and
Hazardous Materials Agency or EPA shall be used.

• The Energy Systems Common Laboratory Practices committee is developing a list of
standardized protocols that have regulatory approval or for which regulatory approval can
be sought. Methods that are not in Table 5.2 and unconventional methods or deviations
that have not gone through the Common Laboratory Practices process must be indicated
to the ER project manager. The project manager has several support sources to assist
in evaluating the effectiveness and appropriateness of a method: the chemist on the
project team, the APO, AF_G, and the Common Laboratory Practices committee.
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Table 50. Analytical methods

ME13[-IOD DESCRIYTION btLrl_OD DESCRIIrnON

C_neral Parameters Method 218.5 Chromium - Hexavalent, Dissolved
Method 219.1 Cobalt - AA, Direct Aspiration

Method 110.1 Color - Colorimetric, ADMI Method 219.2 Cobalt. hA, Furnace
Method 110,2 Color. Colorimetric, Platinum.Cobalt Method 220.1 Copper - AA, Direct Aspiration
Method 110.3 Color - Spectrophotometric Method 220.2 Copper - hA, Furnace
Method 120.1 Conductance - Specific Conductance Method 231.1 Gold - AA, Direct Aspiration
Method 130.1 Hardness. Total (mg/L as CaCO3) Method 231.2 Gold - AA, Furnace

Colorimetric, Automated EDTA Method 235.1 Iridium- AA, Direct Aspiration
Method 130.2 Hardness - Total (mg/L as CaCO3) Method 235.2 Iridium- hA, Furnace

Titrimetric, EDTA Method 236.1 Iron. AA, Direct Aspiration
Method 140.1 Odor - Threshold Odor (Consistent Series) Mctho0 236.2 Iron - hA, Furnace
Method _50.1 pH - Electrometric Method 239.1 Lead. AA, Direct Aspiration
Method 150.2 pH-Electrometric (Continuous Monitoring) Method 239.2 Lead. Furnace
Method 160.1 Residue-F'dterable-Gravimetric,Dried at Method 24ZI Magnesium - AA, Direct Aspiration

180"C Method 243.1 Manganese - hA, Direct Aspiration
Method 160.2 Residue - Nonfilter - Gravimetric, Dried at Method 243.2 Manganese - hA, Furnace

• : 103-105"C Method 245A Mercury - Cold Vapor, ManualMethod 160.3 Re_lue. Total - Gravimetric, Dried at Method 245.2 Mercury. Cold Vapor, Automated
103.105"C Method 245,5 Mercury. Cold Vapor, Sediments

Method 160.41:_::Residue-Volatile-Gravimetric, Ignition at Method246Aii__ Molybdenum. AA, Direct Aspiration
:: 550eC ':Method:7,#_6.2::I_ Molybdenum AA, Furnace

Method 160.5 Residue - Settle.able Matter - Volumetric i Method 249A :_ Nickel - AA, Direct Asl_'ation
Method 170.1 Temperature : Method249.2 ::i Nickel- AA, Furnace
Method 180.1 Turbidity- Nephelometric iMethod,252,l! i: Ounium - AA, Direct Aspiration

iMethod 252.2 Osmium - hA, Furnace
Method 253.1: Palladium - AA, Direct Aspiration

Metals by Atomic _rption Method 25_ ::i: Palladium- hA, Furnace
: _ Meth¢x_ Method 255.1::ii! Platinum- AA, Direct Asi_ation

iMeth_255)2 Platinum - AA, Furnace

' " " Pote_um - hA, Direct/_xration
M_200//i Metals-ICP-AES iiUc_i264:1 iii Rhenium-hA, Direct Aspiration
Method 202.1 Aluminum - hA, Direct Aspiration Method 264.2_ Rhenium - hA, Furnace
Method202.2 : Aluminum - hA, Furnace Method 265ol :! Rhodium. hA, Direct Aspiration
Method.204A. Antimony-hA, DirectAspiration .Method265.2• Rhodium. hA, Fuma_
Metb_ :204,2 Antimony-hA, Furnace ':Method26ZI.:_IRuthenium-AA, DirectAspiration
Metlmd20f_2 Anent: - hA, Furnace
Method2063. Arsenic- hA, Hydride :Me_267,2 :ii: Ruthenium- hA, FurnaceMethod270.2 :i_ Selenium. AA, Furnace
Method 206.4 i! Arsenic- Spectrophotometric, SDDC Me_!2703:.i!:i Selenium- AA, Hydride
Metlx3d 206,5 Arsenic - Digestion Method for Hydride :Method:_:l:> ::!_ Silver. AA, Direct Aspiration

and SDDC ::Me_:I:27Z2 i!:_i:Silver. hA, Furnace
Method208il' Barium- hA, Direct Aspiration Me_:!273A!_iii Sodium- AA, Direct _tion
/Mettmd208.2::il Barium- hA, Furnace :i:Mathodii273_::::i:ilSodium - hA, Furnace

Meth_:-210Ai_ Beryllium-AA, Direct Aspiration :::M¢__:I :iiTnamum- Direct Al_rat_
_._210,2i ii l_dlium - A_ Furna_ Thallium.AA,Furna_

Boron - _tric, Curcumin "lm - AA, Direct Aspiration
"_:213A i:iilCadmium. AA, DirectAspiration ...............:....... "I'm- AA, Furnace
:Metlmd2_ _:.iCadmium - hA, Furnace Titanium.AA, Direct A_u/ration
Me.tired 215.111:1Ca_um - hA, Direct Aspiration .... Titanium - AA, Furnace

Calcium - Titrin_tri_ EDTA Vanadium - hA, Direct Asp/ration
C_mlium - AA, Direct Aspiration ........... Vanadium - AA, Furnace

Me.fired 21a-_ii:!i Chromium- AA, Furna_ Zinc.AA, DirectAspiration
Method 218.3 Chromium - Chelation.Extraction Method 289,2i Zinc- AA, Furnace
Method 21&4 Chromium - Hexavalent, Chelation .... _:_>: :!. _!::
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Table 5.2 (continued)

METHOD D_ON MEI'HOD DESCRIFHON

Inorganic Parameters Method 352.1 Nitrate - Colorimetric, Brucine
Method 353.1 Nitrate-Nitrite. Colorimetric, Automated

Method 300.0 Anions - Ion Chromatography Hydrazine Reduction
Method 305.1 Acidity - Titrimetric Method 353.2 Nitrate-Nitrite - Colorimetric, Automated
Method 310.1 Alkalinity - Titrimetric (pH 4.5) Cadmium Reduction
Method 310.2 Alkalinity - Colorimetric, Automated Method 353.3 Nitrate-Nitrite. Colorimetric, Manual

Method Orange Cadmium Reduction
Method 320.1 Bromide - Titrimetric Method 354.1 Nitrite - Spectrophotometric
Method 325.1 Chloride - Colorimetric, Automated Method 360.1 Oxygen-Dissolved. Membrane Electrode

Ferricyanide, AA I Method 360.2 Oxygen-Dissolved-Modified Winkler:(Full
:Method 325.2 Chloride - Colorimetric, Automated Bottle Technique)

Ferricyanide,AA II Method 365.1 Phosphorus. Ali Forms - Colorimetric,
Method 325.3 Chloride - Titrimetric, Mercuric Nitrate Automated, Ascorbic Acid
Method 330.1 Chlorine - Total Residual - Titrimetric, Method 365.2 Phosphorus. Ali Forms. Colorimetric,

Amperometric Ascorbic Acid, Single Reagent
Method 330.2 : Chlorine- Total Residual- Titrimetric, Back. Method 365.3 Phosphorus. Ali Forms. Colorimetric,

' ::,::-:: Iodometric AscorbicAcid,Two Reagents
Method 3303 Chlorine- Total Residual- Titrimetric, Method 365.4 Phosphorus- Total. Colorimetric,

,:_ _: lodometric ! Automated, Block Digestor, AAII

_M_!330,4:_ii Chlorine-Total ResiduaI-Titrimetric, DPD- Method :370.1:i Silica. Dissolved - Colorimetric
' FAS Meth0d 375A i:::: Sulfate - Colorimetric, Automated

.... Spectrophotometric, DPD :Method 375.2 Sulfate. Colorimetric, Automated Methyl
:Method 335.1 :.i Cyanide- Amenable to Chlorination Thymol Blue,- AAII
Method 3352 Cyanide Total. Titrimetric, Method 3753 Sulfate - Gravimetric

::i Spectrophotometric Method 375.4 Sulfate -Turbidimetdc
Method _3353 :!iiCyanide Total. Colorimetric, Automated Method 376.1 Sulfide - Titrimetric,Iodine

i:i UV Method 376.2 Sulfide. Colorimetric, Methylene Blue
::iMethod_l:_:iii:. Fluoride. Colorimetric, SPADNS with iMethod:377,1:i:i_:! Sulfite- Titrimetric
':: .... i::::i: ...... Bellack Distillation ::Me_:405.1:iii:ill Biochemical Oxygen Demand (BOD)
Method340:2 :i::.:I Fluoride. Potentiometric, Ion Selective .. .... : (5 d, 20"C)
.... ':_ Electrode Method 410A Chemical Oxygen Demand. Titrimetric,

Method340_i:i_ Fluoride. Colorimetric, Automated Mid.Level
Method 410.2: Chemical Oxygen Demand - Titrimetric,........ .... Comptexone ..

:Method._45A i_.iiIodide- Titrimetric " :i Low.Level
Nitrogen. Ammonia - Colorimetric, Method 4103 Chemical Oxygen Demand - Titrimetric,

• _ Automated Phenate .... High.Level for Saline Waters
Method3502 : Nitrogen- Ammonia- Colorimetric, Method 410.4 'I Chemical Oxygen Demand-C.olorimetric,

Titrimetric, Potentiometric, Distillation :: Automated; Manual• . :i. . :

!:: Procedure Method413A: i Oil and Grease-Gravimetric, Separatoty
Method 3503 :! Nitrogen - Ammonia. Potentiometric, Ion i Funnel Extraction,Total Recoverable
.: . ..... -::. : Selective Electrode iMethod::413.2ii::._:.... Oil and Grease - Spectrophotomet_,

Method351.1i ii! Kjeldahl-Total. Colorimetric, Automated : : Infrared,Total Recoverable
. i Phenate _Met_:415A::il !I Organic Carbon.Combustion or Oxidation,

Method:35._i.il. Kjeldahl-Total. Colorimetric, Semi. . ::::::. ......::.. ::: Total
i. :: :.:: .i:::i:: Automated Block Digester- AAII Me_415_ _:!Organic Carbon.UV Promoted, Permifate

Method351Z::il Kjeldahl.Total - Colorimetric - 'ritrimetric, :.:. Oxidation, Total
Potentiometric Method::418;1/:!!: Petroleum - Spectrophotometric, Infrared,

:ili!

M_351iAilil i: Kjeldahl-Total- Potentiometric - Ion : .... :ilii: Hydrocartmm, Total, Recoverable• i :ii:i

....: ::i :::!_:: _i!:!SelectiveElectrode . .... ,
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Table 5.2. (continued)

METItOD. :i DESCKIFHON METHOD DES_ON
• .:...:ii ,_:

Method :420111 Phenolics - Spectrophotometric, Manual Organic Compounds
4.AAP Total Recoverable with (Priority Pollutants - Wastewatc;r)

•. Distillation

Method 420,2 Phenolics - Colorimetric, Automated Method 601 .:Purge.able HalocarDons.GC/HECD(ECD)
4.AAP Total Recoverable with Method 602: _ Purgeable Aromatics - GC/PID
Distillation Method 603 .:I Acrolein and Acrylonitrile - GC/FID

•Method42031_i:_Phenolics-Spectrophotometric,MBTH Method604:i:::iPhenols-GC/FID(ECDafter
: " " : :i::_i_ Total Recoverable with Distillation ....._ :: :: Derivatization)
Ue,lhod:425A :I! Methylene Blue-Colorimetric, Active Method.005:i!::i_:.:Benzidines. HPI.C/Electrochemical

• _. :_ . i:i:_::! Substances (MBAS) Detector

:Met_:4301::l::i:il NTA- Colorimetric,Manual,Zinc-Zincon :Method606 i::: PhthalateEsters-GC/ECD

•!Method43012.:.i:iNTA -Colorimetric,Automated,Zinc- _Method607i::i.:::Nitrosamines-GC/NPD
'.......::i_ii:i:_i!_::_. Zincon Method 608:_!!ii,:::OrganochlorinePesticidesandPCBs -:: :i••.......:/ ....
.... . ......:_::! GC/ECD

OrganicCompounds :!Method:610::::::.... Polynuclear Aromatic - HPLCflJV/SP (or)
(Drinking Water) .::: ':. "::i GC/FID Hydrocarbons

:..... ..::. •_._:._::.... iMethod•611: i:i/:.i::Haloethers - GC/I-IEC
i.i!M_od$01_i_!:iii:.Trihalomethanes - P&T - GC/HEC(ECD) Chlorinated Hydrocarbons - OCJECD
::Me_:.:50.!i2iiiili_! Trihalomethanes.LLE.OC/HECD(ECD) i_i!Meth0d6i3!:i::i_ii.i::2,3,7,8-Tetrachloro-dibcnzo-p-dioxin-
!Mei_!iS0:_:_ii_: Trihalomethanes- GC/MS (SLM) GC/MS
,iM_:$02A!_:!_.!ii! Regulated VOCs-GC(FSCC)/HECD(PID Purgeables- P&T/GCJMS

R.  t.a VOC .C,e4 -I', k.a)m -CD .........

_iM_:_il: :::.:.] Aromatict_Unsat'd Cixls. OC(HT- :!i:::i_iRCRA Waste Analysis Methods
i Packed)/PID (General Characteristics)

l EDB/DBCP -OC/ECD

.Meth_:.:i.505::iii::?:i:::::i:;:OrganohalidePests/PCB-OCJECD Ignitability.Pensky.MartensClosed.
:M_iS_i!_i!iiiiiiii::_:, Phthalates/Adipate - GC_ID ili:._!:_!:_:::i:i_:i_:_::+::_:::_:' Cup Method
::.:.iM_._71_:!i_ii_N/P Pesticides- C.-C-ECD lgnitability.Setaflar,h Closed.Cup Method
i_.i:_t_!_ii!i_!_:_:i PCB- GC/ECD :Meth_!:iiH!0ili_ CorrmivityTowardSteel
ili_.M_!iS_:::i!i!il PCB (Screening)- Perchlorination - OC/ .!Mcth_::.i:_[310::::i_:!i!iExtraction Procedure (EP) Toxicity

ECD !::_iMethMii:.!!2.. Extraction Procedure for Oily Wastes
i Met_iSi_i:!:.i_i:!.:_iDioxin (2,3,7¢8-TCDD) - HR_MS Toxic CharacteristicLeachingProcedure
Meth_iS.15,::!:_:_iliPhenmy Acid.qHerbicides - Dlazomethane - ":: (TCLP)

::!_::_::!:i::,:!ii_-i_i!?_i:!:!:::i_ GCJECD

iM_.i_!l! i Purgeable VOC,s. GC (Packed)MS
_::Me_ii_/_!21iiii! Purgeable VOCs G_FSCC)/MS _: Sample Preparation Method for" !:::iii_:,iii_.i!'i:..........:iii!!,:;::!!

:_:_::_............... Metals:i:iM_ii_!:_:_ii_i! Extractables-SPE/GC(FSCC)/MS
.:.!:iM_..:S_:[!_ii!i:,::_N-Methylcarbamates/Pest- HPCI./ ::::::i:i................

PCR(OPA Reaction) ::::iMei_Odi_S:::__ii!Acid Digestion of Waters for Total
.::iM©_ _ i_::: Glyphmate - HPCI./PCR/SPF _:_:::.::i:.,.!::::..!_:.i:i:i:.!::.....................Recoverable or DissolvedMetals for

:::::M_::i.5_ii::i:_ili::_:::iiEndotlmll - Derivatization/GCdECD :ii_i;ii_::i!!!:ii!i_i::i:!il.i.ii_ii:i:.i ii Analy_ by Flame Atomic Abrz_'ption:.:.M_ii_9_iiiiiiii:il Diquat - HPLC/UV Spectroscopy or Inductively Coupled
i:iilMet_iiSS01ii_iiiii_iillPAH- _LC/UV/SPF i ii::i:_:: ii Plasma Spectrmcopy

Extracts for Total Metals for Analysis by
Flame Atomic Amorption Spectrma3_

_i:.i_-!.:_::ii' i_:: or tnduct_lyCoupledPmma
Spcctroscopy
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Table 5.2. (continued)

METHOD DESCRIFHON MLrrHOD DESCRIFHON

Method 3020 Acid Digestion of Aqueous Samples and Method 7060 Arsenic (AA, Furnace Technique)
Extracts for Total Metals for Analysis by Method 7061 Arsenic (AA, Gaseous Hydride)
Furnace Atomic Absorption Spectroscopy Method 7080 Barium (AA, Direct Aspiration)

Method 3040 Dissolution Procedure for Oils, Greases, or Method 7090 Beryllium (AA, Direct Aspiration)
Waxes Method 7091 Beryllium (AA, Furnace Technique)

Method 3050 Acid Digestion of Sediments, Sludges, and Method 7130 Cadmium (AA, Direct Aspiration)
Soils Method 7131 Cadmium (AA, Furnace Technique)

Method 7140 Calcium (AA, Direct Aspiration)
Method 7190 Chromium (AA, Direct Aspiration)

Sample Preparation Methods for Method 7191 Chromium (AA, Furnace Technique)

..... Organics Method 7195 Chromium Hexavalent (Co-precipitation)
Method 7196 Chromium Hexavalent (Colorimetric)

Method 3500 Organic Extractionand Sample Preparation Method 7197: Chromium Hexavalent (Chelation/
Method3510:: ' Separatory Funnel Liquid.Liquid Extraction

Method.3520_ii.! Extraction Method 7198 ChromiUmpolarographyHeXavalent(Differential Pulse
Continuous Liquid.Liquid Extraction Method 17200 " Cobalt (AA, Direct Aspiration)

Method.35_.ii::i:SoxhletExtraction
SonicationExtraction .Method7201 Cobalt(AA,FurnaceTechnique)

Method 7210 _: Copper(AA,DirectAspiration)
Method_3580_ii:: Waste Dilution ::Method:7211..:i:i_:Copper (AA, Furnace Technique)

:::: _:Methodi7_ !:!iiiIron (AA, Direct Aspiration)

" _ii Cleanup Methods For Organics _:Method:7420i::: Lead (AA, Direct Aspiration)' ::Method!7421 ::: Lead (AA, Furnace Technique)
' :.Method7430!i,::::: Lithium (hA, Direct Aspiration)

Method_ :ii Cleanup .Methodi7450ii:_iII:!Magnesium (AA, Direct Aspiration)
Method 3610 ::Alumina Column Cleanup : Method7460 !i_i:iManganese (AA, Direct Aspiration)
iMethod._i_ll i Alumina Column Cleanup and Separation :Method !74611:!iiI_, Manganese (hA, Furnace Technique)........ of Petroleum Wastes .............. ........

: :iMethed:!7470::::::ii:Mercuryin LiquidWaste (Manual Cold,
:iMethc_:36_:! .... Florisil Column Cleanup Vapor Technique)
::Mcthod:::3630i! Silica Gel Oeanup _Meth_i_7471:i::iill:. Mercury in Solid or Semi.Solid Waste
::iiM_:i_!i Gel.Permeation Cleanup ........ : : :-__:::::_;i::::::_:::" i_i:!!i:i (Manual Cold-Vapor Technique)
.:Meth_ii3650::.::i Acid-Base Partition Cleanup :Me'hod7480 i:::! Molybdenum (AA, Direct Aspiration)
::Method:_ii:!i: Sulfur Cleanup Method7.481 >:.:: Molybdenum (AA, Furnace Technique)
Method:38!0_!i_i:Headspace iMetl_od7520:i!:i Nickel (AA, Direct Aspiration)
:Method 3820:.ii:.:_ Hexadecane Extraction and Screening of :.Method 75_ii _:::.iOsmium (hA,Direct Aspiration)

Purgeable Organics i:Meihod7610!_.::i!i:_Potassium (AA, Direct Aspiration)

.Method:50_, Purge-and-TrapVolatileOrganic llMeth_:7:740!::!:Selenium(AA,FurnaceTechnique)
: _:::i:::.::_i Compounds

.Method:5_:i! i Protocol Analysis of Sorbent Cartridges for II:Meth_:i7741 i::_!:Selenium (AA, Gaseous Hydride)Silver (AA, Direct Aspiration)I[:!Meth_:7760_'::i!
: ::_:: ::_.::..... Volatile Organic Sampling Train II:Meth_776il ::ili:Silver (AA, Furnace Technique)

.: .::.i_il:.i:.i:i_ [l::Method 7770 _iiiiSodium (AA, Direct Aspiration)
[[ ::.Meth_7780::i:.!ii_Strontium (hA, Direct Aspiration)

::i Determination of Metals ]]Method:7_:i:i!il Thallium (AA, Direct Aspiration)
IIMethod:7X :: :ii: i':Thallium(AA,Fu ceTechnique)

Me_:6010:::i::iInductivelyCoupledPlasmaAtomic II:Method7870:ii!i:.Tin(hA,DirectAspiration)
....... •i::.:.i,iEmission [[:Method7910...!:_.iVanadium(AA,DirectAspiration)

:::: :_ : .:.:, ...... Spectroscopy _h__ 7_

i Aspiration) i
[.M_:.7_:I:: [ Antimony(hA,Dire.ctAspiration)

'.i_
[Method7041 i Antimony(AA,FurnaceTechnique) :::::
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Table 5.2. (continued)

MEI'HOD DESCRIVHON METHOD DESCRIFHON

Organic Allalysis by C-ras Method 9020 Total Organic Halides (TOX)

Chromatographic Methods Method 9021 Purgeable Organic Halides (POX)
Method 9022 Total Organic Halides (TOX) by Neutron

Method 8000 Gas Chromatography Activation
Method 8010 Halogenated Volatile Organics Method 9030 Sulfides
Method8011 1,2-Dibromoethaneand 1,2-Dibromo-3- Method9031 ExtractableSulfides

chloropropaneinWaterby Method9035 Sulfate(Colorimetric,Automated,
MicroextractionandGas Chromatography Chloranilate)

.Method8015 NonhalogenatedVolatileOrganics Method9036 Sulfate(Colorimetric,Automated,
Method8020 AromaticVolatileOrganics MethylthymolBlue,AAII)
Method8021 VolatileOrganicCompoundsinWaterby Method9038 Sulfate(Turbidimetric)

Purge-and-Trap CapillaryColumn GC Method 9040 pH Electrometric Measurement
with PID and Electroconductivity Method 9041 pH Paper Method
Detector in Series Method 9045 Soil pH

Method 8030 Acrolein, Acrylonitrile,Acetonitrile Method 9050 Specific Conductance
Method Phenols Method 9060 Total Organic Carbon
Method 8060 Phthalate Esters Method 9065 Phenolics (Spectrophotometric, Manual
Method 8070 Nitrosamines 4.AAP (Distillation)
Method 8080 Organochlorine Pesticides and PCBs Method 9066 Phenolics (Colorimetric, Automated 4.
Method 8090 Nitroaromatics and Cyclic Ketones AAP with Distillation)
Method 8100 Polynuclear Aromatic Hydrocarbons Method 9067 " Phenolics (Spectrophotometric, MBTH

with Distillation)
Method 8110 Haloethers Method 9070 Total Recoverable Oil & Grease
Method.8120 Chlorinated Hydrocarbons
Method 8140 Organophosphorus Pesticides • (Gravimetric, Separatory Funnel

Extraction)
Method 8141 Organophosphorus Pesticides, Capillary Method 90711 :I Oil & Grease Extraction Method forColumn

Method8150 ChlorinatedHerbicides SludgeSamples
TotalColiform.MultipleTube

i: :i:.::.i!. FermentationTechnique
i.: :Method:9132iii::.ilTotal Coliform-Membrane Filter

" i:IOrganic Analysisby ::.....i_.iTechnique
Gas Chromatographic/Mass Method 9200 r " _ Nitrate
S_pic Methods Method 9250 :: Chloride (Colorimetric, Automated

Ferricyanide AAI)
..

Method 8240 _S for Volatile Organics Method 9251 Chloride (Colorimetric, Automated
:Method 8250 GC/MS for Semivolatile Organics: FerricyanideAAII)

: • : Packed Column Technique ::Method 9252 %: Chloride (Titrimetric, MercuricNitrate)

Method 8260 _ C,-CJMSfor Volatile Organics: Capillary Method 9310:.i::! Gross Alpha & Gross Beta
: Column Method 9315:: i:i Alpha.Emitting Radium Isotopes

Method8270. GC/MS for Semivolatile Organics: Method9320 :i!i Radium.228
•.... Capillary Column

Method 8280.: Polychlorinated Dibenzo.p-dioxins and .... .
" ' Polychlorinated Dibenzofurans ....

' I

HPLC for Explosives

• .!!

• ' :.iMiscellaneous Test Methods
• : :!

.,i:.:i:. •

Method 9010 :!:.i:!Total and Amenable Cyanide ii: ........ "
• : •: :..:::::::.i:ii! (Colorimetric, Manual)
Method 9012 :: Total and Amenable Cyanide " ii: • :

:: (Colorimetric, Automated UV)

"Draft
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Unconventional methods submitted for approval must demonstrate laboratory capability
to handle the specific matrix, identify the parameters of interest, and achieve the
required detection limits. As a minimum, the method must state:

- Sample handling

- Sample preparation

-. Instrumentation and operating conditions

- Analysis steps, including ali relevant technical information

- Applicable QC measures and criteria

If the method is approved, the project manager incorporates it into the WP. Regulatory
approval of the WP will then include approval of the method or deviation for that
project. Unconventional analytical methods for work that was ongoing before the
distribution of these requirements generally will have received project approval by this
course. The method must receive approval from the project manager before
implementation by the laboratory.

Available protocols for analysis of radiochemical, air, and biota samples may be less
standardized or less detailed than those for other sample types. Typically, sample
preparation and QC call for more input on the part of the laboratory. Methods are
available from the references below, but laboratory SOPs must be carefully reviewed to
ensure that they provide results consistent with the DQOs, as described for
unconventional methods.

Biota

"Residues of Organochlorine Pesticides andPolychlorinatedBiphenyls: Autopsy Data for
Bald Eagles." J. Pestle. Monit. 9:11-14. (Cromartie, D. W., et al. 1975).

Radiochemistry

Eastern Environmental Radiation Facility Radiochemistry Procedures Manual. EPA 520/
5-84-006. (EPA 1984).

Air

National Institute of Occupational Safety and Health. NIOSH Manual of Ana_ical
Methods, Publication No. 84-100, U.S. Department of Health and Human Services,
Cincinnati, Ohio, February (NIOSH 1984).

SW-846, Method 0010, Appendix B.Total Chromatographable Organic Material Analysis.

Emission Assessments of Conventional Stationary Combustion Systems: Methods and
Procedures Manual for Sampling and Analysis, Interagency Energy/Environmental R&D
Program, Industrial Environmental Laboratory Research Laboratory, RTP.
EPA-600/7-79-029a (EPA 1979).
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• An LCS shall be analyzed with each batch and recoveries plotted on control charts (refer
to Sect. 5.4).

• Optimum batch size is determined by the number of samples of similar matrixwith the
ability to be processed simultaneously through the entire preparation and analytical
process within a normalwork shift. For example, if 5 samples can be extracted but 20 can
be analyzed by the instrument during a normal shift, the batch size is 5 samples.

• For ali GC quantitative methods (not screening), second-column confirmation shall be
performed on ali positive responses for the analytes of interest. Second-column
confirmation must be performed with the same types of QC samples as were required
for the quantitation column.

• When performing petroleum hydrocarbon, oil and grease, anion (such as nitrates,
sulfates, and chloride), and other wet chemical methods, an MS and duplicate are
required for every 20 samples of similarmatrix.Similarmatrix is defined as either soil or
water from the same site.

• Ali methods require calibration.

- For ali semivolatile andvolatile analysisby GC/MS, the current calibration protocol
of the method shall be used. The current criteria shall be used for frequency of
calibration and for checking the system performance calibration compounds and
calibration check compounds (CCCs).

- For other methods, a minimum of three different concentration standards plus a
blank standard for each analyte shall be analyzed for initial calibration. The initial
calibrationcurve shall be plotted andthe correlationcoefficient andresponse factors
evaluated. The laboratory must indicate the acceptance criteria to be used for the
initial calibration curve. Calibration shall include one standard of a concentration at
method detection limits. If samples are not within calibration range, appropriate
dilution shall be performed to bring samples into range.

• Ali GC analysis must use the external calibration method.

• An MS and MSD are required for organic analyses for every 20 samples of similar
matrix. For metals analysis, a duplicate and an MS are required for every 20 samples of
similar matrix.

• Postdigestion spikes are required for furnace analysis and when the MS analysis is
outside acceptable limits.
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6. REQUIREMENTS FOR SAMPLE ANALYSIS
DELIVERABLF__ REQUIREMENTS

Specific deliverables have been designated for each QC level. The sample deliverables
are designed to ensure that ali necessary data for the successful completion of the project is
obtained. Ali laboratories receiving ER samples are required to provide these deliverables.

6.1 LEVEL A

A formal final report is not required; the only deliverables are sample results. The daily
single-point calibration must be kept on file. More information on Level A deliverables can
be found in Requirements for Quality Control of Field Activities, ES/ERfFM-I1 (Energy
Systems to be issued in 1993).

6.2_B

Deliverables include sample results, method blanks, three-point calibration, and
continuing calibration checks. More information on Level B deliverables can be found in
Requirements for Quality Control of Field Activities, ES/ERfFM-11 (Energy Systems to be
issued in 1993).

6.3 LEVr_I. C

Submission of the forms referred to in Table 6.1, or similarforms, is required. The CI_
forms indicated in Table 6.1 are based on the current CLP SOW; the forms required for the
organics analysis (OLM01.8) series and inorganics analysis (ILM02.1) series of CLP SOWs
are listed in Table 6.1. If forms other than CLP forms are used, the laboratory must include
a copy of those forms in the LQAP or send them to the ER project manager for approval
before initiating work. Raw data are not required; however, the laboratory must define its
policy of raw data retention.

For investigative projects, both hard copy _,nd electronic data transmission (EDT) will
be required once the EDT system is defined. In_ernal laboratories may be exempted from
submitting QC data for certain monitoring projects if the information is readily retrievable and
the project manager specifies the exemption in the WP. The Common Laboratory Practices
C,ommittee will define the EDT system. Data should be retrievable and sortable. QC
information has to be the same electronically as on hard copy. Error-free transm_ion has to
be ensured. QC requirements for EDT are being investigated and will be incorporated into
future revisions of this document.

6.4 LEVEL D

The main difference between Level D deliverables and Level C deliverables is that
Level D deliverables include raw data. A CLP, or CLP-equivalent, package is required for
Level D, regardless of the analytical method. It is also a requirement that ali LCS control
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charts associated with the ER project be supplied with the data package. Electronic
deliverables consist of ali the data on the forms.

6.5 LEVEL E

The minimum information to be submitted must include laboratory case narratives, COC,
sample results, method blank data, initial and continuing calibration data, and control charts
from the LCS data. Exact deliverables will be stated in the WP and approved by the ER

project manager before initiating work.

Table 6.1. Data set deliverables for Level C quality assurance_

Method requirements Deliverables

Requirements for ali methods:

•- l-!olding time information and methods Signed chain-of-custody forms
requested

.,. Discussion of laboratory analysis, Case narratives
including any laboratory problems

- LCS with results on control charts. Run Control charts
with each batch of samples processed

Organics: GC/MS analysis

- Sample results, including TICs CLP Form 1 or equivalent

- Surrogate recoveries CLP Form 2 or equivalent

- Matrix spike/spike duplicate data CLP Form 3 or equivalent

- Method blank data CLP Form 4 or equivalent

- GC/MS tune CLP Form 5 or equivalent

- GC/MS initial calibration data CLP Form 6 or equivalent

- GC./MS continuing calibration data CLP Form 7 or equivalent

- GC,/MS internal standard area data CLP Form 8 or equivalent

GC analysis

- Sample results CLP Form I or equivalent

- Surrogate recoveries CLP Form 2 or equivalent

- Matrix spike/spike duplicate CLP Form 3 or equivalent

- Method blank data CLP Form 4 or equivalent

- Initial calibration data of single For VI PEST-1 and PEST-2
component analytes



56

Table 6.1 (continued)

Method requirements Deliverables

- Initial calibration for multicomponent Form VI PEST-3
analytes

- Analyte resolution summary Form VI PEST-4

- Calibration verification summary Form VII PEST-1

- Calibration verification summary Form VII PEST-2

- Analytical sequence Form VIII PEST

- Florisil cartridge check Form IX PEST.1

- Pesticide GPC calibration Form IX PEST-2

- Pesticide identification summary for
single component analytes Form X PEST-1

- Pesticide identification summary for
multicomponent analytes Form X PEST-2

If calibration factors are used A form listing each analyte, the
concentration of each standard, the
relative calibration factor, the mean
calibration factor, and the %RSD

If a calibration curve is used Calibration curve and correlation
coefficient

- Continuing calibration data CLP Form 9 or equivalent

- Positive identification CLP Form 10 or equivalent

Metals

- Sample results CLP Form 1 or equivalent

- Initial and continuing calibration CLP Form 2 or equivalent, and
dates of analyses and calibration
curve, and the correlation coefficient
factor

- Method blank CLP Form 3 or equivalent and dates
of analyses

- ICP interference check sample CLP Form 4 or equivalent and dates
of analyses

- Spike sample recovery CLP Form 5A or equivalent

- Postdigestion spike sample recovery for CLP Form 5B or equivalent
ICP metals

- Postdigestion spike for GFAA CLP Form 5B or equivalent

- Duplicates CLP Form 6 or equivalent

- _ CLP Form 7 or equivalent

- Standard addition CLP Form 8 or equivalent and dates
of analyses
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Table 6.1 (continued)
Method requirements Deliverables

- Preparation log CLP Form 13 or equivalent

- Run log CLP Form 14 or equivalent

Wet chemistry

- Sample results Report result

- Matrix spike duplicate Percent recovery (%R) and relative
percent difference (RPD)

- Method blank Report result

- Initial calibration Calibration curve and correlation
coefficient

- Continuing calibration check %R and percent difference (%D)

- Run log Copy of run log

Radiochemical analysis

- Sample results Report results

- Initial calibration Efficiency determination

- Efficiency check %D from calibration

- Background determinations Report results

- Minimum detectable activity Report results

- Method blank Report results

- Spike recovery results Spike added and %R

- Internal standard results Standard added and %R

- Duplicate results Report results and RPD

- Self absorption factors (alpha and beta) Report factors

- Run log Copy of run log

a ContractLaboratoryProgram(CLP) formsare basedon the organicanalysis(OLM01.8)and inorganic
analys,is(ILM02.1)seriesofCLP SOWs.(EPA 1988d)

b Formsmustbesubmittedelectronically,as hardcopy,or bothwaysdependingon the specificationsinthe
WorkPlan.
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7. DATA VALIDATION GUIDELINF__

Data must be validated against acceptable criteria to provide assurance that data are
adequate for the intended use. The project must indicate in the QAPP the process and
criteria to be used to validate project data, as well as the percentage of data to be validated.
The validation process compares the objective vs the actual through evaluation of the
SPARCC parameters. The process will consist of data editing, screening, checking, auditing,
verification, flagging, and review. A qualified representative, designated by the ER project
manager or the contractor but independent of the laboratory, will perform data validation.
The laboratory will not perform data validation; validation is independent of laboratory data
review. The ER project manager or the contractor will certify in writing that data have been
validated and flagged in accordance with the defined process.

When data validation is performed, the holding time begins at the date of sample collection
for a// methods. Samples must be shipped by overnight delivery on the day of collection.
Holding times to be used shall be so noted in the WP and shall be listed by analysis method
along with the type of bottle used, preservation requirements, and storage conditions.

The ER policy regarding holding times is as follows:

• Holding times begin on the day of sample collection.

• Sample shipment and delivery must be coordinated with the laboratory to maintain
sample integrity.

• Holding times must be identified in each project work plan or scope of work for each
parameter or group of parameters to be analyzed.

• Holding times are measured in days from the date of sampling, unless the holding time
is specified in hours or some other unit of time.

• Extraction holing times are met when the sample is placed into the appropriate medium.

• The time between completion of extraction and the beginning of concentration shall not
exeee.d one day unless specified otherwise in a particular method.

• Postextraction or digestion, analytical holding times, begin when sample extraction or
digestion is initiated.

• Holding time ends when the analysis, resulting in reported data, has been initiated (i.e.,
semivolatile GC/MS extract material is injected into the last instrumentation). If the final
reported data results from a dilution or re-injection or the sample, this analysis must have
been completed within the holding time.

• For organics, storage between the time of extraction and concentration shall be at 4*C.
Storage for metals following digestion may be at room temperature.

• Medium- or high-concentration volatile organics shall not be held following extraction;
their analysis must take piace immediately after extraction. Volatile organics are to be
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analyzed by the low-level method unless the concentration criteria listed for medium- or
high-concentration analysis in the requested method are met.

Volatile organics are to be analyzed by the low-level method unless the concentration
criteria listed for medium- or high-concentration analysis in the requested method are met.

Tables 7.1 through 7.7 outline holding times, containers, and preservatives for some
methods applicable to the ER Program. Methods not included in these tables will follow the
holding times and preservation techniques stated by the method. In the ER Program, CLP
holding times are consistent with CLP validation guidelines, and water samples for volatile
organics must be preserved. Sample preservation is generally limited to pH control, chemical
addition, refrigeration, and freezing.

It must also be noted that ER has specific requirements concerning blanks when
performing data validation. The following guidelines regarding blanks must be followed:

• Blank results are not to be subtracted from sample values for any reason.

• Blank criteria apply to ali blanks (e.g., field, equipment, trip, method). Where more than
one blank is a__ssociatedwith a given group of samples, the evaluation shall be based on
comp-_.risonwith the associated blank having the highest concentration of contaminant.

ER project managers need to plan data validation as part of the project, plan for cost,
obtain appropriate expertise to perform data validation, use the correct region/state
requirements, and write validation procedures as part of the project plan. lt needs to be noted
that each region and/or state has differences in validation procedures, based on the Superfund
procedures, Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analyses (EPA 1988e), and Laboratory Data Validation Functional Guidelines for Evaluating
lnorganics Analyses (EPA 19ggb).

The percentage of validation that needs to be performed is based on the DQOs of the
project. The cost of validation is dependent on the level of validation required but should not
exceed 10 to 15% of the analytical costs of the data to be validated. As electronic deliverables
become more established, electronic compliance screening and some proportion of validation
review can be expected.

7.1 LEVEL A DATA VALIDATION GUIDEIMq_

Level A data require no data validation because only sample results are presented.

7.2LEVEL B DATA VALIDATION GUIDELINES

LevelB datado notundergoa validationprocessbutmustundergoa formalreview

process.The ER projectmanagerortheengineeringentity,ifapplicable,inconcertwithfield
laboratoryanalysts,willindicateintheQAPP theprocessandcriteriatobe usedtoreview
data.Acceptablecriteriafordatareviewmustbedefinedpriortosampleanalysis.The process
willaddressdataediting,screening,andverification.Dataverificationmustincludechecking
calibrationandblankstoensurecriteriahavebccnmet.The reviewprocessmustinclude
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instructions for flagging samples associated with blanks or calibrations that are out of criteria.
The engineering entity or its contractor shall use MS information to evaluate data.

The ER project manager or the contractor must certify in writing that data have been
reviewed in accordance with the defined process.

7.3 LEVEL C DATA VALIDATION GUIDELINES

Listed below are the minimumvalidation criteria that will be used in evaluating analytical
data for a Level C QC analysis. Validation procedures and criteria must be identified in the
project WP, outlining validation of holding times, initial calibration, continuing calibration,
blank ,cssample results, and any project-specific considerations. The validation procedure for
methods not listed here must be approved by the project manager and the APO, or their
support designees.
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Table 7.7. Fawinmmental Restoration requirements for general chemical analyses

Holding time
Method (from date of

Parameter number Matrix collection) Container Preservative

100 Physical Properties

Color 110.1, .2, .3 water 48 hours P, Ga C.tx_l,4°C

Conductance 120.1 water 28 days P, G Cool, 4°C

Hardness 130.1, .2 water 6 months P, G HNO3 to pH <2

pH 150.1 water Analyze P, G None Req.
immediately

Residue 160.1, .2, .3, .4 water 7 days P, G Cool, 4°C

Settleable Matter 160.5 water 48 hours P, G Cool, 4°C

Temperature 170.1 water Analyze P, G None required
immediately

Turbidity 180.1 water 48 hours P, G Cool, 4"C

200 Meta_

Chromium VI 218.4,.5 water 24 hours P,G Cool,4°C

300Inorganics,
Non-Metallics

Acidity 305.1 water 14 days P, G Cool, 4°C

Alkalinity 310.1, .2 water 14 days P, G Cool, 4°C

Bromide 320.1 water 28 days P, G None required

Chloride 325.1, .2, .3 water 28 days P, G None required

Chlorine 330.1, .2, .3, water Analyze P, G None required
.4, .5 immediately

Cyanides 335.1, .2, .3 water 14 days P, G Cool, 4"C
NaOH to

pH >12
0.6gascorbicacid

Fluoride 340.I, .2, .3 water 28 days P, O None required

Iodide 345.1 water 24 hours P, G Cool, 4"C

Nitrogen

Ammonia 350.1, .2, .3 water 28 days P, G Cool, 4"C
H2SO4to pH <2

Kjeldahl, total 351.1, .2, .3, .4 water 28 days P, G Cool, 4"C
HzSO4 to pH <2

Nitrate plus Nitrite
353.1, .2, .3 water 28 days P, G Cool, 4"C

H_SO( to pH <2

Nitrate 352.1 water 48 hours P, O C.z_, 4"C

Nitrite 354.1 water 48 hours P, G Cool, 4"C

Dissolved oxygen Analyze O bottle None required
probe 360.1 water immediately and top
Winkler 360.2 water 8 hours G bottle Fix on site and

andtop storeindark
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Tab_ 7.7 (continued)

Holding time
Method (from date of

Parameter number Matrix collection) Container Preservative

Phosphorus
orthophosphate,
dissolved 365.1, .2, .3 water 48 hours P, G Filter on site

Cool, 4°C

Hydrolyzable 365.1, .2, .3 water 28 days P, G Cool, 4*C
HzSO4 to pH <2

Total 365.1, .2, .3, .4 water 28 days P, G Cool, 4*C
HzSO4 to pH <2

Total 365.1, .2, .3 water 24 hours P, G Filter on site
dissolved Cool,4"C

HzSO4 to pH <2

Silica 370.1 water 28 days P only Cool, 4°C

Sulfate 375.1, .2, .3, .4 water 28 days P, G Cool, 4°C

Sulfide 376.1, .2 water 7 days P, G Cool, 4*C add 2
ml zinc

acetate plus
NaOH to pH >9

Sulfite 377.1 water Anab'ze P, O None required
immediately

*Polyethylene (P) or glass (G).
bDissolved metals require filtration before pH adjustment.

7.3.1 PetroleumHydrocarbons(EPA Method418.1)

HoldingTuner-Ensure thatholdingtimesweremet.Holdingtimesare28 daysfromthe
dateof collection.Ali samplesmustbe properlypreserved.

If the holdingtimewas exceeded or sampleswerenot preserved:

• Documentthatsampleswerenot properlypreserved.

• Documentthat holdingtimeswereexceeded.

• Flagali associatedpositiveresultsas estimated(J).

• Flag ali associatedsamplequantitationlimits asestimated(UJ).

Note: The holdingtime of 28 daysappliesonly to petroleumhydrocarbonsanalyzedby
EPA Method418.1.Holdingtimesfor otherpetroleumhydrocarbonanalyticalmethods
(includingCaliforniaModified8015) can be foundin Table7.4.

InitialCah'bration.-Ensure,at a minimum,that a three-pointstandardcurvebracketing
sample concentrationis performeddaily.The correlationcoefficientmust meet or exceed
0.995 before the analysisof samples.

If the minimumnumberof standardswas not used for initialcalibration:
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• Qualify data as unusable (R).

If the instrument was not calibrated daily before sample analysis:

• Qualify data as unusable (R).

If the correlation coefficient is less than 0.995:

• Qualify sample results greater than or equal to the Instrument Detection Limit (IDL)
as estimated (J).

• Qualify sample results less than the IDLs as unusable (R).

Continuing Cah'bration--Ensure that the continuing calibration falls within ±20% of the
midrange standard.

If the criterion is not met:

• Qualify sample results greater thatl or equal to the IDL as estimated (J).

• Qualify sample results less than the IDL as unusable (R).

Blanks--Ensure that ali associated blanks were analyzed.

If the concentration in the sample is less than or equal to five times the concentration
found in the blank:

• The result is considered as a nondetect and flagged as such (U).

If the concentration in the sample is greater than five times the concentration found in
the blank:

• The result is considered positive and no flag is required.

Laboratory Control Sample_-Ensure that each sample is analyzed in a batch in which an
LCS has been performed. Any LCS exceeding internal QC limits set by the laboratory for a
given sample matrix shall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from re-analysis
reported.

If holding times are exceeded in the re-analysis, both sets of data shall be presented.
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If the LCS results are outside internal laboratory limits and if the MS results are outside
the laboratory limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCS as unusable (R).

• Qualify positive results for ali samples associated with the LCS as estimated (J).

Matrix Spike/Matrix Spike Duplieato-Ensure that an MS/MSD has been associated with
each sample. Control limits must be established by the laboratory. These criteria cannot be
used alone to evaluate precision and accuracy. Flagging is not required.

732 Gas Chromatograph/Mass Spectrometer Volatile Organics

Validation for GC/MS volatile organics will essentially follow the CLP Functional
Validation Guidelines. The criteria below are based on the CLP SOW, Revision 0LM01.8.

Holding Times-Ensure that samples have been analyzed within 14 days from date of
collection for water samples that are preserved and refrigerated. The same holding times are
applied to soil samples.

If water samples are unpreserved, the holding time is seven days from date collected. If
there is no indication of preservation, assume samples are unpreserved.

If the holding time was exceeded or samples were not preserved:

• Document that samples were not properly preserved.

• Document that holding times were exceeded.

• Flag ali associated positive results as estimated (J).

• Flag ali associated sample quantitation limits as estimated (UJ).

GasC'hromatograph/Mass Spectrometer Tuning--Ensure that a bromofluorobenzene tune,
meeting the CLP criteria, is completed every 12 h of sample analysis and that each sample
is associated with a tune.

If tunes do not meet the expanded criteria as listed below:

m/z Ion abundance criteria

50 8.0to40.0%ofmass95
75 30.0to66.0%ofmass95

95 basepeak,100% relativeabundance
96 5.0 to 9.0% of mass 95 (see note)
173 less than 2% of mass 174
174 50 to 120% of mass 95
175 5.0 to 9.0% of m/z 174
176 93 to 101% of m/z 174
177 5.0 to 9.0% of m/z 176
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Note: Ali ion abundances must be normalized to the m/z 95, the nominal base peak, even
though the ion abundance of m/z 174 be up to 120% that of m/z 95.

• Flag associated data as unusable (R).

Initial Cah'bration--Theresponse factor of the compounds listed in Table 7.8 must meet
the minimum RRF criteria at each concentration level and maximum %RSD criteria for the
initial calibration with allowances made for up to two volatile compounds. However, the
RRFs for those two compounds must be greater than or equal to 0.010, and the %RSD of
those two compounds must be less than or equal to 40% for the initial calibration to be
acceptable. However, these compounds will still be qualified per appropriate data validation
guidelines.

Table7.& Minimumrelativeresponsefactorsfor initial
cah'brationof volatile organics--C_ SOW RevisionOLM01.8

Volatilecompound MinimumRRF

Bromomethane 0.100

Vinyl chloride 0.100

1,1-Dichloroethene 0.100

1,1-Dichloroethane 0.200
Chloroform 0.200

1,2-Dichloroethane 0.100
1,1,1-Trichloroethane 0.100
CarbonTetrachloride 0.100

Bromodichloromethane 0.200

gis-1,3-Dichloropropene 0.200
Trichloroethene 0.300

Dibromochloromethane 0.100

1,1,2-Trichloreoethane 0.100
Benzene 0.500

trans-1,3-Dichloropropene 0.100
Bromoform 0.100

Tetrachloroethene 0.200

1,1,2,2-Tetrachlorethane 0.500
Toluene 0.400

Chlorobenzene 0.500

Ethyibenzene 0.100

Styrene 0.300

Xylenes (total) 0.300
Bromofluorobenzene 0.200
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The following compounds (see Table 7.9) have no maximum %RSD, or maximum percent
criteria; however, these compounds must meet a minimum RRF criterion of 0.010.

Table7.9. Compoundsthat mustmeet
a minimumRRF criterionof 0.010

Acetone 1,2-Dichloropropane
2-Butanone 2.Hexanone

Carbon disulfide Methylene chloride

Chloroethane 4-Methyl-2-pentanone
Chloromethane Toluene-d8

1,2-Dichloroethene (total) 1,2-Dichloroethane.d4

If any compound listed in Table 7.8 has an RRF less than the required minimum criteria:

• Flag ali positive results for that compound as estimated (J).

• Flag nondetects for that compound as unusable (R).

If any compound listed in Table 7.8 exceeds 20.5 %RSD:

• Flag positive results for that compound as estimated (J).

• Qualify nondetects using professional judgment.

Continuing Cah'bration-Emure that the RRF for ali compounds is greater than or equal
to those listed in Tables 7.8 and 7.9 and ali percentages are less than or equal to 20.5% RSD.

If any compound has an RRF of less than those listed in Tables 7.8 and 7.9:

• Flag positive results for that compound as estimated (J).

• Flag nondetects for that compound as unusable (R).

If any compound has a %D greater than 25%:

• Flag positive results for that compound as estimated (J).

• Flag nondetects using professional judgment.

Blanks--Emure that ali associated blanks were analyzed.

If a compound is found in a blank but not found in the associated sample, no action is
taken.

If a compound is found in a blank and the associated sample the following two rules (5x
and 10x) apply:
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• The 10x Rule applies to the four common laboratory contaminants listed below.

methylene chloride
acetone
toluene

2-butanone (methyl ethyl ketone)

- When the concentration of that compound is greater than or equal to the contract-
required quantitation limit (CRQL) but less than 10 times the highest concentration
found in any blank, consider the result as a nondetect and flag it with a (U).

- When the concentration of that compound is less than the CRQL and less than
10 times the highest concentration found in any blank, report the result as the CRQL
with a (U) qualifier.

- When the concentration of the compound is greater than or equal to 10 times the
highest concentration found in any blank, the result is considered as positive, and no
flag is required.

• The 5x Rule applies to ali compounds other than the four common laboratory
contaminants listed previously.

- When the concentration of that compound is greater than or equal to the CRQL but
less than 5 times the highest concentration found in any blank, consider the result as
a nondetect and flag it with a (U).

- When the concentration of that compound is less than the CRQL and less than
5 times the highest concentration found in any blank, report the result as the CRQL
with a (U) qualifier.

- When the concentration of the compound is greater than or equal to 5 times the
highest concentration found in any blank, consider the result as positive, and no flag
is required.

• Sample analytes not detected or detected at levels less than CRQL are reported as the
CRQL with a (U) flag added.

If gross contamination exists:

• Flag ali compounds affected as unusable (R).

If inordinate amounts of other compounds and/or TICs are found in any blank:

• Note this in the validation comments.

LaboratoryControl Samples-Ensure that each sample is analyzed in a batch in which an
has been performed. Any LCS exceeding internal QC limits set by the laboratory for a

given sample matrixshall require all data from the associated batch of samples to be closely
inspected.
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If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from the re-
analysis reported.

If holding times are exceeded in the re-analysis, both sets of data shall be presented.

If the LCS results are outside internal laboratory limits and if MS results are outside the
CLP limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCS as unusable (R).

• Qualify positive results for ali samples associated with the LCS as estimated (J).

Surrogates-Ensure that ali surrogates are within CLP limits.

If any surrogate recovery is out of specification but greater than 10% recovery:

• Qualify positive results as estimated (J).

• Qualify nondetects with the CRQL as estimated (UJ).

If any surrogate shows less than 10% recovery:

• Flag positive results as estimated (J).

• Flag nondetects as unusable (R).

If any blank has surrogates out of specification:

• Flag results using professional judgement.

Matrix Spike/Matrix Spike Duplieato-Ensure that an MS/MSD has been _;oeiated with
each sample. Control limits must be established by the laboratory for each spiking compound.
These criteria cannot be used alone to evaluate precision and accuracy. Flagging is not
required.

Internal Standard Area Performance-Ensure that IS area counts do not vary by more
than a factor of 2 (-50% to + 100%) from the associated calibration standard.

Retention time of the IS must not vary more than ±30 seconds from the associated
eah'bration standard.

If an IS area count is outside -50% or + 100% of the associated calibration standard:

• Flag positive results for compounds quantitated using that IS as estimated (J).
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• Flag nondetects for compounds quantita_ed using that IS with the CRQL as estimated
(uJ).

It extremely low area counts are reported t, if performance exhibits a major, abrupt
drop-off, a severe loss of sensitivity is indicated:

• Qualify nondetects as unusable (R). A discussion must be included in the case narrative
describing the problem.

7.3.3 Gas Chromatograph Volatile Organics

Holding Times--Ensure that holding times were met and samples were properly preserved.
Water samples that are preserved must be ax,.alyzedwithin 14 days. If water samples are
unpreserved, the holding time is 7 days. If there is no indication of preservation, assume
samples are unpreserved. Soil samples must be analyzed with 14 days.

If holding time was exceeded or samples were not preserved:

• Document that samples were not properly preserved.

• Document that holding times were exceeded.

• If the holding time is grossly exceeded, use best professional judgment as to data
reliability. The reviewer may flag ali associated nondetect data as unusable (R).

• Flag ali positive results as estimated (J).

• Flag ali associated sample quantitation limits as estimated (UJ).

Cah'bration--Ensure that an external calibrationprocedure is used folrquantitation by the
laboratory.

If calibration factors are used for sample quantitation:

• For initial calibration, ali %RSD must be less than or equal to 20%.

• For continuing calibration, ali %D must be less than 15%.

If linear regression is used for sample quantitation:

• Verification of the calibration curve is required, and the correlation coefficient must be
greater than or equal to 0.995.

In the primary analysis, ali standards are analyzed at the beginn/ng of the 12-h period,
followed by tb' proper sample/standard sequence. ConfLrmationanalysis requh'es a midlevel
standa-d at th_.beginr_ng of the 12-h period. The midle_,elstandard must be repeated after
every 10 samples.

If the criteria for initial calibration are not met:

Flag ali associated quantitative results as estimated (J).
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If the criteria for continuing calibration are not met:

• In the primary analysis, flag ali associated quantitative results as estimated (J).

• In the confirmation analysis, use professional judgment as to data reliability.

If proper standards have not been analyzed:

• Use professional judgment as to data reliability.

Blanks--Emure that ali associated blanks were analyzed.

If a compound is found in a blank but not found in the associated sample, no action is
taken.

If a compound is found in a blank and the associated sample, the following two rules (5x
and 10x) apply:

• The 10x Rule applies to the four common laboratory contaminants listed previously.
I

- When the concentration of that compound is greater than or equal to the CRQL but
less than 10 times the highest concentration found in any blank, consider the result as
a nondeteet and flag it with a (U).

- When the concentration of that compound is less than the CRQL and less than
10 times the highest concentration found in any blank, report the result as the C'RQL
with a (U) qualifier.

- When the concentration of zhe compouncl _ greater than or equal to 10 times the
highest concentration found in any blank, consider the result as positive, and no flag
is required.

• The 5x Rule applies to ali compounds other than the four common laboratory
contaminants listed previously.

- When the concentration of that compound is greater than or equal to the CRQL but
less than 5 times the highes_ concentration found in any blank, consider the result as
a nondeteet and flag it with a (U).

- When the concentration of that compound is less than the CRQL and less than
5 times the highest concentration found in any blank, report the resu2t_ the CRQL
with a (U) qualifier.

- When the concentration of the compound is greater than or equal to 5 times the
highest concentration found in any blank, consider the result as positive, and no flag
is required.

Sample analytes not detected or detected at levels less than CRQL are reported as the
CRQL with a (U) flag added.

Laboratory Control Samples-Ensure that each sample is analyzed in a batch in which an
LCS has been performed. Any LCS exc.e_ing internal QC limits set by the laboratory for a
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given sample matrixshall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from the re-
analysis reported.

If holding times are exceeded in the re-analysis, both sets of data shall be _resented.

If the LCS results are outside internal laboratory limits and if MS results are outside the
CLP limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCL as unusable (R).

• Qualify positive results for ali samples associated with the LCS as estimated (3).

Surrogates--Ensure that ali samples are spiked with the surrogate compounds stated in
the specific volatile method. Control limits must be established by the laboratory for each
surrogate.

If any surrogate recovery is out of specification but greater than 10% recovery:

• Flagpositive results as estimated (,I)_

• Flag negative results with the CRQL as estimated (UJ).

If any surrogate shows less than 10% recovery:

• Flagpositive results as estimated (J).

• Flag nondetects as unusable (R).

If any blank has surrogates out of specification:

• Flag results using professional judgement.

If zero recovery is reported:

s The reviewer should request the sample chromatogramsand examine them to determine
if the surrogate may be present but slightly outside its retention time window. If this is
the case, in addition to assessing surrogate recovery for quantitative bias, the overriding
consideration is to investigate qualitative validity of the analysis.
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If the surrogate is not present:

, Flag positive results as estimated (J).

• Flag ali nondeteets as unusable (R).

Matrix Spike/Matrix Spike Duplicate--Ensure that an MS/MSD has been associated with
each sample. Control limits must be established by the laboratory for each spiking compound.
These criteria cannot be used alone to evaluate precision and accuracy. Flagging is not
required.

Compound Identification--Ensure that retention times of reported compounds fall within
the calculated window for the two chromatographic columns. Second-column confirmation is
mandatory.

If the qualitative criteria for the two-column confirmation were not met:

• Qualify ali positive results as unusable (R).

73.4 CrasChromatography/Mass S_meter Semivolatile Organics

Validation for GC/MS semivolatile organics will essentially follow the CLP Functional
Validation Guidelines. The criteria below are based on the February 1988 CLP SOW
Revision OLM01.8 (EPA 1988e).

Holding Tunes-Ensure that holding times have been met and samples have been
preserved. Both samples and extracts must be preserved at 4"C. Water samples must be
extracted within 7 days, and the extract must be analyzed within 40 days of extraction date.
Soil samples must be extracted within 14 days, and the extract must be analyzed within
40 days of extraction date.

If holding time was exceeded or samples were not preserved:

• Document that samples were not properly preserved.

• Document that holding times were exceeded.

• Flag ali associated positive results as estimated (J).

• Flag ali associated sample quantitation limits as estimated (UJ).

If holding time is grossly exceeded:

• Use best professional judgment as to data reliability. Ali associated nondeteet data may
be flagged as unusable (R).

Cras _matograph_{a._ Spectrometer Tune--Ensure that a decafluorotriphenyl-
phosphine tune, meeting the CLP criteria, is completed every 12h of sample analysisand that
each sample is associated with a tune.
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If tunes do not meet the expanded criteria, as listed below:

m/z Ion abundance criteria

51 30.0 to 80.0% of m/z 198
68 less than 2.0% of m/z 69
69 present
70 less than 2.0% of m/z 69

127 25.0 to 75% of m/z 198
197 less than 1.0% of m/z 198
198 base peak, 100% relative abundance
199 5.0 to 9.0% of m/z 198
275 10.0 to 30.0% of m/z 198
365 greater than 0.75% of m/z 198
441 present, but less than m/z 443
442 40.0 to 110% of m/z 198
443 15.0 to 24.0% ofm/z 442

® Flag associated data as unusable (R).

Initial Cah'bration.-The response factorof the compounds listed in Table 7.10 must meet
the minimum RRF criteria at each concentration level and maximum %RSD criteria for the
initial calibration with allowances made for up to four compounds. However, the RRFs for
those two compounds must be greater than or equal to 0.010, and the %RSD of those four
compounds must be less than or equal to 40% for the initial calibration to be acceptable.
However, these compounds will still be qualified per appropriate data validation guidelines.

If any compound has an RRF of less than that listed in Tables 7.10 or 7.11:

• Flag positive results for that compound as estimated (J).

• Flag nondetects for that compound as unusable (R).

If any compound listed in Table 7.10 has a %RSD of greater than 20.5:

• Flag positive results for that compound as estimated (J).

• Nondetects may be qualified using professional judgment.

Continuing Cah'bration--Ifany compound exceeds the minimum RRF of the analytes
listed in Tables 7.10 or 7.11:

s Flag positive results for that compound as estimated (J).

• Flag nondetects for that compound as unusable (R).
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Table 7.10 (continued)
Table 7.10 Minimum response factors for initial cah'bration

of semivolatile organicz---CLPSOW Revision OLM01.8

Semivolatile Minimum Semivolatile Minimum
compounds RRF compounds RRF

II IIII

Phenol 0.800 Dibenzofuran 0.800
bis(-2-Chloroethyl)ether 0.700 2,4-Dinitrotoluene 0.200
2-Chlorophenol 0.800 4-Chlorophenyl-phenylether 0.400
1,3-Dichlorobenzene 0.600 Fluorene 0.900
1,4-Dichlorobenzene 0.500 4-Bromophenyl.phenylther 0.100
1,2-Dichlorobenzene 0.400 Hexachlorobenzene 0.100
2-Methylphenol 0.700 Pentachlorophenol 0.050
4-Methylphenol 0.600 Phenanthrene 0.700
N-Nitroso-Di-propylamine 0.500 Anthracene 0.700
Hexachloroethane 0.300 Fluoroanthene 0.600
Nitrobenzene 0.200 Pyrene 0.600
lsophrone 0.400 Benzo(a)anthracene 0.800
2-Nitrophenol 0.100 Chrysene 0.700
2,4-Dimethylphenol 0.200 BenzoCo)fluoranthene 0.700
bis(2-2-Chloroethoxy)methane 0.300 Benzo(k)fluoranthene 0.700
2,4-Dichloropehnol 0.200 Benzo(a)pyrene 0.700
1,2,4-Trichlorobenzene 0.200 Indeno(1,2,3-cd)pyrene 0.500
Naphthalene 0.700 Dibenzo(a,h)anthracene 0.400
4-Chloro-3-methylpheno 0.200 Benzo(g,h,i,)perylene 0.500
2-Methylnaphthalene 0.400 Nitrobenzene-d5 0.200
2,4,6-Trichlorophenol 0.200 2-Fluorobiphenyl 0.700
2,4,5-Trichlorophenol 0.200 Terphenyl-d14 0.500
2-Chloronaphthalene 0.800 Phenol-d5 0.800
Acenaphthylene 1.300 2-Fluorophenol 0.600
2,6-Dinitrotoluene 0.200 2-Chloropehnol-d4 0.800
Acenaphthene 0.800 1,2-Dichloroethane-d4 0.400

The following compounds (see Table 7.11) have no maximum %RSD, or maximum
percent criteria; however, these compounds must meet a minimum RRF criterion of 0.010.

Table 7.11 Compounds that must meet a minimum RRF criterion of 0.010

2,2'-oxybis(l-Chloropropane) 4-Nitroaniline

4-Chloroaniline 4,6-Dinitro-2-methylphenol

Hexachlorobutadiene N-Nitrosodiphenylamine

Hexachlorocyclopentadiene Di-n-butylphthalate

2-Nitroaniline Butylbenzylphthalate

Dimethylphthalate 3,3'-Dichlorobenzidine

3-Nitroaniline bis(2-Ethylhexyl)phthalate

2,4-Dinitrophenol 2,4,6-Tribromophenol

4-Nitrophenol Carbazole

Diethylphthalate
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If any compound has a %D of greater than 25%:

• Flag positive results for that compound as estimated (J).

• Nondeteets may be qualified using professional judgment.

Blanks-Ensure that ali associated blanks were analyzed.

If a compound is found in a blank but not found in the associated sample, no action is
taken.

If a compound is found in a blank and the associated sample the following two rules (5x
and 10x) apply:

• The 10x Rule applies to those phthalate esters that are common laboratory contaminants.

- When the concentration of that compound is greater than or equal to the CRQL
but less than 10 times the highest concentration found in any blank, consider the
result as a nondeteet and flag it with a (U).

- When the concentration of that compound is less than the CRQL and less than
10 times the highest concentration found in any blank, report the result as the
CRQL with a (U) qualifier.

- When the concentration of the compound is greater than or equal to 10 times the
highest concentration found in any blank, the result is comidered as positive, and
no flag is required.

• The 5x Rule applies to ali compounds other than the four common laboratory
contaminants listed previously.

- When the concentration of that compound is greater than or equal to the CRQL
but less than 5 times the highest concentration found in any blank, consider the
result as a nondeteet and flag it with a (U,_

- When the concentration of that compound is less than the CRQL and less than
5 times the highest concentration found in any blank, report the result as the CRQL
with a (U) qualifier.

- When the concentration of the compound is greater than or equal to 5 times the
highest concentration found in any blank, eomider the result as positive, and no flag
is required.

Sample analytes not detected or detected at levels less than CRQL are reported as the
CRQL with a (U) flag added.

If gross contamination exists:

• Flag ali compounds affected as unusable (R).

If inordinate amounts of other compounds and/or TICs are found in any blank:

• Note this in the validation comments.
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Laboratory Control Samplet,-Ensure that each sample is analyzed in a batch in which an
LCS has been performed. Any LCS exceeding internal QC limits set by the laboratory for a
given sample matrix shall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from the re-
analysis reported.

If holding times are exceeded in the re-analysis, both sets of data shall be presented.

If the LCS results are outside internal laboratory limits and if MS results are outside the
CLP limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCS as unusable (R).

• Qualify positive results for ali samples associated with the LCS as estimated (J).

Surrogates--Ensure that surrogate recoveries are within CLP limits.

If any t,,o surrogate recoveries are outside the limits in any one fraction or any one
surrogate in any fraction is below 10% recovery, there should have been a re-analysis of the
sample by the laboratory.

If two or more surrogate recoveries in one fraction are out of specification but greater
than 10% recovery:

• Flag positive results as estimated (J).

• Flag negative results with CRQL as estimated (UJ).

If any surrogate shows less than 10% recovery:

• Flag positive results as estimated (J).

• Flag negative results as unusable (R).

If any blank has surrogates out of specification:

• Flag results using professional judgement.

Matr_:tSpikedMatrix Spike Duplicate--Ensure that 1 out of 20 samples has been spiked
in duplicate. Recoveries shall meet the CLP criteria.

If recoveries do not meet the criteria, examine the LCS data.

If LCS data and MSs exceed limits:
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• Flag data as unusable (R).

If LCS data from the batch are satisfactory:

• Data are usable, and the low recovery shall be discussed in the final report.

Internal Standard Area Performance--Ensure that IS area counts did not vary by more
than a factor of 2 (-50% to + 100%) from the associated calibration standard.

Retention time of the IS must not vary more than +30 s from the associated calibration
standard.

If an IS area count is outside -50% or + 100% of the associated calibration standard:

• Flag positive results for compounds quantitated using that IS as estimated (J).

• Flag nondetects for compounds quantitated using that IS with the CRQL as estimated
(UJ).

If extremely low area counts are reported or if performance exhibits a major, abrupt
drop-off, a severe loss of sensitivity is indicated:

• Qualify nondeteets as unusable (R). A discussion must be included in the case narrative
describing the problem.

73.5 PesticidcrdPolychlorinated Biphenyls

Holding Times--Ensure that holding times have been met and that samples have been
properlypreserved. Both samples and extracts must be preserved at 4*C. Water samples must
be extracted within 7 days of collection, and analyzed within 40 days of the extraction date.
Soil samples must be extracted within 14 days of sample collection and analyzed within
40 days of the extraction date.

If holding time was exceeded or samples were not preserved:

• Document that samples were not properly preserved.

• Document that holding times were exceeded.

• Flag ali positive results as estimated (J).

• Flag ali associated sample quantitation limits as estimated (UJ).

If holding time is grossly exceeded:

• Use best professional judgment as to data reliability.The reviewermay flag ali associated
nondetect data as unusable (R).

The followingguidelines are for CLP SOW Revision OLM01.8 methodology:

Cah'bration--Ensurethat an external calibration procedure is used for quantitation by _he
laboratory.
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If calibration factors are used for sample quantitation:

• For initial calibration, ali %RSD must be l_s than or equal to 20%.

• For continuing calibration, ali %D must be less than 15%.

If linear regression is used for sample quantitation:

• Verification of the calibration curve is required, and the correlation coefficient must be
greater than or equal to 0.995.

If the criteria for initial calibration are not met:

• Flag ali associated quantitative results as estimated (J).

If the criteria for continuing calibration are not met:

• In the primary analysis, flag ali associated quantitative results as estimated (J).

• In the confirmation analysis, use professional judgment as to data reliability.

If proper standards have not been analyzed:

• Use professional judgment as to data reliability.

Blanks-Ensure that ali associated blanks were analyzed.

If a compound is found in a blank but not found in the associated sample, no action is
taken.

If a compound is found in a blank and the associated sample, the tollowing 5x Rule
applies:

• When the concentration of that compound is greater than or equal to the CRQL but less
than 5 times the highest concentration found in any blank, consider the result as a
nondetect and flag it with a (U).

• When the concentration of that compound is less than the CRQL and less than five
times the highest concentration found in any blank, report the result as the CRQL with
a (U) qualifier.

• When the concentration of the compound is greater than or equal to five times the
highest concentration found in any blank, consider the result as positive, and no flag is
required.

• If gross contamination exists (i.e., saturated peaks), ali affected compounds in the
asociated samples should be qualified as unusable and flagged with an (R) qualifier.

Sample analytes not detected or detected at levels less than CRQL are reported as the
CRQL with a (U) flag added.
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Pesticide Cleanup Pn3e_ures--Ensure that pesticide cleanup procedures are utilized to
remove matrix interferences from sample extracts prior to analysis. The use of the Florisil
cartridge cleanup procedure significantly reduces matrix interferences caused by polar
compounds. Gel permeation chromatography (GPC) is used to remove high molecular weight
contaminants that can interfere with the analysis of target analytes. Pesticide cleanup
procedures are checked by spiking the cleanup columns and cartridges and verifying the
recovery of pesticides through the cleanup procedure.

• Cheek the data from the GPC calibration check analyses and the Form IX PEST-2 and
recalculate some of the %Rs to verify that the %Rs of the pesticides in the matrix spike
solution are within 80-110% and that the Aroclor patterns are similar to those of
previous standards. Check to make sure that no transcription errors have occurred.

• If Florisil cartridge check criteria are not met, the raw data should be examined for the
presence of polar interferences and professional judgement should be used in qualifying
the data. If a laboratory chooses to analyze samples under an unacceptable Florisil
cartridge check, the APO should be notified.

• If gel permeation criteria are not met, the raw data should be examined for the presence
of high-molecular-weight contaminants and professional judgement should he used in
qualifying the data. If a laboratory chooses to analyze samples under unacceptable gel
permeation criteria, the APO should be notified.

• If zero recovery was obtained for the pesticide compounds and surrogates during either
cheek, the nondetected target compounds may be suspect and the data may be qualified
unusable (R).

Laboratory Control Sampler,---Ensurethat each sample is analyzed in a batch in which an
LCS has been performed. Any LCS exceeding internal QC limits set by the laboratory for a
given sample matrix shall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from the re-
analysis reported.

If holding times are exceeded in the re-analysis, both sets of data shall be presented.

If the LCS recoveries criteria are not met, then the LCS results should be used to qualify
sample data for the specific compounds that are included in the LCS solution. If the LCS
recovery is out on the high end, detected target compounds may be qualified (J). If the LCS
recovery is out on the low end, detected target compounds may be qualified (J) and
nondeteets may be qualified unusable (R). Professional judgement should be used to qualify
data for compounds other than those compounds that are included in the LCS. Professional
judgement to qualify non-LCS compounds should take into account the compound class,
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compound recovery efficiency, analytical problems associated with each compound, and
comparability in performance of the LCS compound to the non-LCS compound.

If more than half of the compounds in the LCS are not within required advisory recovery
criteria, then ali of the associated detected target compounds should be qualified (J) and
associated nondetected compounds should be qualified unusable.

GC/ECD Instrument Performance Cheek--Ensure that performance checks on the gas
chromatograph with electron capture detector (GC/ECD) system are performed to ensure
adequate resolution and instrument sensitivity. These criteria are not sample specific.
Conformance is determined using standard materials; therefore, these criteria should be met
in ali circumstances.

Resolution Check M'_e

• The resolution check mixture must be analyzed at the beginning of every initial
calibration sequence on each GC column and instrument used for analysis. The
resolution check mixture contains the following pesticides and surrogates:

gamma-Chlordane Endrin ketone
Endosulfan I Methoxychlor
4,4'-DDE Tetrachloro-m-xylene
Dieldrin Decachlorobiphenyl
Endosulfan sulfate

• The depth of the valley between two adjacent peaks in the resolution cheek mixture,
must be greater than or equal to 60.0% of the height of the shorter peak.

PerformanceEvaluationM'mure.s

• The performance evaluation mixture (PEM) must be analyzed at the beginning (following
the resolution check mixture) and at the end of the initial calibration sequence. The
PEM must also be analyze at the beginning of every other 12-h analytical period. The
PEM contains the following pesticides and surrogates:

gamma-BHC Endrin
alpha -BHC Methoxychlor
4,4'-DDT Tetrachloro-m-xylene
beta-BHC Decaehlorobiphenyl

• The resolution of adjacent peaks for the PEM injections in each calibration (initial and
continuing) must be 100% for both GC columns.

• The absolute retention times of each of the single component pesticides and surrogates
in ali PEM analyses must be within the specific retention time windows centered around
the mean retention times determined from the three-point initial calibration using the
Individual Standard Mixtures.
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• The relative percent difference (RPD) between the calculated amount and the true
amount for each of the single component pesticides and surrogates in the PEM analyses
must be less than or equal to 25.0%.

• The percent breakdown is the amount of decomposition that 4,4'-DDT and Endrin
undergo when analyzed on the GC column. For Endrin, the percent breakdown is
determined by the presence of Endrin aldehyde and/or Endrin ketone in the GC
chromatogram. For 4,4'-DDT, the percent breakdown is determined from the presence
of 4,4'-DDD and/or 4,4'-DDE in the GC chromatogram.

-. The percent breakdown for both 4,4'-DDT and Endrin in each PEM must be less
than or equal to 20.0 for both GC columns.

- The combined percent breakdown for 4,4'- DDT and Endrin in each PEM must be
less than or equal to 30.0 for both GC columns.

EvaluationoftheResolutionCheckM'mure

• Verify from the Form VIII PEST (Form VIII LCP) that the resolution cheek mixture
was analyzed at the beginning of the initial calibration sequence on each GC column and
instrument used for analysis.

• Cheek the data and Form VI PEST-1 (Form Vi CLP-4) to verify that the resolution
criteria between two adjacent peaks for the required compounds is less than or equal to
60%.

EvaluationofthePerformanceEvaluationM'vaure

• Verify from the Form VIII PEST (Form VIII LCP) that the PEM was analyzed at the
proper frequency and position sequence.

• Cheek the PEM data from the initial and continuing calibrations to verify that the
resolution between adjacent peaks is 100% on both GC columns.

• Cheek the PEM data from the initial and continuing calibrations and Form VII PEST-I
solvent vent that the absolute retention times for the pesticides in each analysis are
within the calculated retention time windows based on the mean RT from the

three-point initial calibration.

• Verify that the RPD between the calculated amount and the true amount for each of the
pesticides and surrogates is less than or equal to 25.0%.

• Verify that the individual breakdowns for 4,4-DDT and Endrin are less than or equal to
20.0% and that the combined breakdown is less than or equal to 30.0%.

• Resolution cheek mixture: If resolution criteria are not met, the quantitative results may
not be a_urate because of inadequate resolution. Detected target compounds that were
not adequately resolved should be qualified with (J). Qualitative identifications may also
be questionable if co-elution exists. Nondeteets with retention times in the region of co-



88

elution may not be valid depending on the extent of the problem. Professional judgement
should be used to determine the need to qualify data as unusable (R).

• PEM retention times: Retention time windows are used in qualitative identification. If
the retention times of the pesticides in the PEM do not fall within the retention time
windows, the associated sample results should be carefully evaluated. Ali samples injected
after the last in-control standard are potentially affected.

- For the affected samples, check to see if the sample ehromatograms contain any
peaks that are close to the expected retention time window of the pesticide of
interest. If no peaks are present either within or close to the retention time window
of the deviant target pesticide compound, there is usually no effect on the data (i.e.,
nondetected values can be considered valid). Sample data that are potentially
affected by standards not meeting the retention time windows should be noted in
the data review narrative.

- If the affected sample chromatograms contain peaks that may be of concern (i.e.,
above the CRQL and either close to or within the expected retention time window
of the analyte of interest), the reviewer should determine the extent of the effect
on the data and may choose to qualify detected target compounds (NJ) and
nondetected target compounds (UJ). In some eases, additional effort by the reviewer
may be necessary to determine if sample peaks represent the compounds of interest,
for example:

• The reviewer can examine the data package for the presence of three or more
standards containing the pesticide of interest that were run within a 72-h period
during which the sample was analyzed.

• If three or more such standards are present, the mean and standard deviation
of the retention time window can be re-evaluated.

• If ali standards and matrix spikes fall within the revised window, the valid
positive or negative sample results can be determined using this window.

• PEM resolution: If PEM resolution criteria are not met, the quantitative results may not
be accurate because of inadequate resolution. Positive sample results for compounds that
were not adequately resolved should be qualified with (J). Qualitative identifieatiom may
be questionable if co-elution exists. Nondeteeted target compounds that elute in the
region of co-elution may not be valid depending on the extent of the co-elution problem.
Professional judgment should be used to qualify data as unusable (R).

• If RFP criteria are not met, qualify ali associated positive results generated during the
analytical sequence with (J) and the sample quantitation limits for nondet_ted target
compounds with (UJ).

• 4,4'-DDT/Endrin Breakdown:

- If 4,4' -DDT breakdown is greater than 20.0%:
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• Qualify ali positive results for DDT with (l). If DDT was not detected but
DDD and DDE are detected, qualify the quantitation limit for DDT as
unusable (R).

• Qualify positive results for DDD and/or DDE as presuml:' ;rely present at an
approximated quantity (NJ).

- If Endrin breakdown is greater than 20.0%:

• Qualify ali positive results for Endrin with (J). If Endrin was not detected but
Endrin aldehyde and Endrin ketone are detected, qualify the quantitation limit
for Endrin as unusable (R).

• Qualify positive results for Endrin ketone as presumptively present at an
approximated quantity (NJ).

- If The combined 4,4'=DDT and Endrin breakdown is greater than 30.0%:

• Qualify ali positive results for DDT and Endrin with (J). If Endrin was not
detected but Endrin aldehyde and Endrin ketone are detected, qualify the
quantitation limit for Endrin as unusable (R). If DDT was not detected but
DDD and DDE are detected, qualify the quantitation limit for DDT as
unusable (R).

• Qualify positive results for Endrin ketone as presumptively present at an
approximated quantity (NJ).

• Qualify positive results for DDD and/or DDE as presumptively present at an
approximated quantity (N3).

Sunogates-Ensure that ali samples are spiked with the surrogate compounds stated in
the specific method. Control limits must be established by the laboratory for each surrogate.
The advisory limits for recovery of the surrogates TEMX and DBC are 50-150% for both
water and soil.

If low recoveries (i.e., between 10 and 60%) are obtained:

• Flag positive results as estimated (J).

• Flag negative results with the CRQL as estimated (U.I).

If high recoveries (i.e., greater than 180%) are obtained:

• Qualify associated detected compound data with (J). Nondetected analytes do not require
qualification.

If any surrogate shows less than 10% recovery:

• Flag positive results as estimated (J).

• Flag nondetects as unusable (R).
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If any blank has surrogates out of specification:

s Flag results using professional judgement.

If zero recovery is reported:

. The reviewer should request the sample chromatogramsand examine them to determine
if the surrogate may be present but slightly outside its retention time window. If this is
the case, in addition to assessing surrogate recovery for quantitative bias, the overriding
consideration is to investigate qualitative validity of the analysis.

If the surrogate is not present:

• Flag positive results as estimated (J).

o Flag ali nondetects as unusable (R).

MatrixSpike/MatrixSpike Duplicate_Ensure that an MS/MSD has been associated with
each sample. Control limitsmust be established by the laboratoryfor each spiking compound.
These criteria cannot be used alone to evaluate precision and accuracy. Flagging is not
required.

Compound Identification--Ensure that retention timesof reported compounds fallwithin
the calculated window for two chromatographic columns. Second-column confirmation is
mandatory.

If the qualitative criteria for both columns were not met, ali target compounds that are
reported detected should be considered nondetected. The reviewer may need to use the
qualifiers that are specific to pesticides. The reviewer should use professional judgement to
assign an appropriate quantitation limit using the following guidance:

o If the misidentified peak was sufficiently outside the target pesticide retention time
window, the reported values may be a false positive and should be replaced with the
sample CRQL value.

e If the misidentified peak poses an interference with potential detection of a target peak,
the reported value should be considered and qualified as unusable (R).

If the data reviewer identifies a peak in both OC column analyses that falls within the
appropriate retention time windows but was reported as a nondetect, the compound maybe
a false negative. Professional judgement should be used to decide if the compound should be
included. Ali conclusions made regardingtarget compound identification should be included
in the data review narrative.

If multicomponent target compounds exhibit marginal pattern-matching quality,
professional judgement should be used to establish whether the differences are because of
environmental "weathering" (i.e., degradationof the earlier eluting peaks relative to the later
eluting peaks). If the presence of a multicomponent pesticide is strongly suggested, results
should be qualified as presumptively present (N).
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If an observed pattern closely matches more than one Aroclor, professional judgement
should be used to decide whether the neighboring Aroclor is a better match or if multiple,
Aroclors are present.

Compound Quanfitafion and Reported Contract-Required Quantitation Limits.Ensure
that the reported quantitative results and CRQLs are accurate.

Quantitation limits affected by large, off-scale peaks should be qualified as unusable (R).
If the interference is on scale, the reviewer can provide an approximated quantitation limit
(UJ) for each effected compound. Note: Single-peak pesticide results are checked for rough
agreement between quantitative results obtained on the two GC columm. The potential for
co-elution should be considered, and the reviewer should use professional judgment to decide
whether a much larger concentration obtained on one column vs the other indicates the
presence of an interfering compound. If an interfering compound is indicated, professional
judgment must be used to determine how best to report and, if nec.e_ary, qualify the data.
Contractually, the lower cir the two values is reported.

If there are any disc.repancies found, the designated representative may contact the
laboratory to o_ain additional information that could resolve any differences. If a discrepancy
remaim unresolved, the re_fiewermust determine the best value. Under these circumstances,
the reviewer may determine if qualification of the data is warranted. A description of the
reasom for data qualification and the qualification applied to the data should be documented
in the data review narrative.

The following guidelines are SW-846 methodologies:

Cah'bration--Emurethat an external calibration procedure is used for quantitation by the
laboratory.

If calibration factors are used for sample quantitat_on:

• For initial calibration, ali %RSD must be less than or equal to 20.

,, For continuing calibration, ali %D must be less than 15.

If linear regression is used for sample quantitation:

• Verification of the calibration curve is required, and the correlation coefficient must be
greater than or equal to 0.995.

In the primary analysis, ali standards are analyw.,dat the beginning of the 72-h period,
followed by the proper sample/standard sequence. Confu'mation analysis requires a midlevel
standard at the beginning of the 72-h period. The midlevel standard must be repeated after
every 10 samples.

If the criteria for initial calibration are not met:

• Flag ali associated quantitative results as estimated (J).

If the criteria for continuing calibration are not met:
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• In the primary analysis, flag ali associated quantitative results as estimated (J).

• In the confinvation anal_is, use professional judgment as to data reliability.

If proper standardshave not been analyzed:

• Use professional judgment as to data reliability.

Blanks--Ensure that ali associated blanks were analyzed.

If a compound is found in a blank but not found in the associated sample, no action is
taken.

If a compound is found in a blank and the associated sample, the following 5x Rule
applies:

• When the concentration of that compound is greater than or equal to the CRQL but less
than 5 times the highest concentration found in any blank, consider the result as a
nondetect and flag it with a (U).

• When the concentration of that compound is less than the CRQL and less than five
times the highest concentration found in any blank, report the result as the CRQL with
a (U) qualifier.

• When the concentration of the compound is greater than or equal to five times the
highest concentraLionfound in any blank,consider the result as positive, and no flag is
required.

Sample analytes not detected or detected at levels less than CRQL are reported as the
CRQL with a (U) flag added.

Laboratory Control Samples-Ensure that each sample is analyzed in a batch in which an
LCS has been performed. Any LCS exceeding internal QC limits set by the laboratoryfor a
given sample matrixshall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analyticaldata:

• Ensure that samples associated with the batch were re-analyzed and data from the re-
analysis reported.

If holding times are exceeded in the re-analysis,both sets of data shall be presented.

If the LCS results are outside internal laboratory limits and if MS results are outside the
CLP limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCS as unusable (R).
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• Qualify positive results for ali samples associated with the LCS as estimated (J).

Surrogates-Ensure that ali samples are spiked with the surrogate compounds stated in
the specific method. Control limits must be established by the laboratory for each surrogate.

If any surrogate recovery is out of specification but greater than 10% recovery:

. Flag positive results as estimated (J).

. Flag negative results with the CRQL as estimated (UJ).

If any surrogate shows less than 10% recovery:

. Flag positive results as estimated (J).

• Flag nondeteets as unusable (R).

If any blank has surrogates out of specification:

• Flag results using professional judgement.

If zero recovery is reported:

• The reviewer should request the sample ehromatograms and examine them to determine
if the surrogate may be present but slightly outside its retention time window. If this is
the ease, in addition to assessing surrogate recovery for quantitative bias, the overriding
consideration is to investigate qualitative validity of the analysis.

If the surrogate is not present:

• Flag positive results as estimated (J).

• Flag ali nondeteets as unusable (R).

Matrix SpikedMatrixSpike DuplicaW-Emure that an MS/IVISDhas been associated with
each sample. Control limits must be established by the laboratory for each spiking compound.
These criteria cannot be used alone to evaluate precision and accuracy. Flagging is not
required.

Compound Identification--Ensure that retention times of reported compounds fallwithin
the calculated window for two chromatographic columns. _Second-columnconfirmation is
mandatory.

If the qualitative criteria for two-column confirmation were not met:

• Qualify ali positive results as unusable (R).

If GC/MS confirmation was required but not performed:

• Document that samples were not confirmed by GC/MS.
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7.3.6 Metals and Cyanide

Validation for metals and cyanide will essentially follow the CLP Function Validation
Guidelines.

Holding Tunes--Ensure that holding times have been met and that samples were properly
preserved. Most metal samples must be analyzed within 6 months of sample collection. The
exceptions follow:

• Mercury shall be analyzed within 28 days from date of sample collection.

• Cyanide shall be analyzed within 14 days from date of sample collection.

• Hexavalent chromium shall be analyzed within 24 h from time of sample collection.

Ali holding times listed above apply to preserved samples.

If holding time was exceeded or samples were not preserved:

• Document that samples were not properly preserved.

• Document that holding times were exceeded.

• Qualify ali associated positive results as estimated (J).

• Qualify ali associated sample quantitation limits as estimated (UJ).

• Qualify ali associated results that are less than the contract-required detection limit
(CRDL) as unusable (R).

Initial Cah'bration Verification--Ensure that instruments were calibrated daily and each
time they were set up.

If the minimum number of standards were not used for initial calibration, or if the
instrument was not calibrated daily and each time the instrument was set up:

• Qualify data as unusable (R).

If the correlation coefficient was less than 0.995:

Qualify results greater than or equal to the IDL as estimated (J).

• Qualify results less than the IDL as estimated (UJ).

Continuing Cah'brationVerification--Ensure that analysis results fall within the control
limits of 90 to 110% (%R) of the true value for ali analytes, except mercury and cyanide.
Analysis results for mercury must fall within control limits of 80 to 120% recovery. Analysis
results for cyanide must fall within control limits of 85 to 115% recovery.

If the initial calibrationverification or continuing cah'brationverification (CCV) %Rfalls
outside criteria:

• Qualify results greater than or equal to the IDL as estimated (J).
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• Qualify results less than the IDL as estimated (UJ).

Blanks--Ensure that ali associated blanks were analyzed. Each blank shall eontai:: less
than the detection limit for ali analytes.

If contaminant concentration in the associated blank is above the IDL and if the lowest

analyte concentration is less than 5 times the blank, sample re-analysis should have been
performed.

If re-analysis was not performed:

• Qualify results as (U).

Laboratory Control Samples--Ensure that each sample is analyzed in a batch in which an
LCS has been performed. Any LCS outside internal QC limits set by the laboratory for a
given sample matrix shall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from the re-
analysis reported.

If holding times are exceeded in the re-analysis, both sets of data shall be presented.

If the LCS results are outside internal laboratory limits and if MS results are outside the
CLP or other appropriate regulatory limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCS as unusable (R).

• Qualify positive results for ali samples associated with the LCS as estimated (J).

Matrix Spike-Ensure that the spike %R is within the limits of 75 to 125%.

If spike recovery is greater than 125% and reported sample results are less than the IDL:

• Data are acceptable.

If spike recovery is greater than 125% or less than 75% and sample results are greater
than the IDL:

• Qualify data for these samples as estimated (J).

If spike recovery falls within the range of 30% to less than 75% and sample results are
less than the IDL:
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• Qualify data for these samples as estimated (UJ).

If spike recovery results fall less than 30% and sample results are less than the IDL:

• Qualify data for these samples as unusable (R).

Duplicato-Ensure that the RPD was within ±20% (35% for soil) for sample values
greater than or equal to 5 times the CRDL. Also, emure that a control limit of plus or minus
CRDL (±2 times CRDL for soil) was used for sample values less than 5 times CRDL

If duplicate analysis results are outside the appropriate control limits:

• Qualify the results for that analyte in ali associated samples as estimated (J).

Postdigestion Spiko-Ensure that a postdigestion spike was analyzed for FAA analysis.
Also, ensure that a postdigestion spike was analyzed for ICP analysis when the MS did not
meet criteria (except silver). This data is used to qualify sample results for FAA analysis but
not for ICP.

If a postdigestion spike was not analyzed for ICP:

• Document that a postdigestive spike was not analyzed.

If the postdigestion spike recovery for FAA was less than 40%:

• Qualify results greater than or equal to the IDL as estimated (J).

If the postdigestive spike recovery for FAA is greater than or equal to 10% but less than
40%:

• Qualify results less than the IDL as estimated (UJ).

If the postdigestion recovery is less than 10%:

• Qualify results less than the IDL as unusable (R).

If sample absorbance is less than 50% of the postdigestion spike absorbance and the
postdigestion spike recovery is'not within 85 to 115%:

• Qualify results greater than or equal to the IDL as estimated (J).

• Qualify results less than the IDL as estimated (UJ).

Inductively Coupled Plasm Interference Check Sample--Ensure that an interference
check sample interference check sample (ICS) was run at the beginning and end of each
sample analysis run (or a minimum of twice per 8-h shift) and that the results were within
±20% of the true value.

The following applies to samples with concentrations of aluminum, calcium, iron, and
magnesium which are comparable to or greater than their respective levels in the ICS.
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If the ICS recovery for an element is greater than 120% and the sample results are less
than the IDL:

• Data is acceptable for use.

If the ICS recovery for an element is greater than 120% or falls between 50 and 79%
and the sample results are greater than or equal to the IDL:

• Qualify the results for that element in ali associated samples as estimated (J).

If the ICS recovery for an element falls between 50 and 79% and the sample results are
less than the IDL:

• Qualify the results for that element in ali associated samples as estimated (UJ).

_f ICS recovery results for an element fall less than 50%:

• Qualify the results for that element in ali associated samples as unusable (R).

If results greater than the IDL are observed for elements that are not present in the ICS:

• For samples with comparable or higher levels of intefferants and with analyte
concentrations that approximate those levels found in the ICS, qualify sample results
greater than the IDL as estimated (J).

If negative results are observed for elements that are not present in the ICS and their
absolute value is greater than the IDL:

• For samples with comparable or higher levels of intefferants and with analyte
concentrations that approximate those levels found in the ICS, qualify sample results less
than the IDL as estimated as estimate (UJ).

If aluminum, calcium, iron, and magnesium are present in the sample at greater than the
level in the ICS or other elements are present in the sample at greater than 10 mg/L,
investigate the possibility of other interference effects by using Table 7.12. This information
should only be considered estimated values. If the estimate is greater than 2 times the CRDL
and also greater than 10% of the reported concentration of the affected element:

• Qualify results as estimated (J).

Method of StandardAddition--Ensure that the Method of StandardAddition (MSA) has
been performed when required.

If the MSA was required but not performed:

• Qualify results as estimated (J).

If any samples run by MSA were not spiked at the appropriate levels:

• Qualify results as estimated (J).

If the MSA correlation coefficient is less than 0.995:

• Qualify results as estimated (J).
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Table 7.12. Analyte concentratkm equivalent (milligramper liter) arisingfrom interferantsat 100 mf,/L

Interferant
Wavelength

Analyte nm AI Ca Cr Cu Fe Mg Mn Ni Ti V

Aluminum 308.215 0.21 1.4

Antimony 206.833 0.47 2.9 0.08 0.25 0.45

Arsenic 193.696 1.3 0.44 1.1

Barium 455.403

Beryllium 313.042 0.04 0.05

Boron 249.773 0.04 0.32

Cadmium 226.502 0.03 0.02

Calcium 317.933 0.08 0.01 0.01 0.04 0.03 0.03

Chromium 267.716 0.003 0.04 0.04

Cobalt 228.616 0.03 0.005 0.03 0.15

Copper 324.754 0.003 0.05 0.02

Iron 259.940 0.12

Lead 220.353 0.17

Magnesium 279.079 0.02 0.11 0.13 0.25 0.07 0.12

Manganese 257.610 0.005 0.01 0.002 0.002

Molybdenum 202.030 0.05 0.03

Nickel 231.604

Selenium 196.026 0.23 0.09

Silicon 288.158 0.07 0.01

Sodium 588.995 0.08

Thallium 190.864 0.30

Vanadium 292.402 0.05 0.005 0.02

Zinc 213.856 0.14 0.29
|,,|
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7.3.7 Wet Chemistry

Holding Tunes--Ensure that holding times were met and samples were properly
preserved.

If the holding time was exceeded or samples were not preserved:

® Document that samples were not properly preserved.

• Document that holding times were exceeded.

• Flag ali associated positive results as estimated (J).

• Flag ali associated sample quantitation limits as estimated (UJ).

Initial Cah'bration--Ensure, at a minimum, that a three-point standard curve bracketing
sample concentration is performed daily. The correlation coefficient must meet or exee_
0.995 before the analysis of samples. It is recognized that the correlation coefficient is not an
invariable indicator of linearity. However, it is accepted that 0.995 is an achievable value and
that linearity is satisfactory when that value is met. If the confidence limits for the individual
points are 95%, it follows that the confidence limit for the correlation coefficient is also 95%.

If the minimum number of standards was not used for initial calibration:

• Qualify data as unusable (R).

If the instrument was not calibrated daily before sample analysis:

• Qualify data as unusable (R).

If the correlation coefficient is less than 0.995:

• Qualify sample results greater than or equal to the IDL as estimated (J).

0 Qualify sample results less than the IDLs as unusable (R).

Continuing Cah'bration--Ensure that the continuing calibration fallswithin the 90 to 110%
control limit.

If the edteda are not met:

• Qualify sample results greater than or equal to the IDL as estimated (J).

• Qualify sample results less than the IDL as unusable (R).

Blanks--Ensure that ali associated blanks were analyzed.

If the concentration in the sample is less than or equal to the concentration found in the
blank:

• The result is considered as a nondeteet and flagged as such (Lr).
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If the concentration in the sample is greater than five times the concentration found in
the blank:

• The result is considered positive, and no flag is required.

Laboratory Control Samples--Ensure that each sample is analyzed in a batch in which an
LCS has been performed. Any LCS exceeding internal QC limits set by the laboratory for a
given sample matrix shall require ali data from the associated batch of samples to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control point shall be discussed.

If problems are found in the analytical data:

• Ensure that samples associated with the batch were re-analyzed and data from re-analysis
reported.

If holding times are exceeded it; ti.'_ere-analysis, both sets of data shall be presented.

If the LCS results are outside internal laboratory limits and if the MS results are outside
the laboratory limits, the data shall be qualified as follows:

• Qualify nondetects for ali samples associated with the LCS as unusable(R).

• Qualify positive results for ali samples associated with the LCS as estimated (J).

Matrix Spike/Matrix Spike Duplicate--Ensure that an MS/MSD has been associated with
each sample. Control limits must be established by the laboratory. These criteria cannot be
used alone to evaluate precision and accuracy. Hagging is not required.

73.8 Radiochemical Analysis

Sample Preservation--Ensure that all samples were properly preserved. ER requires
radiological samples to be analyzed within 6 months of collection. There is no technical
qualification of datafor missedholding times, however. Specific QAPPs should clearlyidentify
the logistical time requirements for completion of radiological results.

If samples were not preserved:

• Document that samples were not properly preserved.

• Qualify ali associated positive results as estimated (J).

• Quality ali associated sample quantitation limits as estimated (J).

• Qualify ali associated results that are less than the minimum detectible activity (MDA)
as unusable (R).
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Initial Calibration--Ensure that instruments were calibrated and the geometry properly
identified. Calibration standard.__nustbe identified and distributedover the energy range of
interest.

If standards are not identified for the initial calibration, or if the instrument was not
calibrated:

• Quality the data as unusable (R).

If standards were not distributed over the energy range of interest:

• Qualify results greater than or equal to the MDA as estimated (3).

• Qualify results less than _he MDA as estimated (U3).

Continuing Cah'bration--Ensurethat instrument efficiency has remained consistent and
is within the control limits (90 to 110% of initial calibration value).

If the continuing calibration falls outside criteria:

• Qualify results greater than or equal to the MDA as estimated (3).

• Quality results less than the MDA as estimated ((.TJ).

Blanlm--Ensure that ali associated blanks were analyzed and that background
determinations have beea performed. Ensure blank and backgrounddeterminations contain
less than the detection limit reported for ali analytes.

If contaminant concentration in associated blanks is above the detection limit and, ff the
lowest analyte concentration is less than S times the blank sample, re-anal_is of the blank
should have been performed.

If re-analysiswas not performed:

• Qualify all sample results less than 5 times the blank value as the reporting limit (U).

Lalmntory Control Sample_--Ensurc that each sampleis analyzedin a batch thatcontains
an LCS analysis. Any LCS exceeding internal QC limits set by the labors,tory for a given
matrix and geometry shall require all data from the associated ssmple batch to be closely
inspected.

If no analytical problems are found:

• Data analyzed with the out-of-control LCS shall be specifically referenced in the
discussion of results.

If problems are found in the analytical data:

• Ensure samples associated with the batch were re-analyzed and data frc_mthe re-analysis
is reported.
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If the LCS results are outside internal laboratory limits and if MS results are outside
laboratory limits, data shall be qualified as follows:

o Qualify nondetected analytes for ali samples associated with the LCS as unusable (R).

• Qualify positive results for ali samples associated with the LCS as estimated (J).

Self-AJ3sorptionFactors--Ensure that self-absorption factors have been determined for
alpha and beta determination. These factors must be determined over the rav_ of solids
expected in the samples. It is recommended that the solids content not exceed _ mg total;
a more appropriate level may be 100 mg total solids.

If self-absorption factors have not been determined:

• Qualify ali associated sample data as unusable (R).

Matrix Spike--Ensure that the spike %R is within limits of 75 to 125%.

If spike recovery is greater than 125% and reported sample results are less than the
Ml)A:

• Data are acceptable.

If spike recovery is greater than 125% or less than 75% and sample results are greater
than the MDA:

• Qualify data for these samples as estimated (J).

If spike recovery falls within the range of 30 to 75% and sample results are less than the
MDA:

• Qualify data for these samples as estimated (UJ).

If spike recovery results fall less than 30% and sample results are less than the MDA:

• Qualify.r_a for these samples as unusable (R).

Duplice_--.Ensure the RPD was within ±20% (35% for soil) for sample ,valuesgreater
than or equal to 5 times the MDA. Also, ensure a control limit of plus or minus the MDA
(±2 times the MDA for soil) was used for duplicate sample comparison values less than
5 times the MDA.

If duplicate analysis results are outside the appropriate control limits:

• Qualify results for that analyte in ali associated batch samples as estimated (J).
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7.4LEVEL D DATA VAI,H)ATION GUIDEI.,INF_

At a minimum,datageneratedfromLevelD analysesshallbevalidatedpertheCLP
criteriaasoutlinedinthefollowingdocuments.

• Laboratory Data Validation Functional GuidelinesforEvaluating OrganicsAnalyses, latest
edition (EPA 1988e).

• Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses,
latest edition (EPA 1988b).

The LCS validation guidelines for Level D will follow Level C guidelines.

For methods not listed in these documents, a similar procedure outlining _alidation of
holding times, initial calibration, continuing calibration, spikes, LeSs, duplicates, and blank
vs sample results will follow the Level C validation, with the additional cross reference to raw
data and recalculation confirmation. The prime contractor and the laboratory may also submit
a validation procedure for methods not encompassed by the CLP guidelines. This validation
procedure must be approved by the APO.

7.5 LEVEL E DATA VALIDATION GUIDELINES

Level E data review and validation guidelines are dependent upon the analyses
requested. Review and validation guidelines must be defined in the project WP before the
initiation of sampling. At a minimum, criteria for evaluating holding times, initial and
continuing calibration, LCSs, and blanks must be defined.

7.6 DEFINITION OF DATA QUAUFIERS

The terms flag and qualifier are used interchangeably by data validators.The following
qualifiers are used to assess the usability of the data in the EPA CLP program and are used
for Levels C and D:

U Indicates compound was analyzedfor but not detected. The sample quantitation
limit must be corrected for dilution and for percent moisture.

J Indicates an estimated value. 'I'[fis flag is used either when estimating a
concentration for TICs where a 1:1 response is assumed, or when the mass
spectral data indicate the presence of a compound that meets the identification
criteria but the result is less than the sample quantitation limit but greater than
zero.

C This flag applies to pesticide results where the identification has been
confirmed by GC/MS. Single component pesticides :,10 ng//A_ in the final
extract shall be confirmed by GC/MS.
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B This flag is used when the analyte is found in the associated blank, as well as
in the sample. It indicates possible/probable blankcontamination andwarnsthe
data user to take appropriate action. This flag must be used for a TIC, as well
as for a positively identified target compound list (TCL) compound.

E This flag identifies compounds whose concentrations exceed the calibration
range of the GC/MS instrument for that specific analysis. This flag will nat
apply to pesticides/PCBs analyzed by GC/electron capture methods. If one or
more compounds have a response greater than full scale, the sample or extract
must be diluted and re-analyzed. If the dilution of the extract causes any
compounds identified in the first analysis to be below the calibration range in
the second analysis, the results of both analyses shall be reported.

D This flag identifies ali compounds identified in an analysis at a secondary
dilution factor. If a sample or extract is re-analyzed at a higher dilution factor,
as in the "E" flag above, the "DL" suff'Lxis appended to the sample number on
the Form I for the diluted sample,and aUconcentration values reported on that
Form I are flagged with the "D" flag.

A This flag indicates that a TIC is a suspected aldol-condensation product.

X Other specific flags and footnotes may be required to properly define the
results. If used, they must be fully described and such description attached to
the Sample Data SummaryPackage and the Case N_rrative. If more than one
is required, use "Y" and "Z," as needed. If more than five qualifiers are
required for a sample result, use the "X" flag to combine several flags, as
needed. For instance, the "X" flag might combine the "A," "B," and "D" flags
for some sample.

R QC indicates that data are not usable (compound may or may not be present).
Resampling and re-analysisare necessary for ve6fication.

Q No analyticalresult.

Inorganic

E The reported value is estimate=d,because of the presence of interference. An
explanatory note must be included under "Comments" on the cover page (if the
problem applies to ali samples) or on the specific FORM I-IN (if it is an
isolated problem).

M Duplicate injection precision not met.

N Spiked sample recovery not within control limits.

S The reported value was determined by the MSA.

W Postdigestion spike for FAA analysis is out of control limits (85 to 115%);
sample absorbance is less than 50% of spike absorbance.

* Duplicate analysis not within control limits.

+ Correlation coefficient for the MSA is less than 0.995.
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M (Method)Qualifier

"P" for ICP

"A" for Flame Atomic Absorption

"F' for Furnace Atomic Absorption

"CV" for Manual Cold Vapor Atomic Absorption

"AV" for Automated Cold Vapor Atomic Absorption

"AS" for Semiautomated Spectrophotometric

"C" for Manual Spectrophotometric

"T" for Titrimetric

"NR" if the analyte is not required to be analyzed
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GLOSSARY

Accuracy--the nearness of a result or the mean of a set of results to the true or accepted
value. Accuracy is measured by the percent recovery for spikes.

Analyte-a chemical component of a sample to be determined or measured.

Analytical method--defines the sample preparation and instrumentation procedures or steps
that must be performed to estimate the quantity of analyte in a sample.

Analytical spike--The addition of a known amount of analyte or compound to the sample
prior to analysis to assess the precision of the analytical method.

Appendix IX---key list of analytes for waste analysis. _.tis derived from the Appendix VII list,
the "Michigan List," and the priority pollutant list, and is intended to include those
compounds accessible by validated methods.

Appendix VIII---primary analyte list for RCRA.

Appficable or Relevant and Appropriate Requirement.v-requirements or standards that are
applicable or relevant and appropriate to the hazardous substances or particular
circumstances at a site.

Background correction--e technique to compensate for variable background contribution to
the instrument signal and the determination of trace metals.

Batch-the number of samples of the same composition that can be prepared at one time. The
batch should not exceed 20 samples.

Calibration-the establishment of an analytical correlation between known concentrations of
analyte and the instrument response based on the absorbance, emission intensity, peak
height, area, or count. Calibration standards must be prepared using the same type of
reagents and concentration as used for sample preparation.

Calibration blank.--a volume of acidified deionized/distilled water.

Chain of ¢mstody-supervisory possession of samples consistent with rules of evidence for
submission to legal proceedings. This involves documented transfer of the sample from
time of collection through disposal.

Comparability.--equalitative parameter expressing the confidence withwhich one data set can
be compared with another. Sample data should be comparable with other measurement
data for similar samples and sample conditions.

Completeness-defined as the percentage of measurements made which are judged to be valid
measurements. The completeness goal is to generate sufficient amount of valid data
based on project needs.
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Contaminant---any physical, chemical, biological, or radiologicalsubstance that has an adverse
affect on air, soil, or water.

Continuing cah'bration--analytical standard run in a specified sequence or time interval to
verify that the calibration of the analytical system is in control.

Control limits,--arange within which specified measurement results must fall to be compliant.
Control limits may be mandatory, requiring corrective action if exceeded, or advisory,
requiring that noncompliant data be flagged.

Correlation cocfficient--_ number that indicates the degree of dependence between two
variables (concentration - absorbance). The more dependent they are, the closer the
value to 1. Determined on the basis of the least square fit.

Corrmivity-one of the major evaluation tests to determine if a waste is hazardous. It employs
extreme pH and steel corrosion as criteria for a positive respome.

Data quality obj_dv¢_..<lualitative and quantitative statements that specify the quality of the
data required to support decision during remedial respome activities. Data quality
objectives are determined based on the end uses of the data to be collected.

DcmOion limit--the minimum concentratiom that must be accurately and precisely measured
by the laboratory and/or specified in the quality assurance plan.

Dissolved metalv._nalyte elements that have not been digested prior to analysis and that will
pass through a 0.45-/an filter.

Duplicat_,-identical splits of individual samples which are analyzeMby the laboratory to test
for method reproducibility. In this case, samples are split in the laboratory.

Equipment rinsates-4he final analyte-free water rinse fromequipment cleaningcollected daily
during a sampling event.

Event--the time the sampling personnel arrive at the site until personnel leave the site for
more than 24 h.

Va:ld duplicates--Independent samples collected as closely as possible to the same point in
space and time and intended to be identical. Because of the possible loss of volatile
analytes, it is necessary to collect collocated samples instead of splits for soil samples that
will be analyzed for VOC,. Field duplicates for water samples are collected by filling two
or more containers with the same sample. Held duplicates may be used to evaluate the
precision of the sampling process or the heterogeneity of the matrix.

Fs:ld splits--Portions taken from an original single sample in such a way that their properties
are assumed to be identical. Soil splits are homogenized before being split; because
homogenization is not acceptable for soil samples submitted for VOC analyses, duplicate
(collocated) soil samples are taken instead of splits for such analyses. Sprit samples are
often sent to separate laboratories to help in ascertaining interlaboratory variability or
poss_ly other variability such as in shipping conditions.
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Halogenated organic compound-en organic compound with a halogen (bromine, chlorine,
fluorine, iodine) substituted for a hydrogen. Also called halocarbons.

Ignitability-one of the major characteristic tests used to determine if a waste is hazardous.

Immanent detection limit--defined in several ways. For example: (1) that concentration of
analyte which produces an output signal twice the root mean square of the background
noise may be determined under ideal conditions, or (2) determined by multiplying by 3 '
the standard deviation obtained for the analysis of a standard solution (each analyte in
reagent water) at a concentration of 3 to 5 times instrument detection limit on three
nonconsecutive days within 7 consecutive measurements per day.

Internal standards-compounds added to every standard, blank, MS, MSD, sample (for
volatile), sample extract (for semivolatile) at a known concentration prior to analysis.
Internal standards are used as the basis for quantitation of the target compounds.

Laboratory control samplo.-a control sample of known composition. Aqueous and solid
laboratory control samples are analyzed using the same sample preparation, reagents, and
analytical methods employed for samples received.

Laboratory quality assuranoe coordinator-..an employee of a laboratory with no analysisor
production responsibilities and who implements QA and QC. This person is respomible
for ensuring ali quality problems are resolved.

Matrix--The predominant material comprising the sample to be analyzed. The most common
matrixes are water, soil/sediment, and sludge.

Matrix spiko._n aliquot of a matrix (water or soil) spiked with known quantities of
compounds and subjected to the entire analytical procedure to indic,am the
appropriateness of the method for the matrix by measuring recovery.

Matrix spike duplicato--a second aliquot of the same matrix as the MS that is spiked to
determine the precision of the method.

Method blank.-.an analytical control comisting of ali reagents, internal standards, and
surrogates which is carried through the entire analytical procedure. It is used to define
the level of laboratory background contamination.

Method blank/spiko-4he distilled and/or deionized water, clean soil, or sand spikod with
known compounds or elements. The method blank, as defined by the CLP for organics,
and the laboratory control sample, as defined by the CLP, may be used as the method
blank/spike in the ER Program.

Method detection limits-_inimum concentration of a substance that can be measured and

reported with 99% confidence that the value is above zero. The sample is carried
through the entire method under ideal conditions.
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Method of standardadditions--the additionof three incrementsof a standardsolution (spikes)
to sample aliquots of the same size. Measurements are made on the original and after
each addition. The slope, x-intercept, and y-intercept are determined by least-squares
analysis.The analyte concentration is determined by the absolutevalue of the x-intercept.
Ideally, the spike volume is low relative to the sample volume (-10% of the volume).
Standard addition may counteract matrixeffects; it will not counteract spectral effects.
It is also referred to as standard addition.

Mixed wastc-_ny chemical waste that is also contaminated by radiation.

Out of control---one or more of several conditions indicating unacceptable results.

Percent moisture--the proportion of water in a soil sample determined by drying an aliquot
of the sample.

Polynuclear aromatio--a compound consisting of two or more cyclic structures joined together.

Precisiotr-measure of the reproducibility of a set of replicate results among themselves or the
agreement among repeat observations made under the same conditions. Precision is
measured by the RPD between an MS and MSD or duplicate.

Preparation blank (reagent blank, method blank) an analyticalcontrol that contains distilled,
deionized water and reagents which is carried through the entire analytical procedure
(digested and analyzed). An aqueous method blank is treated with the same reagents as
a sample with a water matrix; a solid method blank i_ treated with the same reagents as
a soil sample.

Furge and trap-en analytical technique used to isolate volatile (purgeable) organics by
stripping the compounds from water or soil by a stream or inert gas, trapping the
compounds on a porous polymer trap and thermally desorbing the trapped compounds
onto the gas chromatographic column.

Qualitative analysis--.any analysis that identifies an analyte or class of analytes but does not
provide exact information on the concentration of these target analytes.

Quality assutance..-a planned system of activities (program) with the pu_ of providing
assurance of the reliability and defensibility of data.

Quality controle routine application of procedures for controlling the monitoring process.
QC is the responsibility of ali those performing the hands-on operations in the field and
laboratory.

Quantitative anal_i.v--eny analysis that provides information as to the specific concentration
of anaiytes.

Reagent water--water in which an analyte is not observed at or above the minimum
quantitation limit of the parameters of interest.
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Recovery--The numerical ratio of the amount of analyte measured by the laboratory method
divided by the known amount of analyte added to the matrix (i.e., spiked sample to be
analyzed). Usually expressed as a percentage.

Reporting detection limits--the same as method detection limits,with consideration given for
practical limitations such as sample size, matrix interferences, and dilutions.

Represcntativenc_-express_ the degree to which sample data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, or
an environmental condition. Representativeness is a qualitative parameter which is most
concerned with the proper design of the sampling program.

Sampling holding times-times _sed to ascertain the validity of results based on the holding
time of the sample from date of collection to date of analysis or sample preparation.
Holding times may very depending on the analysis, EPA regional preference, etc.

Scmiquantitativc analysis--any analysis that provides limited information on the concentration
of analytes.

Scmivolatile compounds--compounds amenable to extraction with an organic solvent. Used
synonymously with base neutral acid or extractable compounds.

Serial dilution--the dilution of a sample by a known factor. When corrected by the dilution
factor, the diluted sample must agree with the original undiluted sample within specified
limits. Serial dilution may reflect the influence of interferants.

Source water blanks-collected and analyzed to determine the level of contamination
introduced into the sample because of sampling technique. They may consist of the
source water used in decontamination and steam cleaning. At a minimum,one sample
from each event and each source of water must !,_ collected and analyzed.

Spikes--4mown amounts of specific chemical constituents added by the laboratory to selected
samples to test the appropriateness and recovery efficiencies of specific analytical
methods within the actual sample matrixes.

Standard dcviation-.the square root of the variance of a set of values.

Surrogates-compounds added to every blank, sample, MS, MSD, and standard which are used
to evaluate analytical efficiency of the method by measuring recovery. Surrogates are
brominated, fluorinated, or isotopically labeled compounds not expected to be detected
in environmental media. These are used typically in organic methods.

Tentatively identified compounds--compounds detected in samples that are not target
compounds, internal standards, or surrogate standards. Up to 30 peaks (those greater
than 10% of peak areas or heights of nearest internal standards) are subjected to mass
spectral l_rary searches for tentative identification.

Variance.-some of the squares of the difference between the individualvalues of a set and
the arithmetic mean of the set, divided by one less than the number of values.
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Volatile compounds--compounds amenable to analysisby the purge and trap techniques. Used
synonymously with purgeable compounds.

Wet chemistty-.-_ term that is used in reference to the analysis of parameters that are not
considered organic or metal (e.g., sulfate).

Additional definitions may be found in the following references:

• American National Standards Institute, Measurement Quality Assurance for Radioassay
Laboratories, ANSI N42.2, Revised January 5, 1991.

• U.S. Environmental Protection Agency, Office of Research and Development, Quality
Assurance Glossary and Acronyms, February 8, 1991.

• U.S. Environmental Protection Agency, Solid Waste and Emergency Response, Guidance
for Data Useability in Risk Assessment, EPA/540/G-90/008, October 1990.

• U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846 (Draft November 1990).
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