BRC QUALITY ASSURANCE PROJECT PLAN

BMI COMMON AREAS
CLARK COUNTY, NEVADA

Prepared for:

Basic Remediation Company (BRC)
875 West Warm Springs Road
Henderson, Nevada 89011

Prepared by:

Environmental Resources Management (ERM)
2525 Natomas Park Drive, Suite 350
Sacramento, California 95833

APRIL 2008

\
=\

/

Basic Remediation

COMPANY

QAPP Revision 5



BRC Quality Assurance Project Plan
BMI Common Areas, Clark County, Nevada April 2008

A PROJECT MANAGEMENT

Al. TITLE AND APPROVAL SHEET

| hereby certify that | am responsible for the services described in this
document and for the preparation of this document. The services described
in this document have been provided in a manner consistent with the current
standards of the profession and to the best of my knowledge comply with all
applicable federal, state and local statutes, regulations and ordinances. |
hereby certify that all laboratory analytical data was generated by a
laboratory certified by the NDEP for each constituent and media presented
herein.

%\ﬂ; % % April 29, 2008

Dr. Ranajit Sahli, C.E.M. (No. EM-1699, Exp. 10/07/2009) Date
BRC Project Manager
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BEC Basic Environmental Company
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A3. DISTRIBUTION LIST

Most of the data intense tasks will be accomplished by Basic Remediation Company (BRC) or
Basic Environmental Company (BEC), and their consultants and subcontractors with oversight,
review, and approval by the State of Nevada Department of Conservation and Natural Resources,
Division of Environmental Protection (NDEP). Table 1 presents a general distribution list for the
project. Each document prepared will include this distribution list with an indication of how each
document will be distributed.

A4. PROJECT ORGANIZATION

A project organization chart is provided on Figure 1. The project organization defines the lines of
communication and identifies key personnel assigned to various project activities. The respective
work plan will provide a description of the organizational structure and specific responsibilities
of the individual positions for the respective project activities. The individuals participating in
the project and their specific roles and responsibilities are discussed below.

A4.1 Regulatory Agency

NDEP is the oversight agency for Basic Management, Incorporated (BMI) Common Areas (Site)
activities. NDEP will provide regulatory oversight for all aspects of investigative and remedial
activities at the Site and offer direction on NDEP policy and environmental objectives. All field
activities and reports will be supervised by a State of Nevada Certified Environmental Manager
(C.E.M.). This revision of the Quality Assurance Project Plan (QAPP), Revision 5, incorporates
comments received from NDEP, dated December 13, 2005, on Revision 0 of the QAPP, dated
October 2005, and comments received from NDEP, dated March 30, 2006, on Revision 1 of the
QAPP, dated March 2006, as well as subsequent minor changes to Revisions 2, 3, and 4 of the
QAPP. This revision also incorporated changes based on the NDEP-approved Standard
Operating Procedure (SOP) 40 (Data Review/Validation), which is found in the BRC Field
Sampling and Standard Operating Procedures (FSSOP) manual (BRC, ERM and MWH 2007).
The NDEP comments and BRC’s response to these comments are included in Appendix A.

A4.2 Basic Remediation Company/Basic Environmental Company

Dr. Ranajit Sahu, C.E.M. is the Director of Environmental Services for BRC and BEC. Dr. Sahu
will serve as Project Manager for BRC/BEC. Dr. Sahu will be responsible for directional
decisions, as well as for budget control, and for work conducted on the project on behalf of
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BRC/BEC. In addition, Dr. Sahu will serve as the quality assurance (QA) Manager for the
project.

A4.3 Investigation Consultants

The investigation contractor has responsibility for assigned phases of investigation and reporting.
Together, the management team (Program Director, Project Manager, Task Managers, Technical
Leads, and Field Managers) will be responsible for the technical planning and implementation of
the prescribed work. Other responsibilities include strategy development, budget control, project
schedule, and document review. The QA staff has responsibility for effective planning,
verification, and management of QA activities associated with the assigned project.

A431 MWH

As directed by BRC, MWH will assign technical staff to provide expertise and oversight in their
respective fields of knowledge. Mr. Tony Mikacich is the MWH Project Manager. Mr. Mikacich
will provide direction to MWH technical staff for programs executed by MWH.

A43.2 ERM

As directed by BRC, ERM will assign technical staff to provide expertise and oversight in their
respective fields of knowledge. Mr. Mark Jones is the ERM Project Manager. Mr. Jones will
provide direction to technical staff for programs implemented by ERM. Ms. Jill Quillin, C.E.M.,
also provides technical support and direction for the project.

A4.3.3 D.B. Stephens and Associates

As directed by BRC, D.B. Stephens and Associates (DBSA) will assign technical staff to provide
expertise and oversight in their respective fields of knowledge. Stephen Cullen, PhD, C.E.M., is
the DBSA Project Manager. Dr. Cullen will provide direction to technical staff for programs
implemented by DBSA.

A4.4 Laboratories

It is anticipated that the primary off-site laboratories will be TestAmerica Analytical Testing
Corp. (TestAmerica) in St. Louis, Missouri; TestAmerica in Richland, Washington (for
radionuclide analyses); GEL Laboratories (GEL) in Charleston, South Carolina; Alpha
Analytical, Inc. (Alpha) in Sparks, Nevada; EMSL Analytical, Inc. (EMSL) in Westmont, New
Jersey; and Southwest Analytical, Inc. (SWA) in Las Vegas, Nevada. TestAmerica, GEL, Alpha,
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EMSL and SWA will perform analytical testing for samples collected during various field
investigations. The respective laboratory’s project manager will report to the Field Manager, on
all aspects of the sample analysis. In addition, the QA Manager will be advised of any matters
related to data quality during the course of the investigation. The laboratory will conform to the
QA and quality control (QC) procedures, outlined in the respective laboratory Quality Assurance
Plans (maintained by the laboratory) and laboratory SOPs. Copies of laboratory quality manuals
are included in Appendix B and maintained in the project files.

A5. PROBLEM DEEINITION/BACKGROUND

This QAPP has been prepared by BRC to address QA and QC policies associated with the
collection of environmental data for characterization activities at the Site. All sampling and
analysis activities will be conducted under the oversight of NDEP, pursuant to the Phase Il
Consent Agreement for the BMI Common Areas (Consent Agreement) executed between the
Henderson Industrial Site Steering Committee (HISSC) and NDEP on February 23, 1996. This
QAPP has been designed to support the data collection activities associated with the various
sampling and analysis tasks pertaining to any characterization activities conducted at the Site.

This QAPP is an integral part of the project repository for the BMI Common Areas and is to be
incorporated by reference as the general guidance document for implementing QA/QC
procedures for all sampling and analysis programs conducted at the Site. U.S. Environmental
Protection Agency (USEPA) policy requires a QAPP for all environmental data collection
projects mandated or supported by the USEPA through regulations or other formalized means
(USEPA 2002a), such as site characterization and risk assessment. The purpose of this QAPP is
to identify the methods to be employed to establish technical accuracy, precision, and validity of
data that are generated for decision making purposes.

The project Site is located in Clark County, Nevada, approximately 13 miles southeast of Las
Vegas, Nevada. The Site is separated into two main properties, divided by Boulder Highway
(Figure 2). West of Boulder Highway is the Corrective Action Management Unit (CAMU) Area
(hereinafter referred to as the *CAMU?’) as well as other properties owned by BEC as shown on
Figure 2. East of Boulder Highway is the BMI Upper and Lower Ponds Area (hereinafter
referred to as the ‘Eastside’).

BRC’s overall project goal for the Eastside is that post-certification conditions at the Site be such
that residual chemical concentrations in Site soils are either representative of background
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conditions, or do not pose an unacceptable risk to human health and the environment under all
anticipated future land uses, considering all relevant pathways and using the best possible risk
assessment methodology, per USEPA guidance. BRC plans to request a finding of No Further
Action (NFA) from NDEP to document that this goal has been attained. Once granted an NFA,
BRC plans to restore the property to a higher and beneficial use via implementation of an
organized, multi-phased development program. Redevelopment of the Eastside is proposed;
however, development plans have not been finalized at this time.

Contaminated soils excavated from the Eastside will be transported to the CAMU for
containment. A portion of the CAMU will be two below ground areas that will be excavated, and
another portion that will be above ground. The CAMU will be fully lined and capped. The
CAMU will permanently inter these off-site contaminated soils, as well as the slit trenches,
thereby providing point source control of possible leaching contaminants. The CAMU will have
appropriate institutional controls and all requisite monitoring devices to ensure the integrity of its
contents.

A6. PROJECT DESCRIPTION

The following is a brief summary of the CAMU and Eastside properties. A comprehensive
narrative of historical Site ownership and operations for the Eastside is found in the BRC Closure
Plan (BRC, ERM, and DBS&A 2007). A comprehensive narrative of historical Site ownership
and operations at the CAMU is found in the draft CAMU Area Conceptual Site Model (DBS&A
and BRC 2007).

A6.1 Eastside

The Eastside consists primarily of former wastewater effluent ponds (now dry), into which
various wastewaters from the Basic Magnesium Complex were discharged from the early 1940s
through 1976, and the system of conveyance ditches that were used to transport wastewaters to
the ponds. The Eastside also includes inactive, lined ponds used by Titanium Metals Corporation
(TIMET) in the southwestern portion of the Upper Ponds that were constructed in the same
location as the former wastewater effluent ponds. In addition to the inactive and former effluent
ponds and conveyance ditch segments, the Eastside also includes adjoining lands northeast of
Boulder Highway, northwest of Lake Mead Drive, and south of the Las Vegas Wash. The
Eastside, as defined for the purpose of this QAPP, encompasses an area of approximately 2,330
acres and includes the following land-based areas:
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e The portions of the BMI Common Areas addressed by the 1996 Consent Agreement between
NDEP and the HISSC that are east of Boulder Highway, excluding Parcels 4A and 4B;

e Parcel 9 South, a 9.5-acre parcel west of Boulder Highway that is included in the 1996
Consent Agreement (it should be noted that Parcel 9 North has been issued an NFA by
NDEP, and is not included in the Site definition); and

e The Southern Rapid Infiltration Basins (RIBs) and the TIMET Ponds area, which are not
included in the 1996 Consent Agreement.

In addition, groundwater flowing beneath the Eastside, as well as Exclusion Areas 4A and 4B, is
also addressed by this QAPP. Figure 2 illustrates the boundaries of the Eastside property.

A6.2 Corrective Action Management Unit (CAMU)

The CAMU is located within the boundaries of property owned and operated by BEC, in an area
formerly designated as the Clark County Industrial Plant Area, and is bordered on all sides by
former and present industrial production facilities of the BMI Industrial Complex. More
specifically, the CAMU is bounded on the south by property owned by Pioneer. The eastern
boundary is the border between property owned by Tronox Inc. and property owned by BEC.
The northern boundary is defined by the northern limit of the toe of the closed BMI Landfill. The
western boundary is defined by a northwest trending line that runs along the western margin of
the proposed aggregate borrow pit area. The existing BMI Landfill, the western-most trade
effluent pond and portions of the adjacent second trade-effluent pond are within the boundary of
the CAMU. Figure 2 illustrates the boundaries of the CAMU and remainder of the property west
of Boulder Highway.

The CAMU will contain contaminated soils excavated from the Eastside, as more fully described
in the BRC Closure Plan (BRC, ERM, and DBS&A 2007). Plans for the CAMU have been
approved by the NDEP pursuant to the approved Remedial Action Plan (BRC 2007).

A6.3 Other Areas

Other areas, as discussed in Appendix E, Section 3.1.24 of the Settlement Agreement and
Administrative Order on Consent: BMI Common Areas, Phase 3 (AOC3), outside the boundaries
of both the Eastside and the CAMU as discussed above include the following:

e BMI Siphon; and
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e Portions of the western and northwestern ditches north of the CAMU boundary and south of
the Western Hook portion of the Eastside.

These areas are shown on Figure 2.

A7. QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT OF DATA

In preparation for future site development, data needs were evaluated for assessing chemical
distributions in soil, sediment, groundwater, and surface water, for determining human health
risks, and to develop remedial alternatives for the site. The seven-step data quality objectives
(DQO) process (USEPA 2006) will be used to identify the adequacy of existing data and the
need for additional data, to develop the overall approach to each study element, and ultimately to
develop the various Sampling and Analysis Plans (SAPs) or Field Sampling Plans (FSPs) for the
Site. The DQO processes for the various aspects of the site characterization are provided in the
BRC Closure Plan (BRC, ERM, and DBS&A 2007).

The need for low-level reporting limits has been identified for the project. Preliminary risk-based
screening levels (RBSLs) have been developed to identify analytical sensitivity levels that will
be sufficient to determine risks to human health. The methodologies for developing these
screening levels are presented in the human health risk assessment section of the BRC Closure
Plan (BRC, ERM, and DBS&A 2007). Although preliminary RBSLs can be met for many
analytes, modifications to optimize laboratory method reporting levels (MRLS) may be needed to
meet human health protective levels. Preliminary RBSLs are provided in Table 2. In addition to
these RBSLs, regulatory established screening levels and standards (USEPA Region 6 medium-
specific screening levels [MSSLs], USEPA soil screening levels [SSLs], maximum contaminant
levels [MCLs], USEPA vapor intrusion screening levels, and chronic freshwater ambient water
quality criteria [AWQC]) are also presented in Table 2. Analytical sensitivity is discussed further
in the following sections.

The following are general project DQOs to support the qualitative and quantitative design of data
collection efforts and to ensure that cleanup goals that protect human health and the environment
are achieved at the Site. Specific DQOs will be provided in the various investigation and closure
documents prepared for the Site.

e What are the soils and groundwater background concentrations for metals, radionuclides, and
other anthropogenic contaminants (contaminants that are generally present regionally due to
non-site related human activities)?
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e Are human health and ecological risks adversely impacted in off-site areas due to transport of
contaminants by wind and surface water?

e Have sediments at the bottom of the Las Vegas Wash been impacted by Site activities such
that acceptable human health and ecological risks have been exceeded?

e Are human health risks for on-site soils for future land uses (residential, commercial,
recreational, and construction) acceptable?

e Are human health and ecological risks associated with groundwater in the Upper Zone
acceptable?

e Does groundwater in the Middle and Deep Zones adversely impact human health and
ecological risks?

e Do health risks associated with the Las Vegas Wash exceed acceptable standards for human
health and ecological receptors at the point of reasonable maximum exposure (RME) as a
result of contaminants migrating from the Site?

e Will groundwater rise and discharge at the ground surface on-site and down gradient after
development and if so, will it present a health risk to future human and ecological receptors?

e Will residual concentrations of contaminants in the vadose zone leach to groundwater after
development and present a risk to human and ecological receptors?

e Do residual concentrations of Site-related contaminants pose unacceptable risks to exposed
ecological receptors of concern in on-Site and off-Site media (soil, groundwater, surface
water, air)?

e Are hot spots present that are of immediate concern to human health or ecological habitats?

e Are contamination and health risks associated with soils in the ditches higher than in the
ponds?

e Will future residents that move in after portions of the Site are remediated be adversely
impacted by other portions of the Site that are not remediated?

The quality of analytical data can be assessed through the evaluation of data quality indicators
(DQIs). DQIs serve as the basis for assessing the precision, accuracy, representativeness,
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comparability, and completeness (PARCC) of a particular data set. DQIs are both quantitative
and qualitative measurements of the analytical data, as evaluated through the process of data
review and validation.

A7.1 Precision

Precision measures the reproducibility of repetitive measurements. It is strictly defined as the
degree of mutual agreement among independent measurements as the result of repeated
application of the sample process under similar conditions.

Analytical precision is a measurement of the variability associated with duplicate or replicate
analyses of the same sample in the laboratory, and is determined by analysis of laboratory
control samples (LCS), such as LCS duplicates (LCSD), matrix spike duplicates (MSD), or
sample duplicates. If the recoveries of analytes in the specified control samples are within
control limits set forth by the laboratory, then precision is considered to be acceptable.

Total precision is a measurement of the variability associated with the entire sampling and
analytical process. It is determined by analysis of duplicate or replicate field samples, and
measures variability introduced by both the laboratory and field operations. Field duplicate
samples are analyzed to assess field and analytical precision.

The precision of duplicate results is assessed by calculating the relative percent difference (RPD)
between the duplicate measurements. If the RPD for laboratory-derived duplicate samples
exceeds 20 percent for inorganic analytes, data will be qualified as described in the applicable
validation procedure (USEPA 2004). There are no criteria for organic laboratory duplicate
precision because typically laboratories do not analyze laboratory duplicates for organic
analyses.

According to the USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review (USEPA 2004), data are not qualified on the basis of field duplicate
imprecision. However, a control criterion for an RPD for field duplicate samples will be 50
percent for this project. Qualification of sample data is to be as described in SOP-40 (BRC, ERM
and MWH 2007), similar to the qualification of samples based on laboratory duplicates. The
RPD is calculated as follows:
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RPD (%) = | =P |x100

S+D
2
where S the concentration of the original sample, and D is the concentration of the duplicate
sample.

A7.2 Accuracy

Accuracy is a statistical measurement of correctness and includes components of random
(variability due to imprecision) and systematic error. It reflects the total error associated with a
measurement. A measurement is accurate when the value reported does not significantly differ
from the true value or known concentration of the spike or standard.

Accuracy of laboratory analyses will be assessed by LCS, surrogate standards (for organic
analytical methods), matrix spikes, and initial and continuing calibration of instruments.
Laboratory accuracy is expressed as the percent recovery (%R). Statistically derived laboratory
accuracy limits will be included with each laboratory report. If the %R is determined to be
outside of acceptance criteria, data will be qualified according to SOP-40 (BRC, ERM and
MWH 2007) and the direction of the bias noted in the data validation memoranda. The
calculation of %R is provided below:

X=X
%R =100 x ST

where X is the measured value of the spiked sample, X is the measured value of the unspiked
sample, and T is the true value of the spike solution added.

Field accuracy will be assessed through analysis of field equipment blanks and trip blanks.
Analysis of blanks will monitor errors associated with the sampling process, field conditions,
sample preservation, and sample handling. The DQO for field equipment and trip blanks is that
all values are less than the reporting limit for each target constituent. If contamination is
identified in the field equipment or trip blanks, data will be qualified in the associated samples as
described in the guidelines used for validation (USEPA 1999 and 2004) and as described in
SOP-40 (BRC, ERM and MWH 2007). Contamination of the samples can occur as a result of
field or laboratory operations, and detections due to such contamination are not representative of
actual Site conditions.
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AT7.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent characteristics
of a population, process condition, or environmental condition of the media sampled.
Representativeness of data collection is addressed by using appropriate and consistently
established sampling and analytical methods. The SAPs/FSPs will address representativeness by
specifying sufficient and proper numbers and locations of samples; incorporating appropriate
sampling methodologies; specifying proper sample collection techniques and decontamination
procedures; selecting appropriate laboratory methods to prepare and analyze samples; and
establishing proper field and laboratory QA/QC procedures, as outlined in this QAPP. The
design of any data collection must also consider the representativeness of site conditions in terms
of lithologic, physical, and chemical parameters.

A7.4 Completeness

Completeness is a measure of the relative number of usable data points that meet all the
acceptance criteria for accuracy, precision, and any other criterion required by the specific
analytical methods used. Based on USEPA guidance, completeness goals are expressed as a
percentage (USEPA 2002b).

The number of valid results divided by the number of possible results, expressed as a percentage,
determines the completeness of the data set. The objective for completeness is at minimum 90
percent of the total data set. Discretionary re-sampling may be performed at the direction of BRC
and NDEP, should a lack of data for a given chemical or sample location be critical to the
decision making process.

The formula for calculation of completeness is presented as follows:

Number of Valid Results

%Completeness =100 x
Number of Expected Results

Qualitatively, the completeness goal provides the necessary information to support project
decisions. Completeness is achieved when both the quantitative and qualitative objectives are
met for this parameter (i.e., project decisions can be made using the data set).

\
B\ > 19 QAPP Revision 5

Basic Remediation

COMPANY



BRC Quality Assurance Project Plan
BMI Common Areas, Clark County, Nevada April 2008

A7.5 Comparability

Comparability expresses the confidence with which one data set can be compared with another.
Comparability is a qualitative, not quantitative, measurement. Comparability is assessed by
reviewing results, or procedures, for data that do not agree with expected results. Strict
adherence to QA/QC and defined project procedures will produce more comparable data.

Comparability is an expression of confidence with which one data set can be compared to
another. The objective of comparability is to ensure that data developed during the investigation
are comparable to Site knowledge and adequately address applicable criteria or standards
established by the USEPA and NDEP. This QAPP addresses comparability by specifying
laboratory methods that are consistent with the current standards of practice, as approved by the
USEPA and NDEP and by adhering to strict QA/QC procedures. Field methods are discussed in
the FSSOP (BRC, ERM and MWH 2007) and adhere to practices consistent with the policies of
the NDEP.

A8. SPECIAL TRAINING/CERTIFICATIONS

All field personnel will be certified as required by the Hazardous Waste Operations and
Emergency Response (HAZWOPER) standard provided in 29 CFR 1910.120 (USEPA 1990),
which sets forth training requirements for hazardous waste clean up, treatment, and emergency
response for field activities. HAZWOPER training includes both a one-time 40-hour training and
annual eight-hour refresher courses to maintain current certification. All field activities will be
supervised by a State of Nevada C.E.M. All respective laboratories performing analytical testing
of Site samples will be certified to do so by NDEP. It should be noted that the Site has a number
of unique analytes and a Nevada-certified laboratory may not be available for some of the
analyses. These analytes will be discussed with NDEP and handled on a case-by-case basis.

All statistical analyses, geostatistics, human health and ecological risk assessments, and
hydrologic and hydrogeologic modeling must be performed by individuals well versed in these
fields. Such individuals shall have an undergraduate degree in the appropriate discipline or
equivalent. Records of certification will be maintained with the QA Manager’s project file.
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A9. DOCUMENTATION AND RECORDS

Records will be maintained documenting all activities and data related to sample collection and
laboratory analyses. Results of data verification and validation activities will also be
documented. Procedures for documenting these activities are described in this section.

Each SAP/FSP, this QAPP, and the Health and Safety Plan (HSP; BRC and MWH 2005) will be
provided to every project participant listed in Section A4. Any revisions or amendments to any
of these documents will also be provided to these individuals. This QAPP will be reviewed and
updated on an annual basis throughout the duration of the project. Any changes to the document
must be approved by all signatory stakeholders and an updated QAPP will be provided to all
project participants.

A9.1 Field Documentation

All records of field operations will be maintained in the project file in BRC’s Henderson, Nevada
office. This includes any field logs, sampling records, sample chain-of-custody, laboratory
reports, maps, drawings, and data compilations and statistical evaluations performed as part of
any sampling and analysis program. The following field records will be maintained throughout
the duration of sampling activities:

e Field log books

e Field data forms

e Sample description forms

e Soil core logs

e Sample labels

e Sample chain-of-custody forms

e Photographic documentation.

The content and use of these documents will be described in each SAP/FSP.

The following reports will be completed, as necessary, to document an audit or a deviation from
a SAP/FSP or this QAPP:
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e Corrective action reports will be used, as necessary, to document any problems encountered
during field activities and corrective actions taken.

e Field change request forms will be used, as necessary, to document the need for a procedural
change or a sample location change.

e System and performance audit reports will be used, as necessary, to document review or
audit of field sampling activities.

The representative investigation consultant will ensure that the field team receives the final,
approved version of each SAP/FSP and this QAPP prior to the initiation of field activities.

A9.2 Laboratory Documentation

All activities and results related to sample analysis will be documented at each laboratory.
Internal laboratory documentation procedures are described in the Laboratory Quality Assurance
Plans (Appendix B).

Each laboratory will provide a data package for each sample delivery group or analysis batch
that is comparable in content to a full Contract Laboratory Program (CLP) package. The format
of the data may differ from CLP requirements. Each data package will contain all information
required for a complete QA review, including the following:

e A cover letter discussing analytical procedures and any difficulties that were encountered.

e A case narrative referencing or describing the procedures used and discussing any analytical
problems and deviations from SOPs and this QAPP.

e Chain-of-custody and cooler receipt forms.
e A summary of analyte concentrations, MRLs, and method detection limits (MDLS).

e Laboratory data qualifier codes appended to analyte concentrations, as appropriate, and a
summary of code definitions.

e Sample preparation and cleanup logs.

e Instrument tuning check data.
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e [Initial and continuing calibration data, including instrument printouts and quantification
summaries, for all analytes.

e Results for method and calibration blanks.

e Summary forms with results for all QA/QC checks, including but not limited to surrogate
spikes, internal standards, LCS, matrix spike samples, MSD samples, and laboratory
duplicate samples.

e Instrument data quantification reports for all analyses and samples.
e Copies of all laboratory worksheets and standards preparation logs.

The laboratory is required to maintain all records, calculations, raw data, and magnetic back up
tapes for all sample analyses for a period of five years. Unless otherwise notified, samples and
sample extracts will be retained by the laboratory for a minimum of 30 days after a written report
is issued to BRC or designee. The laboratory will dispose of excess or unused samples in a
manner consistent with appropriate government regulations.

Data will be delivered in both hard-copy and electronic format to the BRC QA Manager, who
will be responsible for oversight of data verification and validation, and for archiving the final
data and data quality reports in the project file. BRC will maintain data packages and electronic
data deliverables (EDDs) for chemical analyses. All data will be copied to NDEP both in the
form of laboratory reports and EDDs using EarthSoft’s EQuIS® data system format.

A9.3 Data Quality Documentation

Data validation reports will be prepared by the contracted validation firm and provided to the
BRC QA Manager. Results of the validation reports will be summarized in the applicable site
characterization summary report for each sampling event. Any limitations to the usability of the
data will also be discussed in this report.

All electronic database entries provided by each laboratory will be verified against the validated
hard-copy data in the data package. All changes to the database will be documented in an
electronic log file that automatically enters a current time stamp when opened and allows the
data editor to enter notes about changes to the database. Any data tables prepared from the
database will include all qualifiers that were applied by the laboratories and during data
validation, unless otherwise requested.
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B DATA GENERATION AND ACQUISITION

Bl. SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN)

A number of field investigation and remediation activities are anticipated for the project.
Environmental sampling includes the collection of surface water, sediment, soil, porewater, and
groundwater samples; several geophysical and water quality surveys may also be performed.
Project sampling and field documentation procedures, as well as the objectives of each sample
task, are detailed in each respective SAP/FSP. The purpose of each SAP/FSP is to ensure that
samples are collected, handled, and documented correctly prior to analysis. Each SAP/FSP will
include, at a minimum, the following information:

e Description of the field activities that will take place, including a discussion of purpose and
objectives.

e Preparation and mobilization procedures for the particular field activity, including permitting
requirements and utility clearance.

e Complete, detailed account of all anticipated field activities (e.g., soil boring locations and
procedures, soil sample collection, well installation, groundwater sampling).

e Soil sample and monitoring well nomenclature.

¢ Analytical methods, QA/QC procedures, and field equipment and field instrument operations
and reporting requirements.

B2. SAMPLING METHODS

The defensibility of data is dependent on the use of well defined, accepted sampling procedures.
Sampling method details not provided here are included in the respective SAPs/FSPs and SOPs.
Collection of environmental samples of high integrity is important to the quality of chemical data
generated. Sampling SOPs for field activities have been developed and are contained in the
project FSSOP manual (BRC, ERM and MWH 2007). The procedures are discussed in each
SAP/FSP, along with additional procedures necessary to complete the proposed field program.
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B3. SAMPLE HANDLING AND CUSTODY

Detailed procedures for sample identification, handling, documentation, custody, and ultimate
disposal are presented in each SAP/FSP. The following provides a brief discussion of these
procedures.

B3.1 Sample Containers, Preservation, and Holding Times

Table 3 lists the required sample containers, preservatives, and recommended maximum holding
times for samples. Sample containers provided by the laboratory for this project will have been
purchased commercially by the laboratory from 1-Chem, Eagle Pitcher, or other equivalent
source.

B3.2 Sample Handling and Storage

In the field, each sample container will be marked with identifying information, such as the
sampling location number, date and time of sample collection, analysis required, depth of
sample, preservative (if any), and other identifying information, as applicable to the particular
sampling. Sample labels will be filled out with indelible ink. All sample containers will be wiped
with paper towels and securely packed in a chilled cooler with ice, in preparation for delivery to
the laboratory. The ice will be bagged in zip-top style plastic bags to prevent water leakage.

Upon receipt of the samples, the laboratory will immediately notify the Field Manager if
conditions or problems are identified that require immediate resolution. Such conditions may
include: container breakage, missing or improper chain-of-custody, exceeded holding times,
missing or illegible sample labeling, or temperature excursions.

B3.3 Sample Custody

For each sample submitted to the laboratory for analysis, an entry will be made on a chain-of-
custody form supplied by the laboratory. The information to be recorded includes the sampling
date and time, sample identification number, matrix type, requested analyses and methods,
preservatives, and the sampler’s name. Sampling team members will maintain custody of the
samples until they are relinquished to laboratory personnel or a professional courier service.

Custody is described as:

e The sample is in one’s actual physical possession;
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e The sample is in one’s clear field of view after being in one’s physical possession;

e The sample is in one’s physical possession and is then locked up in a secure, tamper-proof
container; or

e The sample is kept in a secured area that can be accessed by authorized personnel only.

The chain-of-custody form will accompany the samples from the time of collection until
received by the laboratory. Each party in possession of the samples (except the professional
courier service) will sign the chain-of-custody form to signify receipt. The chain-of-custody form
will be placed in a plastic bag and shipped with samples inside the cooler. After samples have
been placed in the cooler, packed for shipment, and completed with chain-of-custody
documentation, the cooler will be sealed with packing tape and affixed with a custody seal. The
seal will be either a laboratory-provided custody seal or similar label that is completed with the
samplers’ signature and affixed across the cooler lid and base to provide evidence that the cooler
was not opened during transit. The custody seal should be taped over with packing tape such that
it cannot be removed without being destroyed. This procedure will not be required for coolers
that are hand delivered to the analytical laboratory by the sampler.

The laboratory will provide a copy of the original, completed custody form with the analytical
report of results to the entity specified on the chain-of-custody form. Upon receipt, the laboratory
will inspect the condition of the sample containers and report all relevant information on the
chain-of-custody or similar form, such as an internal laboratory sample log-in form.

B4. ANALYTICAL METHODS

Laboratory methods to be used are consistent with requirements provided in SW-846 (USEPA
2007), USEPA protocols and guidelines, and other established and widely accepted protocols.
Modifications will be made to these methods, as necessary and technically feasible, to improve
MRLs. The current analyte list, based on site-related chemicals (SRCs) identified for the project,
and analytical methods to be used for this project are listed in Table 4. The total number of
samples and the analyses that will be conducted on each sample will be indicated in each
SAP/FSP. Specific analytical method procedures are detailed in the laboratory QA Plan and
SOPs of the selected laboratory. These documents may be reviewed by project QA staff during
laboratory or data audits to ensure that project specifications are met.
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B4.1 Internal Standards

Internal standards are measured amounts of method-specified compounds added after preparation
or extraction of a sample. Internal standards are added to samples, controls, and blanks, in
accordance with method requirements, to identify column injection losses, purging losses, or
viscosity effects.

Acceptance limits for internal standard recoveries are set forth in the applicable method. If the
internal standard recovery falls outside of acceptance criteria, the instrument will be checked for
malfunction and reanalysis of the sample will be performed after any problems are resolved.

B4.2 Retention Time Windows

Retention time windows will be established as described in SW-846 Method 8000A (USEPA
2007) for applicable analyses of organic compounds. Retention time windows are used for
qualitative identification of analytes and are calculated based on multiple, replicated analyses of
a respective standard.

Retention times will be checked on a daily basis. Acceptance criteria for retention time windows
are established in the referenced method. If the retention time falls outside the respective
window, corrective action such as recalibration and reanalysis will be taken to correct the
problem. The instrument must be re-calibrated after any retention time window failure and the
affected samples must be reanalyzed.

B4.3 Method Detection Limits

The MDL is the minimum concentration of an analyte or compound that can be measured and
reported with 99 percent confidence that the concentration is greater than zero. MDLs are
established for each method, matrix, and analyte, and for each instrument used to analyze project
samples. MDLs are derived using the procedures described in 40 CFR 136 Appendix B (USEPA
1990). USEPA requires that MDLs be established on an annual basis. The laboratory must use
current MDLs to establish the laboratory reporting limits used for reporting purposes. The
laboratories must be able to meet acceptable analysis-specific MDLs for project work.

B4.4 Special Quantitation Methods for Short-Lived Radionuclides

For several “short-lived” radionuclides compounds indicated in Table 4, the basis for
quantitation will be “back-quantitation” from parent radionuclides. This specific group of
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exceptional radionuclides represents those compounds with relatively short half-lives ranging
from seconds to days. It is recognized that for these radionuclides of interest any measured
concentration in the sample may not reflect the predicted presence.

B5. QUALITY CONTROL

This section presents QC requirements relevant to analysis of environmental samples that will be
followed during all project analytical activities. The purpose of the QC program is to produce
data of known quality that satisfy the project objectives and that meet or exceed the requirements
of the standard methods of analysis. This program provides a mechanism for ongoing control and
evaluation of data quality measurements through the use of QC materials.

B5.1 Quality Control Procedures

The chemical data collected as part of any project sampling effort will be used to determine the
nature and extent of contamination, and potentially to support further evaluations, such as risk
assessment. Therefore, it is critical that the chemical data be of the highest confidence and
quality. Consequently, QA/QC procedures will be strictly adhered to. These procedures include:

e Adherence to established protocols for field sampling, decontamination procedures, and
analytical methods;

e Collection and laboratory analysis of appropriate field equipment and trip blanks to monitor
for possible contamination of samples in the field or the laboratory;

e Collection and laboratory analysis of matrix spike, MSD, and field duplicate samples to
evaluate precision and accuracy; and

e Attainment of both qualitative and quantitative completeness goals.
B5.1.1 Equipment Decontamination

Non-dedicated equipment will be decontaminated before and after each sample is collected. The
equipment will be washed in a non-phosphate detergent and potable water, rinsed in potable
water, and then double rinsed in contaminant-free reagent water. The specific methodologies to
maximize proper decontamination of non-dedicated sampling equipment are presented in each
applicable sampling SOP (BRC, ERM and MWH 2007).
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B5.1.2 Standards and Reagents

Standards used for calibration and reagents to prepare samples will be certified by the National
Institute of Standards and Technology (NIST), USEPA, or other equivalent source. The
standards and reagents will be within their expiration dates. The expiration date will be
established by the manufacturer, or based on chemical stability, the possibility of contamination,
and environmental and storage conditions. Standards and reagents will be labeled with expiration
dates, and will reference primary standard sources, if applicable. Expired standards or reagents
will be discarded.

B5.1.3 Supplies

All supplies will be inspected prior to their use in the field or laboratory. The descriptions for
sample collection and analysis contained in the methods will be used as a guideline for
establishing the acceptance criteria for supplies. A current inventory and appropriate storage
system for these materials will ensure their integrity prior to use. Efficiency and purity of
supplies will be monitored through the use of standards and blank samples.

B5.1.4 Holding Time Compliance

Sample preparation and analysis will be completed within the required method holding times
(Table 3). Holding time begins at the time of sample collection. If an analysis is performed on a
sample that has exceeded its holding time, the associated results will be qualified as described in
the applicable validation procedure (USEPA 1999 and 2004). The following definitions of
extraction and analysis compliance are used to assess holding times:

e Preparation or Extraction Completion: Completion of the sample preparation process as
described in the applicable method, prior to any necessary extract cleanup.

e Analysis Completion: Completion of all analytical runs, including dilutions, second-column
confirmations, and any required re-analyses.

The laboratory will notify the BRC QA Manager upon exceeding holding times for any
requested sample analysis. The laboratory will not perform any analysis outside of method
recommended holding times without written consent.
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B5.1.5 Preventive Maintenance

The Field Manager is responsible for documenting the maintenance of all field equipment
prescribed in the manufacturer’s specifications. Field personnel will perform scheduled
maintenance as appropriate or required by the equipment manufacturer. Procedures specific to
the calibration, use, and maintenance of field equipment will be presented in the respective
sampling plan. The analytical laboratory is responsible for all laboratory equipment calibration
and maintenance as described in their laboratory QA Plan. Subcontractors are responsible for
maintenance of all equipment needed to carry out subcontracted duties.

B5.1.6 Special Training and Certifications

All field personnel will be certified as required by the HAZWOPER standard provided in 29
CFR 1910.120 (USEPA 1990), which sets forth the training requirements for hazardous waste
clean-up, treatment, and emergency response for field activities. HAZWOPER training includes
both a one-time 40-hour training and annual eight-hour refresher courses to maintain current
certification. All field activities will be supervised by a C.E.M. in the State of Nevada. All
respective laboratories performing analytical testing of Site samples will be certified to do so by
NDEP.

B5.2 Quality Assurance and Quality Control (QA/QC) Samples

The purpose of the QA/QC program is to produce data of known quality that satisfy the project
objectives and that meet or exceed the requirements of the standard methods of analysis. This
program provides a mechanism for ongoing control and evaluation of data quality measurements
through the use of QC materials. QA/QC samples will be collected as part of the overall QA/QC
program.

B5.2.1 Laboratory Reagent Blanks

A laboratory reagent blank is contaminant-free reagent water that is prepared and analyzed by
the laboratory in the same manner as an environmental sample. Analysis of the reagent blank
indicates potential sources of contamination from laboratory procedures (e.g., contaminated
reagents, improperly cleaned laboratory equipment, or persistent contamination due to presence
of certain compounds in the ambient laboratory air). A reagent blank will be analyzed once per
every 20 samples, or at least once each day for each method used by the laboratory for that day.
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B5.2.2 Field Equipment Blanks

A field equipment blank is a sample that is prepared in the field by pouring contaminant-free
reagent water into previously cleaned sampling equipment. The water is then prepared and
analyzed in the same manner as an environmental sample. Field equipment blanks are typically
submitted blind (given a fictitious name so that the laboratory will not recognize it as a blank).
The field equipment blank gives an indication of contamination from field procedures (e.g.,
improperly cleaned sampling equipment or cross-contamination). Field equipment blanks will be
collected at a minimum frequency of at least one per 20 samples, or five percent of primary field
samples, when non-dedicated equipment is utilized. Field equipment blanks will be prepared and
analyzed for the same analysis suite as the associated primary samples collected.

Decontamination procedures will be used in association with all non-dedicated sample collection
equipment prior to collection of field equipment blank samples. For in-situ water sampling, non-
dedicated field sample collection equipment will be limited to the sampling device of the
selected equipment that acts as a direct sample collection device. For sampling of groundwater
monitoring wells, non-dedicated field sample collection equipment will be limited to the pump
that is used for purging of groundwater wells. For soil sampling, non-dedicated field sample
collection equipment includes the specific device used for obtaining the sample. Various types of
soil sampling devices are described in the applicable SOP (BRC, ERM and MWH 2007).

B5.2.3 Trip Blanks

Trip blanks monitor for contamination due to handling, transport, cross contamination from other
samples during storage, or laboratory contamination. Positive detections in the trip blank sample
results may indicate contamination of samples during the transport or handling process. Sample
detections at similar concentrations as those reported in associated trip blank samples are
considered suspect. These results may be qualified as non-detected during the data validation. In
the event that detections of target analytes, other than USEPA-identified common laboratory
contaminants, are consistently reported in trip blank samples, adjustments to packing and
handling may be implemented.

Trip blanks serve as a mechanism of control for sample bottle preparation, blank water quality,
and sample handling. They are generally submitted to the laboratory for analysis of VOCs and
only accompany sample shipments where environmental samples are to be analyzed for VOCs.
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The trip blank consists of a VOC sample vial filled in the laboratory with American Society of
Testing and Materials (ASTM) Type Il reagent-grade water. The trip blank accompanies the
empty sample bottles to the site and returns with the collected field samples in an effort to
simulate sample handling and transportation conditions. Trip blanks are opened only by
laboratory personnel. One trip blank will be included in each shipping container transporting
samples for VOCs analysis. Examples of potential sources of contamination in trip blanks
include the following:

e Laboratory reagent water;
e Sample containers;
e Cross-contamination during shipment;

e Ambient air, or contact with analytical instrumentation during preparation and analysis at the
laboratory; and

e Laboratory reagents used in analytical procedures.

If compounds are detected in the trip blank, the appropriate validation flag, as described in the
applicable validation procedure (USEPA 1999) and SOP-40 (BRC, ERM and MWH 2007), will
be applied to the associated sample results. Other issues affecting the use and integrity of trip
blanks include the following:

e Handling: Trip blanks may be held on the Site for a maximum of one week. The temperature
of the trip blanks during storage will be maintained at 4 °C + 2 °C. A temperature blank will
be included in the cooler to verify that the temperature requirement is not exceeded. Expired
trip blanks will be returned to the laboratory for disposal.

e Holding Time: The holding time clock for analysis of trip blanks begins at the time of sample
collection of the oldest sample in the set.

B5.2.4 Matrix Spike Samples

Matrix spikes are performed by the analytical laboratory to evaluate the efficiency of the sample
extraction and analysis procedures, and are necessary because interference from the sample
matrix may have a widely varying impact on the accuracy and precision of the extraction
analysis. The matrix spike is prepared by the addition of known quantities of target compounds
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to a sample. The sample is extracted and analyzed. The results of the analysis are compared with
the known additions and a matrix spike recovery is calculated, giving an evaluation of the
accuracy of the extraction and analysis procedures. Matrix spike recoveries are reviewed to
check that they are within acceptable range. However, the acceptable ranges vary widely with
both sample matrix and analytical method.

Matrix spikes and MSDs will be analyzed by the laboratory at a frequency of at least one per 20,
or five percent of the primary field samples, whichever is greater. Usually, matrix spikes are per-
formed in duplicate in order to evaluate the precision of the procedures as well as the accuracy.
Precision objectives (represented by agreement between matrix spike and MSD recoveries) and
accuracy objectives (represented by matrix spike recovery results) are based on statistically gen-
erated limits established annually by the analytical laboratory. It is important to note that these
objectives are to be viewed as goals, not as criteria. If matrix bias is suspected, the associated
data will be qualified and the direction of the bias indicated in the data validation report.

B5.2.5 Field Duplicate Samples

Soil and water field duplicate samples will be collected and analyzed to evaluate sampling and
analytical precision. Field duplicates are collected and analyzed in the same manner as the
primary samples. Agreement between duplicate sample results will indicate good sampling and
analytical precision. Specific locations will be designated for collection of field duplicates prior
to the start of field activities. Field duplicates will be collected at a frequency of 10 percent, or
one per 10 samples of the primary samples collected. The duplicate sample will be analyzed for
all laboratory analyses requested for the primary sample collected. The precision goal for field
duplicate analyses will be plus or minus 50 percent RPD for solid and agueous samples.

B5.2.6 Performance Evaluation Samples

Double blind performance evaluation (PE) samples may be submitted to the analytical laboratory
at any time. These samples will be of both soil and water matrices and are used to assess the
accuracy of analytical procedures employed by the laboratory. However, because laboratories are
licensed by the State of Nevada as certified testing laboratories,* and participate in an approved
Performance Evaluation Program, no PE samples are anticipated for the project.

1 It should be noted that the Site has a number of unique analytes and a Nevada-certified laboratory may not be
available for some of the analyses. These analytes will be discussed with NDEP and handled on a case-by-case
basis.
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B6. INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

Analytical instrument testing, inspection, maintenance, setup, and calibration will be conducted
by each laboratory in accordance with the requirements identified in the laboratory SOPs and
manufacturer instructions. Instrument maintenance and repair will be documented in
maintenance logs or record books.

Audit programs are established and will be directed by the project QA staff to ensure that field
and laboratory activities are performed in compliance with project controlling documents. This
section describes responsibilities, requirements, and methods for scheduling, conducting and
documenting audits of field and laboratory activities.

B6.1 Field Audits

Field audits focus on the appropriateness of personnel assignments and expertise, availability of
field equipment, adherence to project controlling documents for sample collection and
identification, sample handling and transport, use of QA samples, chain of custody procedures,
equipment decontamination and documentation. Field audits are not required, but will be
performed in the event significant discrepancies are identified that warrant evaluation of field
practices. NDEP will be consulted prior to the performance of any field audits for the project.

B6.2 Laboratory Audits

Laboratory audits include reviews of sample handling procedures, internal sample tracking,
SOPs, analytical data documentation, QA/QC protocols, and data reporting. Because selected
laboratories are licensed by the State of Nevada as certified testing laboratories and participate in
an approved Performance Evaluation Program, no laboratory audits will be performed.

B6.3 Data Audits

Data audits will be performed on analytical results received from the laboratories. These audits
will be accomplished through a process of data validation, as described in Section D1, or may
involve a more detailed review of laboratory analytical records. Data audits require the
laboratory to submit complete raw data files for validation and verification. Professional
chemists will perform a review of the data as described in Section D1. This level of validation
consists of a complete and comprehensive review of sample data and results of QC samples to
assess if these data are consistent with method requirements. Upon request, the laboratory will
make available all supporting documentation, or associated magnetic media, in a timely fashion.
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B6.4 Scheduling

Audits will be scheduled such that field and laboratory activities are adequately monitored, or in
the event discrepancies are identified. The overall frequency of audits conducted for these
activities will be based on the importance and duration of work, as well as significant changes in
project scope or personnel.

B6.5 Reports to Management and Responsibilities

Upon completion of any audit, the auditor will submit to the Project Manager a report or
memorandum describing any problems or deficiencies identified during the audit. It is the
responsibility of the Project Manager to determine if the deviations will result in any adverse
effect on the project conclusions. If it is determined that corrective action is necessary, the
procedures outlined in Section C1 will be followed.

B7. INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Analytical instruments will be calibrated in accordance with the procedures specified in the
applicable method. All analytes that are reported shall be present in the initial and continuing
calibrations, and these calibrations must meet the acceptance criteria specified in the reference
method. Records of standard preparation and instrument calibration will be maintained. Records
shall unambiguously trace the preparation of standards and their use in calibration and
quantitation of sample results. Calibration records will be traceable to standard materials as
described in Section B5.1.2.

At the onset of analysis, instrument calibrations will be checked using all of the analytes of
interest. At a minimum, calibration criteria will satisfy method requirements. Analyte
concentrations can be determined with either calibration curves or response factors, as defined in
the method. Guidance provided in SW-846 (USEPA 2007), or applicable method, will be
considered to determine appropriate evaluation procedures.

All calibration standards will be obtained from either the USEPA repository or a commercial
vendor, and the laboratory will maintain traceability to the NIST. Stock standards will be used to
make intermediate standards and calibration standards. Special attention will be given to
expiration dating, proper labeling, proper refrigeration, and prevention of contamination.
Documentation relating to the receipt, mixing, and use of standards will be recorded in a
laboratory log book.
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B8. INSPECTION/ACCEPTANCE FOR SUPPLIES AND CONSUMABLES

The quality of supplies and consumables used during sample collection and laboratory analysis
can affect the quality of the project data. All equipment that comes into contact with the samples
and extracts must be sufficiently clean to prevent detectable contamination, and the analyte
concentrations must be accurate in all standards used for calibration and QC purposes. All
supplies and consumables used for this investigation will be obtained through an appropriate
supplier and will meet any applicable supply-specific requirements. All supplies and
consumables will be inspected prior to use. Any product that does not meet applicable
requirements will be returned to the supplier for replacement or will be discarded. Supply
specific requirements include, but are not limited to, the following:

e Blank water will be certified analyte-free and analytical results will be provided for each lot.

e Decontamination and preservation chemicals will be ultra-pure grade or pesticide grade, as
applicable. Certifications will be obtained from the supplier.

e Sampling equipment will be constructed of approved materials.

During sample collection, solvents of appropriate, documented purity will be used for
decontamination. Solvent containers will be dated and initialed when they are opened. The
quality of laboratory water used for decontamination will be documented at the laboratory that
provides that water. As discussed in Section B3, cleaned and documented sample containers will
be provided by the laboratories. All containers will be visually inspected prior to use, and any
suspect containers will be discarded.

Reagents of appropriate purity and suitably cleaned laboratory equipment will also be used for
all stages of laboratory analyses. Details for acceptance requirements for supplies and
consumables at the laboratories are provided in the laboratory SOPs and Quality Assurance Plans
(Appendix B). All supplies will be obtained from reputable suppliers with appropriate
documentation or certification. Supplies will be inspected to confirm that they meet use
requirements, and certification records will be retained by BRC (i.e., for supplies used in the
field) or the laboratories.
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B9. NON-DIRECT MEASUREMENTS

There are several non-direct measurements that may be used during various investigations. These
include historical data for various media, and environmental fate and transport modeling. The
details regarding the evaluation of these measurements and how they will be used are described
in detail in the BRC Closure Plan (BRC, ERM, and DBS&A 2007). Existing chemical data from
previous investigations may be used. All historical data will be reviewed for QA and data
validation prior to use.

B10. DATA MANAGEMENT

This section presents the plan for data management, data review, and data reporting relevant to
the data produced during all project analytical activities. This plan ensures that data are correct,
readily available, and of the quality necessary to support the DQOs described in this QAPP. The
project Data Management Plan is presented in Appendix C.

B10.1 Field Data

Data measured by field instruments will be recorded in field notebooks, laptop computers, and/or
on required field forms. Examples of field documentation forms are included in the task-specific
work plan and will be used during all sample collection efforts. Units of measure for field
analyses are identified on the field forms. The field data will be reviewed by the Field Manager
and/or Task Manager to evaluate completeness of the field records and appropriateness of the
field methods employed. All field records will be retained in the project files.

B10.2 Laboratory Data

Analytical data will contain the necessary sample results and QC data to evaluate the DQOs
defined for the project. Documentation requirements for laboratory data are defined in USEPA
Region 9 Draft Laboratory Documentation Requirements for Data Validation (USEPA 1997).
Laboratory reports will be consistent with USEPA Level IV documentation for 100 percent of
the samples analyzed by the laboratory, and will include the following data and summary forms:

e Narrative, cross-reference, chain of custody, and method references;
e Analytical results;

e Surrogate recoveries (as applicable);
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e Blank results;

e LCS recoveries;

e Duplicate sample results or duplicate spike recoveries;

e Sample spike recoveries;

e Summary of internal standards recoveries;

e Summary of initial and continuing calibration standards recoveries and raw data;
e Summary of initial and calibration blank concentrations and raw data;
e Analytical run logs;

e Sample preparation logs;

e Standard preparation logs; and

e Instrument raw data for the reported sample set.

B10.3 Electronic Data Management

ERM will maintain a project database for chemistry data. The BRC Data Manager is responsible
for the maintenance of the project chemistry database. Each laboratory will provide analytical
data in electronic format for storage in the project analytical database. The BRC Data Manager
will amend the project database with each new set of data provided by the laboratory, perform
accuracy checks between the hardcopy and electronic data reports, and maintain any data
qualifiers resulting from data validation activities.

The project database is supported by EarthSoft’s EQuIS® Data Management System. The
relational database program is written in Visual Basic and uses the Microsoft Access engine.
Sample, test, and result data are electronically and manually imported directly into the EQuIS®
database. Once data have been entered and all QC reviews have been performed, queries can be
generated and data interfaced with industry-standard products for visualization, graphing, and
reporting. Specific details for data management are provided in the Data Management Plan in
Appendix C.
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B10.4 File Storage

Data collected as part of any activities conducted at the Site will be stored in a central file system
in the respective contractor’s offices. In accordance with their own QAPP, the laboratory will
also maintain a filing system for documents necessary to support the analytical processes.
Archiving of project data is discussed in the Data Management Plan (Appendix C).

B10.5 Reporting

Reports of any data resulting from a given investigation or subsequent evaluations will be
provided in accordance with the task-specific work plan, as approved by NDEP. The reports may
contain data, evaluations, and conclusio