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Preface

1.0 DOCUMENT PURPOSE AND CONTEXT

This Environmental Restoration (ER) Quality Assurance Project Plan (QAPP) require-
ments document supersedes the Generic Quality Assurance Project Plan prepared
by the Los Alamos National Laboratory (LANL) ER Projectin 1991 (LANL 1991, 0412).
This document is tiered to the US Environmental Protection Agency’s (EPA’s) Region
VI “Interim Draft Requirements for Quality Assurance Project Plans” (EPA QA/R-5,
1994, 52288).

This document is part of the ER Project Quality Assurance (QA) Program hierarchy of
documents (Figure P-1).This document details quality requirements that must be ad-
dressed in ER Project sampling and analysis plans (SAPs). Use of this document in
conjunction with the ER “Sampling and Analysis Plan Outline and Crosswalk” (Lewis
et al., 1996, 52242) will facilitate the development of SAPs. It is intended that compli-
ance with this document will allow for site-specific flexibility in planning and implement-
ing environmental activities and will cause quality and consistency to be designed into
ER Project environmental data collection activities.

The requirements presented in this document apply to all ER SAPs whether they are
stand alone documents or part of other documents. Those other documents include
Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) plans
and reports, expedited cleanup (EC) plans, voluntary corrective action (VCA) plans,
closure plans, etc.
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2.0 DOCUMENT STRUCTURE

In accordance with the EPA Region VI QAPP guidance (EPA 1994, 52288), this docu-
ment is divided into four major sections: Section A-Project Management, Section B-
Measurement/Data Acquisition, Section C-Assessment/Oversight and Section D-Vali-
dation and Usability. Its contents have been bulletized to aid in identifying site-specific
requirements.

Section A introduces requirements for defining the environmental problem to be solved,
developing the general approach to solving the problem and documenting the related
activities. Section B expands on section A by defining more detailed requirements
concerning problem definition, problem solution and documentation. Section C pre-
sents requirements for evaluating the planning, problem resolution and documenta-
tion processes. Section D presents requirements for data review and evaluation. Ap-
pendix | through Appendix V provide supporting information to facilitate compliance
with Section A through Section D.
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A4 PROJECT/TASK ORGANIZATION

SAPs must specify the functional roles and responsibilities for the task or tasks for
which they are developed. Names and telephone numbers for the identified roles and
responsibilities should be provided during the readiness review.

In addition to the functional roles and responsibilities, a concise SAP organizational
chart showing relationships and lines of communication among project participants
must be provided. It is important to include the principal data users and decision-
makers as part of the SAP. If the SAP is written to address muttiple tasks or potential
release sites (PRSs), including having muttiple field organizations with common sup-
port groups, then the functional roles and responsibilities and organizational chart
must reflect this situation.

Appendix | of this document provides the functional roles and responsibilities and an
organizational chart for the ER Project to the field project leader/decommissioning
project leader (FPL/DPL) level. If necessary, Appendix | can be referenced as part of
the SAP organization.

A5 PROBLEM DEFINITION
The ER Project undertakes many environmental data coliection activities, including

* investigations described by the RFI Work Plans prepared by
the ER Project, as well as supplementary RFl sampling and
analysis for which the need is identified after the initial work
plan has been carried out;

14

« field observations to support intermediate field decisions, such
as biasing selection of samples for laboratory analysis by field
radiation measurements;

» data collection prior to and during corrective actions, such as
ECs, VCAs, and corrective measures implementation (CMis),
to delineate the extent of areas requiring remediation;

» verification sampling to demonstrate that corrective actions
are complete; and

» monitoring required as part of interim actions or final rem-
edies.

As the first step toward ensuring environmental data quality, clear problem descrip-
tions must be established for all environmental data collection activities. A systematic
planning process must be used to develop specific, problem-related questions to be
answered, and an expression of the associated environmental decisions to be made.

For regulatory decisions, the ultimate decision-makers for the ER Project include the
EPA and New Mexico state regulators. However, it is the responsibility of the ER Project
to provide plans, reports, and other documentation needed to support the decision-
making process. In those plans and reports the ER Project will propose and defend
the decisions that it believes are appropriate.

A-10 QAPF, Revision 0
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Key planning participants responsible for defining the problems and developing the
problem-solving approach should be identified early in the planning process. This core
planning team typically includes

» FPLs or their designees;
» field team leaders (FTLs) and selected field personnel;

» Earth Sciences Council (ESC) personnel (geologists, hydrolo-
gists, geochemists); and

» Decision Support Council (DSC) personnel (chemists, eco-
logical and human health risk assessment specialists, statis-
ticians).

The core team will contact others, as necessary, to provide historical, technical and
regulatory information.

The results of the planning process shall be documented in a SAP. SAPs may be
prepared as stand-alone documents or as addenda to existing work plans, or they
may be incorporated into corrective action plans or RFI reports. Problem definitions
will be documented in the SAP by providing

» aclear statement of the question or questions to be answered
by the data to be collected; and

» aclear statement of the decision or decisions for which these
answers are required, including anticipated alternative courses
of action.

The scope of activities and documentation that address the requirements of this docu-
ment will be commensurate with the importance of the decisions to be based on the
data supporting those decisions. The SAP or the document to which it is attached
must provide enough information so that a technically trained reader can understand
the activity's historical and regulatory context as well as its objectives. In all cases, the
SAP must present either explicitly or by reference the following:

» a physical/historical description of the site and the problem
including, as appropriate, a summary of existing information
such as

— engineering drawings and site process histories;

— a site conceptual model describing known and potential
releases and existing or potential exposure scenarios;

— a list of potential or known contaminants; and
— alist or summary of existing data.

« identification of practical constraints, such as physical limita-
tions on sample collection, scheduling constraints imposed
by the need to coordinate with corrective actions, limitations

of available measurement technology, and budgetary con-
straints, and
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* applicable technical, regulatory or program-specific drivers that
will impact the problem-solving approach, including the ap-
proach (or reference thereto) used to calculate risk-based
contaminant thresholds.

Additional guidance for generating appropriate problem descriptions and decision state-
ments for each phase of a study is provided in the EPA data quality objective (DQO)
guidance (EPA 1994, 50288). More detailed requirements concerning SAP develop-
ment are presented in Section B1 of this document.

A6 PROJECT/TASK DESCRIPTION

The SAP must summarize the approach that is selected to address problem-related
questions and decisions that are identified. This project/task description will describe:

» measurements expected during the project, which will pro-
vide the data inputs necessary to answer the question(s);

* a general schedule for project completion, which must aiso
identify other activities with which these measurements need
to be coordinated;

* special personnel and equipment requirements, such as field
screening methods that require trained operators;

* specific reporting requirements, including fieid observations,
results of field audits, data validation reports, and electronic
deliverables;

+ quality assurance (QA) activities, including technical reviews,
surveillances, and audits to be implemented during the course
of the work; and

» schedule for the work to be performed.

A7 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

Potential data quality concerns will be identified by the planning team for each type of
measurement to be made, based on the proposed use of the data and the foreseeable
consequences of errors resulting from incorrect interpretation of the measurements.
Potential data quality concerns include, but are not limited to

* collecting a number of samples adequate to support the deci-
sion (the number of samples could be inadequate, for example,
if measurement or sampling variability exceeds expectations);

* choosing measurement techniques and methods that are
selective, sensitive, and precise enough to allow target ana-
lyte concentrations to be distinguished from prespecified
threshold levels;
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* limiting contamination of samples to insignificant levels; and

* maintaining the desired degree of data comparability to allow
for statistically valid evaluation or pooling of the data.

The planning process will result in a list of criteria that are expected to increase the
likelihood that data of the right type, quantity, and quality are collected to support the
decision(s). In addition to the items listed in Section A5 of this document, such a list
should include the following types of descriptors:

» identification of a focused list of environmental variables that
must be measured or collected (e.g., analytes, concentrations/
radioactivities, physicochemical parameters, risk exposure
model parameters;

» specification of the data reporting units;

= specification of decision or action levels, e.g., screening ac-
tion levels (SALs) or bases for deriving them (e.g., risk-based
criteria);

» geographical boundaries of each PRS or PRS aggregate;

» subpopulations (e.g., geologic strata or risk-based exposure
units);

» temporal considerations that affect the time during which data
can be collected; and

* sample matrices of interest.

The SAP must document in detail the ways in which the collected data will be summa-
rized and used to make the decisions. Possible uses of measurements include, but
are not limited to

¢ comparison of individual observations with prespecified thresh-
olds, such as background upper tolerance level (UTLs), SALs,
or PRGs; and

» calculation of 95% upper confidence bounds for the mean of
a measured parameter within a prespecified area or volume,
for comparison with thresholds such as PRGs.

The consequences of making an incorrect decision should also be considered. When
appropriate, quantitative limits on acceptable decision errors should be specified. The
scientific and statistical assumptions that form the basis of the SAP may include con-
taminant transport modeis, exposure models, and statistical models to support hy-
pothesis testing or estimation (based on components of variance from sampling and
measurement). The planning process will ultimately result in selection of a cost-effec-
tive sampling and analysis plan that meets the applicable quality criteria. See Section
B1 of this document for more specifics on SAP design and selection.
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A8 PROJECT NARRATIVE

A project narrative is not required for ER Project data collection efforts as stated in
Interim Draft EPA Requirements for (QAPP) (EPA 1994, 52288). Project narratives
are intended for EPA Category IV projects, whereas all anticipated efforts at LANL are
EPA Category | (EPA 1994, 52288).

A9 TRAINING/CERTIFICATION

A9.1 Training

The FPL is responsible for determining specific training and certification needs and to
document required training in accordance with LANL-ER-AP-05.2.The review of worker
training and qualifications shall be conducted before workers are assigned to ER
Project activities. Individuals developing and implementing SAPs for the ER Project
must receive, at a minimum, orientation to familiarize them with the purpose, scope,
methods of implementation, and applicability of the following documents as they re-
late to the individual's work:

LANL ER quality management plan (QMP);

this document;

applicable SAP; and

standard operating procedure (SOPs), administrative proce-
dures, site-specific health and safety plans, and work plans.

Training consists of a reading list, classroom and video presentations, and other meth-
ods of instruction. In addition to the above, the responsible FPL shall determine any
special training needs such as for use of special sample collection devices, cleanup
systems, or other training not described in LANL-ER-AP-5.2. The FPL shall also de-
fine the associated training needs in the site SAP.

A9.2 Certification

Certification of training in such areas as radiation worker and hazardous waste opera-
tor and emergency response (HAZWOPER) is required for many ER Project activi-
ties. In addition, certification might be needed for special techniques used in sampling
and analysis. These certifications shall be documented in the site-specific SAPs or
health and safety plans as applicable. The FPL is responsible for identifying worker
certification needs for the field unit and site.

A10 DOCUMENTATION AND RECORDS

The ER Project-wide requirements for documentation and records are described in
Chapter 5 of the ER Project Installation Work Plan (IWP) (LANL 1995, 52009). These
requirements are detailed further in the ER Project Administrative and Quality Proce-
dures (LANL 1995, 49708) and the SOPs for the ER Project (LANL. 1991, 21556).
Additional data management requirements needed to meet project-specific goals must
be specified in the SAP.

Figure A-1 illustrates the flow of data generated for the ER Project as defined by the
data management and records requirements for the ER Project. Following this flow,
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Figure A-1. Project data flow for the Environmental Restoration Project.
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results obtained from field instruments, field measurements, and field laboratories are
verified and validated in the field to support rapid decision-making. Section D of this
document provides the criteria and process for these reviews. Any nonroutine data
gathering techniques must have the data management and records requirements docu-
mented in the SAP, either through direct insertion (mainly for one-time use of a tech-
nology) or by citation of an SOP.

Results of radiological screening conducted in the field or mobile radiological van (e.g.,
for sample shipping purposes) must be documented and sent with the samples to the
Sample Management Office (SMO). All logs, field data reports, instrument calibration
records, check sample analyses, and raw data must be submitted to the Records-
Processing Facility (RPF) and all final results and electronic data needed to support
decision-making must be submitted to the Facility for information Management, Analysis,
and Display (FIMAD). :

Data generated from internal or contract analytical laboratories shall be submitted to
the SMO following the requirements of the statement of work (SOW) (LANL 1995,
49738) for the analytical laboratories. The SOW provides the data-reporting require-
ments for all routine analytical services, analytical cost (Section I1.B of the SOW), and
a minimum list of the data reporting requirements for nonroutine analyses in Section V
of the SOW. Any nonroutine analyses must have the actual site-specific data reporting
requirements included in the SAP. This might include field logs, raw data, resuits of
calibration and quality controi (QC) checks and other data generated by the measure-
ment system such as “case narratives.” Nonroutine data turnaround time requirements
and record retention requirements must also be specified in the SAP.

Once baseline data validation efforts are completed as described in Section D1 of this
document, data become accessible through FIMAD to the field unit personnel (for
data analyses such as comparisons to site contaminant background levels, SALs, and -
risk assessment), and other potential data users including regulators and the public.
Field data and other hardcopy data packets, as appropriate, shall be sent to the RPF
by appropriate field unit or SMO personnel following the procedures specified in Chapter
5 of the IWP (LANL 1995, 52009). Once data packages are delivered to the RPF, they
will be available to data users to follow the procedures for accessing data in the RPF.

FPLs shall direct the field unit technical team data evaluation activities that follow
verification and baseline validation. Those activities may include data quality assess-
ment (DQA) and focused validation efforts as described in Section D of this document.
All of the outputs of the DQA and focused validation efforts must be documented
following the ER Project requirements or site-specific requirements included in the
approved SAP.

As necessary, corrections identified in data verification or validation shall be incorpo-
rated into FIMAD. Only those data qualifiers based on the baseline validation criteria
as described in Section D1 of this document will be used. Typically, the responsible
data generator (e.g., laboratory) will be required to correct identified measurement
problems and submit a revised report with the necessary corrections. Any changes
resulting from the focused validation efforts must be sent to the RPF in addition to
FIMAD, so that all records are current and consistent.
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B1 SAMPLING PROCESS DESIGN

Alternative sampling and analysis options will be evaluated during planning and the
most cost-effective design that is expected to meet the planning specifications will be
selected. Cost-effectiveness may be determined through professional judgment or
through a cost-benefit analysis. By selecting a particular sampling design, the type
and number of samples, and the means of allocating samples, is defined. Specific
sampling locations (and/or frequency of sample collection) are selected along with
sample acquisition methods, measurement methods, and other procedures that will
be used to collect and analyze the samples. The type and number of quality assess-
ment/quality control samples to be collected in the field must also be determined, and
the frequency and/or location for these samples documented.

SAP documentation requirements are specified in the following sections. The SAP
design must be recorded in the appropriate document (i.e., RFl work plan, RFI report,
accelerated cleanup plan, etc.). The SAP outline (LANL1996, 52242), which details
additional SAP requirements, is to be followed in developing the SAP.

B1.1 Environmental Sampling Plan Design

All of the information listed below, as appropriate to the design, must be documented
in enough detail to make the SAP third-party implementable.

» the number, or frequency of collection, for each type of sample
(e.g., composite, grab, integrated) to be collected;

* the sampling network design (e.g., rectangular or triangular
grid, stratification) and the assumptions underlying the de-
sign;

» the locations of the sampling points (preferably marked on a
map);

v

» when field measurement methods are used, the techniques
and/or guidelines to be followed in selecting sampling points,
a description of or reference to the measurement technique/
method to be used, and a description of how field screening
results are to be used;

» if sample point selection will be made during field activities,
the method(s) to be used to locate sampling points in the
field, including specifics on how locational data are to be col-
lected, stored, and transmitted;

» a description of the portion of each medium that will be col-
lected for analysis;

» specification of nonmeasurement data required as inputs to
solving the problem;

» references to all administrative procedures and SOPs used
to carry out the work under the SAP;
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» specific criteria, process, and schedule used to determine if
methods with unknown performance characteristics will meet
project goals; and

* design for well installation, as needed.

B1.2 Assessment and QC Sampling Plan

in addition to specifying the type, frequencies, and number of field samples and/or
measurements to be made, SAPs must include

+ adescription of the selected number and type of assessment/
quality control samples required to support the SAP; and

* areference to, or description of, the process used to arrive at
the number and type of assessment/quality control samples.

LANL-ER-SOP-1.05 describes types of assessment and QC samples and their uses
in estimating sampling and measurements quality on a site-wide basis, and it provides
instructions for selecting the appropriate samples to support data collection efforts.
The primary goal is to obtain estimates of variance and bias associated with measure-
ment of each of the major analyte classes in each medium that will be sampled. By
compiling and analyzing those data, statistical estimates will be available for designing
subsequent phases of data collection and in analyzing the probability of making deci-
sion errors. When used for SAP design, LANL-ER-SOP 1.05 may be referenced rather
than including in the SAP a description of the assessment/quality control sample se-
lection process.

B2 SAMPLING METHODS REQUIREMENTS

Selecting methods appropriate for collecting samples of each environmental medium
of interest is an important part of the planning process used to prepare the SAP. The
sample collection methods must preserve sample integrity to ensure that the samples
adequately represent the environmental media from which they are taken.

Technical issues considered in selecting sampling methods must be documented in
the SAP. Therefore, the SAP must document the following:

» environmental medium to be sampled (e.g., air, sludge, soil,
sediment, rock, water, etc.);

* type of samples needed by the SAP design (e.g., grab, com-
posite, core, etc.);

e portion of the environmental medium (i.e., the target popula-
tion) the data user wishes to represent (e.g., 0" to 12" depth
of entire PRS or PRS aggregate) with the samples;

* types of analyses to be performed on the samples (e.g.,
volatiles, semivolatiles, metals) and any special sampling tool
or method demanded by the analytical methods (e.g., SUMMA
canisters);

» volume of each sample necessary to satisfy all analysis re-
quirements (e.g., there are special considerations for using
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hydro-punch sampling or for collecting samples for volatile
organics in the different media, because each medium couid
require different volumes and containers);

* size and type of sampling equipment appropriate for collect-
ing the desired samples. This is especially important for ana-
lytical methods that require special containers such as air sam-
pling, certain volatile organics analytical methods, and cer-
tain on-site measurements;

¢ decontamination (see LANL-ER-SOP-1.08) that must be per-
formed on nondisposable sampling equipment prior to and
between uses. Wash water and other wastes generated dur-
ing the sampling operation must be managed and disposed
of in accordance with LANL-ER-AP-05.3;

» waste minimization (including the minimization of decontami-
nation wastes); and

» constraints on the sampling events that might significantly af-
fect the projected time or costs (e.g., inclement weather or
threats to endangered species).

These requirements should be summarized to include references to the procedures
that will be used to conduct the sampling. Where existing SOPs or other official guid-
ance provide adequate documentation of any of these required criteria, those docu-
ments shall be cited in the SAP. For example, LANL-ER-SOP-1.02 addresses the
requirements for sample containers, preservatives, sample volumes, and holding times;
routine sampling procedures are documented in the ER Project SOPs, Chapter 6,
“Sampling Techniques.” Additional guidance is presented in Appendix Il for selecting
sampling methods and equipment.

If all site-specific requirements are not adequately addressed by reference, then the
requirements shall be documented in the SAP by developing and referencing new
SOPs or revised SOPs. Otherwise the requirements must be included in the SAP by
incorporating the equivalent SOP requirements. For example, implementation require-
ments and support facilities needed to ensure safety and work of adequate quality
should be specified in the SAP. Where site-specific performance requirements are
necessary for sampling operations, those requirements should be written into the SAP.
For those tasks that might be useful to more than one field unit, developing new SOPs
is encouraged in lieu of writing instructions into the SAP.

Uttimate authority and responsibility for field operations lies with the responsible FPL.
However, responsibility for corrective actions in the field that address deviations from
SAPs and other field-work-related contingencies may rest with the cognizant field
team leaders who report to the FPL. When possible, corrective actions should be
anticipated and delineated in the SAP.

B3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS
All personnel must follow the SOPs addressing sample handling and custody (ER

Project SOPs, Chapter 1, “General Instructions”). Those SOPs must be referenced in
the SAP. In cases where deviations from an SOP are planned, the deviations must be
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fully described in the SAP. In addition, the requirements in the following paragraphs
must be met for all SAPs.

All samples must be identified in accordance with LANL-ER-SOP-01.04, which estab-
lishes the requirements for identifying each boring location, monitoring well, and sample
collected during surface water, groundwater, sediment, waste stream, soil, and air
sampling programs. The numbering system, which satisfies EPA requirements for
sample identification (EPA 1987, 11654), provides a tracking capability to facilitate
data retrieval. It ensures that all information required to identify and track samples is
readily accessible and unique to a particular sample.

Chain-of-custody requirements satistying EPA guidance (EPA 1991, 52287) must be
implemented as delineated in LANL-ER-SOP-01.04 to provide legal and technical
defensibility of ER Project sample data. Chain-of-custody records must be initiated at
the time of sample collection and remain active until final disposition of the sample.

B3.1 Sample Management Office

The SMO must be alerted by the field units as to the types and quantities of environ-
mental and QA/QC sample containers, as well as preservatives, needed for a particu-
lar sampling operation. This alert should come at least four weeks prior to any sam-
pling that requires SMO services. All special considerations, such as availability of
analytical laboratory services or return of unused sample materials, must be coordi-
nated with the SMO.

If archiving of samples or sample derivatives (e.g., extracts, digestates) is required,
arrangements must be made with the SMO before sampling. These arrangements
must be documented in the SAP.

B3.2 Field Packaging and On-Site Measurements

All analytical services, including field laboratory services (radiological van, chemistry
van, etc.), must be coordinated through the Field Support Facilities Group. However, if
a field unit elects to package samples in the field or to use a field laboratory, the
instructions for doing so must be written into the SAP or in SOPs referenced by the
SAP. In those cases, at a minimum, the following sample collection and analysis activi-
ties must be addressed in the SAP:

* provision of sample containers, preservatives, coolers, labels, efc.;

» chain of custody and sample tracking (beginning when the samples
are collected and sent to the analytical laboratory and ending with
returned results);

* sample packaging and shipment to analytical laboratories;

* identification of available laboratory services (includes radiologi-
cal van, chemistry van, and other on-site measurements) by ref-
erence to the applicable SOW for analytical services as desig-
nated by the SMO; and

» final disposition of sample materials.

Responsibilities for the above activities as well as schedules for completing the activi-
ties (when appropriate) must be delineated in the SAP. Additional guidance for using
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on-site measurement methods is included in the Department of Energy (DOE) docu-
ment “Guidance for Planning On-Site Measurements” (DOE 1995, 52240).

In addition to the above requirements, all ER Project samples must be classified prior
to shipment as hazardous or nonhazardous pursuant to International Air Transporta-
tion Association, Department of Transportation regulations (see 49 CFR 171-173) and
EPA guidance (EPA 1987, 11654). LANL-ER-SOP-1.03 addresses the issues of de-
termining the hazard status, packaging, and shipping of ER Project samples and pro-
vides more specific direction on sample packaging and transport.

B3.3 Sample Volumes, Containers, Holding Times, And Preservatives

Requirements for selecting sample volumes, containers, holding times, and preserva-
tives for samples subjected to routine analyses are presented in LANL-ER-SOP-1.02.
Routine analyses are addressed in detail in Section B4 of this document. Sample
preservation and holding time requirements for nonroutine analytical measurements
must be specified directly in the SAP.

B4 ANALYTICAL METHODS REQUIREMENTS
The SAP must include the following information:

* analytical and other measurement methods to be used. This
includes sample preparation techniques (e.g., extraction,
cleanup, digestion, etc.) and special equipment (e.g., instru-
ment sample preparation equipment critical to the analyses);

*  any decontamination procedures needed to prevent compro-
mising the representativeness of the sample and analyses;
and

» specific performance criteria for the above bulleted items.

The analytical services contracts, which include SOWSs (LANL 1995, 49738) for ana-
lytical services, were developed for the ER Project to meet most users’ needs in a
cost-effective manner. Those SOWSs can be especially appropriate for screening as-
sessments and other types of investigations requiring broad-scan methods or very
rigorous QC. They include lists of the analytes grouped into standard ER Project
analyte suites such as volatile organics and metals (see also Appendix lll). It is unnec-
essary to specify in a SAP any routine analytical requirements that are addressed in
the analytical laboratory SOWs (LANL 1995, 49738). The preferred method of specify-
ing which analytical methods will be used is by summarizing them in a table by analyti-
cal method number or, when SOW-related analytical services are used, by reference
to the analytical laboratory SOWs (LANL 1995, 49738).

Analytical method selection must be based on the requirements of the decision to be
made. These decisions are established during the planning process (see Sections
A5-A7 of this document). The SAP requirements for analytical methods must refiect
the following considerations:

» required analytical information (e.g., analyte list, including whether
determinations will be made for total, soluble, extractable, isotopic,
volatile species, etc., and how the data will be used);

» sensitivity;
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» selectivity;

» precision and bias;

* sample preparation;

+ sample holding times;
* turnaround time;

e waste minimization;

» cost; and

* data comparability.

Consideration of the above elements, along with historical performance information
on the available methods, is used to determine which of the following options provides
the most cost-effective and timely approach to meet needs:

* routine analytical methods provided by the analytical services
contracts;

» methods optimized for site-specific use (e.g., in-situmethods);
* nonroutine, off-site analytical services; or

» any combination of the above that provides the most cost-
effective and timely approach to meet site-specific needs.

Detailed information and guidance for analytical method selection is included in
Appendix IV. To facilitate the selection of sample preparation and chemical analysis
methods, experienced analytical chemists are available from the DSC Chemistry Team.

When nonroutine analytical services are selected for a project, it is necessary to iden-
tity the critical aspects of the analytical methods. Those critical aspects are

¢ target analytes or variables and associated quantitation limit
requirements;

» descriptions of, or citations of, sample preparation and analy-
sis methods;

» standardization/calibration procedures that are related to in-
dividual sample analytical data and equipment;

¢ analytical raw data required, such as mass spectra, chromato-
grams, and graphite furnace atomic absorption outputs;

» all manual calculations used to generate results;
* analytical QC raw data including, for example

— blanks
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~ spikes (matrix, surrogate, tracers/carriers, etc.)

— QC samples (laboratory control sample, site-specific per-
formance evaluation materials, etc.); and

* special analytical conditions that require different sample han-
dling, preparation, or analytical procedures.

If standard analytical methods are to be followed, the methods may be cited in the
SAP; otherwise the specifications in the SAP must be detailed enough to allow any
qualified analyst to repeat the specified work using similar equipment.

Each FPL is ultimately responsible for data quality in his/her respective field unit. Addi-
tional information defining the options that need to be considered when selecting
nonroutine analytical methods is available in the guidance for analytical method selec-
tion in Appendix IV. These options are specific to the type of analytical method needed.
The selected options must be specified in the SAP.

B5 QUALITY CONTROL REQUIREMENTS

This section provides the quality control requirements for sampling, analyses, and
other measurements (e.g., land surveys and biological assessments that must be
performed routinely). The approach at LANL is to tailor QC activities to site-specific
needs through planning and eliminating unnecessary QC checks.

SAPs should be designed to assess the major components of total study error to
enable the final evaluation of whether environmental data are of sufficient quality to
support the related decisions. The QC requirements must be designed to provide
measurement error information that can be used to initiate corrective actions that limit
the total measurement error. Consequently, SAPs must

¢ describe the QC samples and procedures associated with
sampling and measurement,

» list specific QC checks that are required for each type of sam-
pling and measurement data to be collected. The list must
include

- the frequencies of the control checks, and
— the required acceptance criteria for each QC check.
The SAP must also provide

» as necessary, procedures for calculating QC statistics; a ref-
erence to this document’s glossary (see Precision and Bias)
might suffice,

» an explanation delineating how contingencies such as miss-
ing data, nondetects and out-of-range data will be addressed
(see also Section D3 of this document), and

* anticipated corrective actions associated with failure of sam-
pling or measurement systems to meet acceptance criteria.
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If established SOPs or standard methods are used for sampling and measurement,
and those documents specity the applicable QC checks, frequencies, acceptance cri-
teria, and corrective actions, those documents may be cited. Otherwise, the appropri-
ate QC activities must be described explicitly in the SAP.

For sample collection activities, the QC procedures specified in LANL-ER-SOP-1.05
must be followed or specific QC procedures must be provided in the SAP or in the
SOP used for the sampling.

B5.1 Sampling

QC for sampling must be part of a comprehensive QA approach that includes quality
oversight of field groups and analytical laboratories. The approach to selecting QC
samples for field activities is presented in LANL-ER-SOP-1.05.

For the routine analytical services provided through the analytical services contracts,

"a default set of QC procedures and criteria are specified in the analytical laboratory

SOW (LANL 1995, 49738). Provided that these defaults are adequate and routine
analyses are selected, additional QC procedures for the sample analyses need notbe
spelled out in the SAP.

For nonroutine analyses (such as on-site measurements, specialized analyses, or
land surveys), the project-specific QC procedures and limits must be specified in the
SAP or in SOPs. Many on-site measurements are capable of providing data adequate
for decision-making in the fieid if the QC activities are designed to support a quantita-
tive assessment of the measurement performance. For nonroutine services that are
conducted in the field or are unique to the field situation, the QC procedures must be |
specified in the SAP or an SOP that provides for adequate QC review in the field.

B6 INSTRUMENT/EQUIPMENT PURCHASING, TESTING, INSPECTION, AND
MAINTENANCE REQUIREMENTS

Items and services procured by the ER Project shall be approved by the responsibie
FPL or shall be acquired under the FPLs direction. As necessary, an FPL or designee
will develop the purchase specifications for goods and services that are designed to
satisfy the needs of the field unit. Once the FPL or designee has approved the speci-
fications, the goods or services will be purchased through the field unit's contractors or
the LANL purchasing group (e.g., BUS-5).

Goods and services received that do not meet purchase or performance specifica-
tions shall be identified. The FPL or designee shall control nonconforming items or
services to prevent use until compliance with the original or modified specifications
has been demonstrated, or until the item is retired from potential use.

Only equipment that is maintained and calibrated in accordance with the manufacturer's
recommendations or in accordance with equal or more stringent standards shall be
used for data collection. Support organizations must maintain equipment as specified
in SOPs and SAPs. The ER Project will monitor support organizations’ performance
through periodic audits and use of performance evaluation samples.

When equipment maintenance, inspection, and calibration requirements are delin-
eated in SOPs, it is sufficient to cite the applicable SOP. When requirements are not
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delineated in SOPs, the SAP must define the requirements or cite manutacturers’
maintenance and calibration schedules. When maintenance and calibration require-
ments that exceed those recommended by the manufacturer are deemed appropri-
ate, and such requirements are not delineated in an SOP, they must be stated explic-
itly in the SAP.

Service contracts may provide a vehicle for routine preventive maintenance and emer-
gency repair service. In such cases, actions taken by an instrument service represen-
tative shall be documented in the records for that instrument.

B7 INSTRUMENT CALIBRATION AND FREQUENCY

Equipment designated for use in ER Project work plans shall be specified to meet site-
specific planning specifications. Measuring and testing equipment used in the field or
an analytical laboratory must be controlled by formal calibration procedures, which
are required for proper operation of equipment and instruments. If available and appli-
cable, instrument manufacturer directions for calibration may be cited instead of
repeating them in ER Project documents. All calibration standards shall be traceable
to nationally recognized standards such as those from the National Institute of Stan-
dards and Technology, unless such traceability is inappropriate or not possible. if trace-
ability is inappropriate or not possible, the manner in which the suitability of calibration
standards is determined must be stated in the SAP.

B7.1 Field Equipment

Field equipment must be properly calibrated and charged, as appropriate, and must
be in good general working condition before the beginning of each day of use. ER
Project SOPs and SAPs specify the required checks and calibration for each type of
field equipment. These requirements include the frequencies of checks and calibra-
tions necessary to ensure that operability is acceptable. Field equipment that does not
meet calibration requirements shall be taken out of service until acceptable perfor-
mance can be verified. Nonoperational field equipment shall also be removed from
service and may be returned to the supplier for replacement. Maintenance records
must be maintained for each field instrument according to a unique number affixed to
the instrument used to facilitate tracking of instrument records. The unique serial num-
ber for each instrument shall be used on all related documentation concerning that
instrument. These records should be reviewed before equipment use to ensure that
maintenance and calibration are current.

Allinstruments used for environmental investigations must be properly protected against
inclement weather as needed.

Logbooks specific to individual equipment items shall be used to record the
» equipment identifier;
* inspection, maintenance, and calibration action(s) performed,;

s trigger(s) for the maintenance, calibration, or inspection
action(s);

» identity of each person performing the work;
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» date on which the work was performed; and
*condition of the equipment upon completion of the action(s).

Use of tabulated maintenance, inspection, and calibration requirements and actions is
recommended for convenience.

B7.2 Laboratory Equipment

For the services provided through the analytical services contracts (LANL 1995, 49738),
all laboratories are expected to meet or exceed manufacturers’ recommendations for
maintaining and calibrating equipment. Contracts may be used to require
implementation of certain calibration and maintenance procedures.

Before enlisting analytical services outside of the analytical services contracts, ER
Project QA personnel or designees shall review the laboratory’s operations to ensure
that an adequate equipment maintenance and calibration program is in place.

Oversight of analytical laboratories is addressed in Section C1.2 of this document.

B8 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND
CONSUMABLES

Supplies and consumables will be inspected and accepted for use in the ER Project by
the appropriate FPL or designee. Supplies and consumables are those items neces-
sary to support the sampling and analysis operations. Field supplies will normally be

inspected and accepted by the field team leader. Laboratory supplies will normally be -

inspected and accepted by the laboratory manager. Acceptance criteria for specific
supplies and consumables will be listed in the SAP or field-unit-specific SOP.

To the extent practicable, spare parts for field and laboratory equipment must be kept
readily available to minimize downtime. However, to control costs, the responsible
supervisor shail determine the numbers and types of spare parts to be stocked for
each type of equipment. The FPL or designee shall identify those pieces ot equipment
for which a record of spare parts availability must be maintained.

After a defective part has been replaced, it shall be returned to the manutacturer
for repair, stored for future inspection, or discarded. if a defective part is stored
temporarily, it shall be labeled as defective and the label shall indicate when the part
was taken out of service and the nature of the deficiency. If a defective part or equip-
ment item was used to collect data and such use may have compromised the integrity
of the data, a note in the data record shall be made. The SAP must

» identify individuals who will inspect and accept supplies and
consumables for the task, and

* list acceptance criteria for critical supplies and consumables
in order to satisfy the technical and quality objectives of the
task.
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Section B

B9 DATA ACQUISITION REQUIREMENTS (NONDIRECT MEASUREMENTS;
REQUIREMENTS FOR USING ARCHIVED DATA AND
NONMEASUREMENT DATA)

if archived data or nonmeasurement data (e.g., interviews, maps, spreadsheets, com-
puter data bases, calculations) are to be used in decision-making, the acceptability of
the data shall be assessed on a case-by-case basis. The data acceptability may be
confirmed by comparing data from more than one source or by corroborating the data
through additional data collection. Information received through interviews shall be
documented with written concurrence by the interviewee. For numerical data, prior
validations shall be reviewed to assess the technical validity of the data as well as their
suitability for use in making decision(s).

The responsible FPL shall determine the level of effort to be used in the data review.
The effort will be commensurate with the amount of information available and the
importance of the data relative to decision(s).

It could be important to prepare a pedigree for data of interest that describes the
procedures used to collect the data and the qualifications of personnel who collected
the data. The FPL or designee shall determine the need for, and method of, docu-
menting a data pedigree.

B10 DATA MANAGEMENT

Chapter 5 of the IWP (LANL 1995, 52009) presents LANLUs approach to data and
records management. Following this approach, electronic data are stored in FIMAD
and all other records are stored in the RPF. Data and records management require-
ments not specified in Chapter S of the IWP, applicable SOPs, or applicable SOWs
must be specified in the SAP. See also Section A10 of this document.

Figure A-1 illustrates the flow of data generated for the ER Project. Results obtained
from field instruments, field measurements, and field laboratories are verified and vali-
dated in the field to permit decisions to be made rapidly. The criteria and process for
these reviews are discussed in Section D of this document. The results of radiological
screening conducted in the field or in a mobile radiological van should be documented
and sent along with the samples to the SMO.

Manually recorded data are recorded in accordance with LANL-ER-SOPs-1.04 and
3.12. They are reviewed by the field team as required by LANL-ER-SOPs 1.01, 1.04,
and 3.12. Data that are transferred electronically are not subject to this review. How-
ever, the portion of the data that will be manually entered into the
database (e.g., some nonroutine and field analytical methods, field notes, and other
data recorded on forms in the field and then entered into FIMAD) must be reviewed for
data entry errors. Field records, even if rendered illegible, must be kept as permanent
records and may not be discarded.

Data generated as a result of analytical services by internal or contract laboratories
must be submitted to the SMO, which is responsible for routine data verification and
baseline validation as defined in Section D1 of this document. Nonroutine data
verification/validation is the responsibility of the field unit team. Upon completion of the
data verification/baseline validation process (see Section D1 of this document), the
data must be transferred to accessible FIMAD files. Data entries include any qualifying
flags assigned during baseline validation.
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Section C

C1 ASSESSMENTS AND RESPONSE ACTIONS

The following sections provide a summary of the assessment activities required by the
ER Project. The FPLs/DPLs and quality assurance officer (QAQ) are responsible for
tracking the results of assessments and response actions to ensure that deficiencies
are corrected in a timely manner. The QAO is responsible for identifying the personnel
who participate in planned assessments, surveillances, etc., and ensuring that they
are qualified to implement those evaluations.

Assessments planning includes delineation of responsibilities and reporting authori-
ties. The manner in which evaluation results will be reported, and to whom they will be
reported, are determined during planning for the evaluation. Schedules for preliminary
and follow-up interviews, meetings, etc., are decided in advance of the evaluation and
designed to adversely affect work schedules as little as possible.

C1.1 Internal Assessment

The process by which the ER Project assesses systems (programmatic assessments)
and performance is described in LANL-ER-QP-01.5Q. System assessments provide
an effectiveness evaluation of systems established to ensure the quality of project
activities. Performance assessments provide feedback on the effectiveness of activi-
ties in meeting ER Project objectives.

C1.1.1 Field Unit Assessments

The ER Project uses self-assessments and formal, independent field assessments to
assess compliance with the SOPs identified in work plans, RFI reports, site character-
ization analyses (SCAs), ECs, closure plans, SAPs, etc., and associated QA docu-
ments (including this document). The FPLs/DPLs are responsible for determining the
number and types of assessments to be conducted and for arranging for their imple-
mentation. The number, frequency, and purpose of each assessment must be speci-
fied in the SAP. At a minimum, assessments should review the processes used in the
field to record information about each sample taken, control the chain of custody,
determine the locations of sampling points, impiement the specified sample collection
methods, and implement the specified procedures for sample handling.

C1.1.2 Corrective Action

Deficiencies identified during assessments are documented in accordance with
LANL-ER-QP-1.04Q. Corrective action requests are issued to the FPL/DPL to iden-
tify, document, and implement the necessary corrective actions.

C1.2 Oversight of Analytical Laboratories

C1.2.1 Laboratory Assessments

The performance of LANLs analytical chemistry and contract laboratories, including
mobile analytical laboratories are assessed prior to acceptance for use and annually.
These assessments are typically performed under the Albuquerque DOE FSMP
Program, by LANL representatives, or through audits by other organizations (DOE,
EPA, and other DOE management and operations contractors).
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Checklists developed by (or equivalent to) the Albuquerque DOE FSMP checklists are
used in these assessments. When assessments by other organizations are used,
they are compared to the Albuquerque FSMP checklists and accepted, either partially
or completely, depending on how they match the FSMP criteria.

C1.2.2 Analytical Laboratories Performance Measurement

The ER Project implements a program to evaluate and track the performance of its
analytical laboratories. Results from blind performance evaluation sampies obtained
by the ER Project and/or quality assessment/quality control samples included in indi-
vidual SAPs are used, as necessary, to assess matrix- and analyte-specific precision
and bias across the ER Project. These assessments are performed on a continuing
basis to provide the ER Project with laboratory and site performance data. Other ap-
proaches are also used, as needed, to assess performance, including approaches to
track the performance of laboratories generating data within a field season or field
unit. This information is used to design future SAPs and to assign acceptance criteria
to QC data parameters.

C1.2.3 Data Package Assessment

In addition to the baseline and focused validation processes described in Section D2
of this document, a percentage of each laboratory’s data packages is assessed to
monitor performance of individual laboratories. These assessments include a review
of raw data and the calculations that support the reported resulits. A statistical and
performance-based frequency for conducting these assessments is developed for each

laboratory. The required data package assessment of laboratory frequencies are re-

ported as they are developed.

C1.2.4 Monitoring and Tracking Administrative Indicators
indicators that include turnaround times, holdin