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1.0 PROJECT MANAGEMENT

This Quality Assurance Project Plan (QAPP) describes the project organization established to ensure
attainment of quality data; data quality objectives; the quality assurance and quality control methods
employed for sample collection, handling, and testing; documentation requirements; assessment and
oversight activities including audits and reports to management; and data validation. The QAPP is the
project document that establishes the data quality required for attainment of project data quality
objectives, which are in turn determined by site cleanup levels dictated by regulatory authorities. The
official approved QAPP is kept in the Project File and is maintained by the Project Chemist, Brian
Tucker.

1.1 PROJECT ORGANIZATION

This section of the Chemical Data Quality Management Plan (CDQMP) summarizes the project
organization for the Formerly Utilized Sites Remedial Action Program (FUSRAP) Maywood Superfund
Site (FMSS) project. It provides specific Shaw Environmental, Inc. (Shaw) and subcontractor personnel
responsibilities and lines of authority and communication. Names of personnel fulfilling these
responsibilities are also provided.

1.1.1 Quality Assurance / Quality Control Organization

Project Quality Assurance (QA) will be maintained under the direction of the Contract Quality Control
System Manager (CQCSM) in accordance with the CDQMP and the Contractor Quality Control Plan
(CQCP) (USACE 1999). In addition, the CQCSM will direct field audits. Quality Control (QC) for the
following tasks will be the responsibility of the individuals and organizations listed in Table 1-1.

Table 1-1
QC Responsibilities

General Responsibility General Tasks Responsibility for Quality Control
Field Sampling Environmental sampling of soil, Shaw
water, and building materials
Sample Management Maintenance of correct custody and Shaw

proper preservation of environmental
samples

Radiological Investigations

Radiological investigations

Shaw and Subcontractors

USACE guidelines

Laboratory Analyses Radiological and chemical analysis of | Analytical Laboratory(ies) and Shaw
soil, water, air, and building materials | and Subcontractors
Data Validation Validation of laboratory data using Data Validator and Shaw

Field Measurement Activities

Performance of QA measurements on
Field Measurement units.

Shaw and Subcontractors

audits

Laboratory Audits Performance of systems and Shaw, USACE, NJDEP, and/or
performance audits of laboratory(ies) Subcontractor auditors
Field Audits Performance of field quality control Shaw and USACE Personnel

The USACE Contracting Officer and the Corporate Vice President for Quality will be notified prior to
any deviation from the approved CDQMP.

CDQMP_Voll_QAPP_Rev2.doc
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1.1.2 Personnel, Responsibilities, and Qualifications

The organizational chart shown in Figure 1-1 outlines the management structure that will be used to
implement the project’s sampling and analysis activities. Shaw is the designated USACE contractor
responsible for conducting the remedial action at the FMSS. The functional responsibilities of key
personnel are described in this section. These roles will be filled by a combination of Shaw staff and
subcontractors. The assignment of personnel to each position will be based on a combination of:

Experience in the type of work to be performed.
Experience working with USACE personnel and procedures.

A demonstrated commitment to high-quality and timely job performance.

el

Staff availability.

Program Quality
1mmmsmmmm------ Control Manager [¢-========-==--»
John Patin

Project Manager
Andy Mills

CQCSM
Maurice Hanashy

Other Task
Managers

Project Chemist
Brian Tucker, PhD

Contractor QCM Stafft
Database Manager

Paul Mayo

) Field Engineers
Sample Coordinators

Y. Baptiste

J

( On-Site Off-Site
LUSACE Laboratory Laboratories

Directly Reporting
............................... Lines of Communication

Figure 1-1
Chemical Data Quality Control Organization
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1.1.21 Project Manager

The Project Manager ensures the overall management and quality of Shaw work on the FMSS project.
This individual will ensure that all project goals and objectives are met in a high quality and timely
manner. Project QA and nonconformance issues will be addressed by this individual for corrective
action.

1.1.2.2 Project Environmental Engineer

The Project Environmental Engineer shall ensure that remediation goals, including required analytical
data, are obtained consistent with applicable environmental laws and regulations. The Project
Environmental Engineer reports directly to the Project Manager.

1.1.2.3 Task Managers

Task Managers will be assigned to the project to implement specific tasks. They will have direct
responsibility for implementing the CDQMP, including all phases of work plan development, field
activities, data management, and report preparation. These individuals will also provide the overall
management of the tasks, and serve as the points of contact with the USACE. These activities will
involve coordinating all personnel working on the assigned tasks, interfacing with USACE personnel, and
tracking task budgets and schedules. Task Managers are responsible for ensuring proper technical
performance of drilling operations and field sampling activities, adherence to required sample custody
and other related QA/QC field procedures, coordination of field personnel activities, management of
investigation-derived wastes, checks of all field documentation, and preparation of Field Change Orders
(FCOs), if required. The Task Managers will also develop, monitor, and fill task staffing needs; delegate
specific responsibilities to task team members; and coordinate with administrative staff to maintain a
coordinated and timely flow of all project activities. The Task Managers report directly to the Project
Manager, or designee.

1.1.2.4 Field Personnel

In addition to the Task Managers, other field personnel participating in the implementation of field
activities are geologists, geotechnical engineers, environmental engineers, hydrogeologists, and sampling
technicians. These individuals, in coordination with field subcontractor personnel, will be responsible for
performance of drilling operations; collection of soil, groundwater, sediment, surface water, and air
samples; radiation monitoring; and preparation of field logbooks and other required documentation.
These individuals will be responsible for performing all field activities in accordance with the CDQMP,
and will report directly to the Task Managers.

1.1.2.5 Contracted Field Support

Several team subcontractors provide support to the FMSS Project relating to the areas of data generation
and quality. Many of the services are competitively bid on an annual basis so that the identified
subcontractors may change over time. Within these areas, a few of the subcontractors currently
supporting the project are listed is Table 1-2.
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Table 1-2

Subcontractors Supporting the Project

Knoxville, Tennessee 37931

Subcontractor Support Service
Safety & Ecology Corporation Field Radiological Technicians, Laboratory
2800 Solway Road Technicians, and Professional Support

Services

Southern University
CEES 315 Baranco Hall

Offsite laboratory analysis of samples for
chemical parameters

PO Box 9764
Baton Rouge, LA 70813

Kestrel Environmental Services Data Validation
295 Lower Flying Point Road
Freeport, ME 04032

Analytics

1380 Seaboard Industrial Blvd.
Atlanta, GA 30318
Ortec/Ametek

801 South Illinois Avenue

Oak Ridge, TN 37830

Protean Instrument Corporation
231 Sam Rayburn Parkway
Lenoir City, TN 37771

Radiological Tracers and Standards

Gamma spectrometer and alpha
spectrometer systems

Gas proportional detectors

Other subcontractors may also provide support on an as needed basis.
1.1.2.5.1  Subcontractor Field Personnel

Subcontractor field personnel, under the supervision of the Task Managers, will be responsible for
performing their specific scopes of work that have been derived from the task-specific work plan. These
individuals will be required to review the sampling sections of the work plan and the entire FMSS Site
Safety and Health Plan (SSHP) (USACE 2006a) prior to field mobilization. All subcontractor field
personnel report directly to the Task Managers who will be responsible for ensuring that all subcontractor
activities comply with project requirements.

1.1.2.6 Subcontracted Laboratory Support

Analytical laboratory support specific to these investigations and remedial actions will be obtained from
on-site testing and screening and one or more off-site laboratories.

On-site testing and screening for radiological parameters will be performed in the onsite laboratory
(USACE FMSS Maywood Laboratory, or UFML) operated for USACE by Shaw and Safety and Ecology
Corporation (SEC). UFML has the ability to dry and grind soil samples during the sample preparation
phase. They can perform gamma spectrometry on these samples using one Canberra 30% germanium and
two Canberra 40% Germanium one-hole detector systems. They can also take gamma counts on wet
samples using a cross-correlation between dry equilibrated and wet unequilibrated samples. The on-site
laboratory analyzes water samples for isotopic uranium (iso-uranium), isotopic thorium (iso-thorium), and
radium-226 (Ra-226) using alpha spectrometry, and gross alpha, gross beta, and radium-228 (Ra-228)
using a Protean Low-Background Gas Flow Proportional Counter. They can also analyze water samples
using kinetic phosphorescence analysis (KPA). This laboratory also performs gross air sample and swipe
counting using a combination of a gas proportional detector counting system and several Ludlum
2000/2929 alpha-beta scalers. The on-site laboratory is currently certified by the New Jersey Department
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of Environmental Protection (NJDEP) to analyze soil samples by gamma spectrometry, and water
samples by alpha spectrometry, gas proportional counting, and KPA. Sample testing by UFML reduces
overall laboratory costs and improves turnaround time. This laboratory prepares and analyzes samples
and generates data in accordance with the 600 series Standard Operating Procedures (SOPs) (located in
the Electronic Document Management System (EDMS); see Section 4.7 of this QAPP) and uses the
quality assurance principles described within their Quality Manual (USACE 2006Db).

At this time, Test America Laboratories, Inc. of Earth City, Missouri (for QA split samples only) and
ALS Laboratory Group (formerly Paragon) of Fort Collins, Colorado (subcontractor to Southern
University for chemical testing) are the off-site contract laboratories for the FMSS tasks.

All current and future subcontract laboratories will be certified by the State of New Jersey to perform the
pertinent tests. The subcontract labs are required to implement and maintain a QA/QC program in
accordance with USACE and NJDEP guidelines. In addition, each subcontract laboratory must hold
National Environmental Laboratory Accreditation Program (NELAP) accreditation. The Maywood onsite
radiological laboratory must maintain State of New Jersey certification in their Environmental Laboratory
Certification Program.

A relevant QA Manual, laboratory qualification statements, certifications, and license documentation will
be made available upon request. Geotechnical laboratory support will be designated to a separate
subcontractor certified by the State of New Jersey.

Organization charts outlining the key laboratory personnel and organization will be identified in their QA
Plans. The responsibilities of key personnel are described in the following paragraphs. The assignment
of personnel to each position will be based on a combination of

1. Experience in the type of work being performed.
2. Experience working with USACE personnel and procedures.

3. A demonstrated commitment to high quality and timely job performance.

Prior to commencement of project field activities for the project, Shaw will send a complete copy of the
CDQMP to all subcontracted laboratories.

1.1.2.6.1 Laboratory Quality Assurance / Quality Control Manager

The subcontractor laboratory QA/QC Manager is responsible for the laboratory QA/QC in accordance
with the requirements of this QAPP in conjunction with the established laboratory QA Program. In
coordination with the Shaw CQCSM and Project Chemist, the laboratory QA/QC Manager will be
responsible for documenting sample analysis in accordance with required methodologies. In addition, the
laboratory QA/QC Manager will be responsible for documenting instrument calibration; field and internal
laboratory QC sample analysis; and that analytical results for both field and QC samples are reported to
the USACE and Shaw in the format required in the laboratory scope of work, this QAPP, and the
task-specific Work Plans. Further, the laboratory QA/QC Manager is responsible for processing
laboratory Nonconformance Reports (NCRs) in a timely manner and for implementing Corrective Action
Report recommendations and requirements. The Subcontractor Laboratory Project Manager reports
directly to the Shaw CQCSM and Project Chemist for issues related to this project.

1.1.2.6.2 Laboratory Project Manager

The responsibilities of each laboratory Project Manager include the following: initiation and maintenance
of contact with Shaw on individual job tasks; preparation of laboratory-associated work plans, schedules,
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and resource allocations; initiation of laboratory-associated procurement for the project; provision of
day-to-day direction of the laboratory project team including analytical department managers,
supervisors, QA personnel, and data management personnel; coordination of laboratory related financial
and contractual aspects of the project; provision of formatting and technical review for laboratory reports;
provision of day-to-day communication with Shaw; provision of final review and approval on all
laboratory analytical reports to Shaw; and response to all post project inquiries.

1.1.2.6.3 Laboratory Manager

The responsibilities of the Laboratory Manager include the following: coordination of all analytical
production activities conducted within the analytical departments; working with the Laboratory Project
Manager to ensure all project objectives are met; provision of guidance to analytical department
managers; and facilitation of transfer of data produced by the analytical departments to the report
preparation and review staff for final delivery to the client.

1.1.2.6.4 Laboratory Section Heads, Department Managers, and Technical Leads

The responsibilities of each laboratory section or department include the following: coordination of all
analytical functions related to specific analytical areas; provision of technical information to and
oversight of all analyses being performed; review and approval of all analytical results produced by their
specific analytical area of expertise; and maintenance of all analytical records and information pertaining
to the analysis being performed.

1.1.2.7 Program Quality Control Manager

The Program Quality Control Manager (PQCM), John Patin, consults with the Shaw Director of Quality
Assurance, Bryan Koehler, as required for direction on all quality matters. The PQCM is responsible for
the planning, development, implementation, and effectiveness of the project-specific QC program
included in the CQCP (USACE 2005). The effectiveness of the program is measured through the use of
audits, surveillances, document reviews, and other QA monitoring activities defined throughout this
document.

The PQCM’s duties include, but are not limited to, reviewing and approving the project-specific CQCP
(USACE 2005) and all revisions thereto, reviewing and approving supporting QC procedures, evaluating
the effectiveness of the quality program, assigning qualified QC personnel to projects, directing and
supporting project QC management staff, training and qualifications oversight, and ensuring the necessary
QC resources are provided consistent with project needs.

1.1.2.8 Contractor Quality Control System Manager

The CQCSM, Maurice Hanashy, is responsible for implementation and documentation of all project
QA/QC protocols during field activities. In this capacity the CQCSM will direct and implement the
various components of the Contractor Chemical Quality Control (CCQC) program as identified in
USACE Engineering Manual (EM) 200-1-3. This will include but not be limited to: documentation of
QAPP instructions to field personnel; oversight of field sampling and analytical activities; documentation
of field QC activities; and completion of Daily Quality Control Reports (DQCRs). The CQCSM reports
directly to the Project Manager and consults with the PQCM and other project personnel as required to
keep them informed and support their activities. The QC organization is also discussed in the CQCP
(USACE 2005).
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1.1.2.9 Site Safety and Health Officer and Radiation Safety Officer

The Site Safety and Health Officer (SSHO), Chad Miller, and Radiation Safety Officer (RSO), Mike
Winters, are responsible for ensuring that health and safety procedures designed to protect personnel are
maintained throughout the field activities. This will be accomplished by strict adherence to the project
SSHP (USACE 2006a), which has been prepared as a separate document for this project. These
individuals will have the authority to halt fieldwork if health or safety issues arise that are not
immediately resolvable in accordance with the project SSHP (USACE 2006a). The SSHO and RSO
report directly to the Project Manager.

1.1.2.10 Project Chemist

The Project Chemist, Brian Tucker, together with the CQCSM, will oversee the field sampling and
sample handling activities, as well as laboratory quality control, to ensure that the requirements of the
CDQMP are met. In particular, the Project Chemist is responsible for oversight of chemical and
radiochemical analysis and reporting performed by the subcontract laboratory(ies), in accordance with the
requirements defined in the CDQMP. The Project Chemist will also resolve questions the laboratory may
have regarding QAPP requirements and deliverables, and will coordinate data reduction, validation, and
documentation activities related to sample data package deliverables received from the laboratories. The
Project Chemist is responsible for writing or overseeing the writing of the Quality Control Summary
Reports (QCSRs) for each task, and for periodically revising the CDQMP. The Project Chemist reports
directly to the Project Manager.

The Project Chemist is also currently identified as the QA Officer of UFML, as required under the
certification designation of the NJDEP. The responsibilities of the QA Officer are defined under NJAC
7:18 of the NJDEP Office of Quality Assurance.

1.1.2.11 Sample Coordinator

The Sample Coordinators are responsible for coordination of sample shipment to the analytical
laboratory(ies), and verification of the accuracy of chain-of-custodies. The Sample Coordinators will also
coordinate the shipment of samples to the USACE QA Laboratory(ies), which will be designated by the
USACE for the project. A Sample Coordinator is assigned to each task. These individuals are
responsible for obtaining required sample containers from the laboratory(ies) for use during field sample
collection. Along with the Project Chemist, the Sample Coordinators ensure that off-site laboratories
understand the FMSS project QC requirements, and that quality concerns and problems are resolved in a
timely manner. The Sample Coordinators also track the samples of a given task from shipment to the
laboratory through delivery of results and transmittal to a data validation subcontractor, if required.

1.1.2.12 Project Environmental Sampler

The Project Environmental Sampler must be familiar with all of the SOPs pertaining to sampling in this
CDQMP. Specifically, the sampler must be familiar with methods of collecting various matrices; the
types of containers and preservatives required; how and how often to collect field sample quality control
samples; safety guidelines described in the FMSS Site Safety and Health Plan; documentation including
how to fill out a Field Notebook and Chain-of-Custody; and labeling, packaging, and shipping
requirements as per project guidelines. The Project Environmental Sampler interacts with the Sampling
Coordinator on a regular basis.
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1.1.2.13 USACE QA Laboratory

The USACE QA Laboratory for this project will be assigned by the USACE Kansas City District (KCD)
Project Chemist in Kansas City, MO. This laboratory is responsible for analyzing designated project QA
samples. The QA laboratory designated by the KCD for testing of QA split samples is Test America
Laboratories, Inc., at 13715 Rider Trail North, Earth City, Missouri 63415 (referred to as Test
America-St. Louis), for both chemical and radiological parameters. The point of contact at the Test
America-St. Louis facility is Terry Romanko (314-298-8566).

1.2 PROBLEM DEFINITION / BACKGROUND
1.2.1 Problem Definition

Shaw will perform remedial actions at the FMSS, a FUSRAP site under the jurisdiction of the USACE
Kansas City and New York Districts. Task-specific Work Plans will contain a problem definition section
that describes the problem to be solved and project goals. Site-specific maps, diagrams, existing data, and
possible regulatory requirements shall be discussed.

Soils located on the FMSS contain thorium and radium, and to a lesser degree uranium, above the
site-specific cleanup levels established for the FMSS. Deposition of radionuclides was either by soil and
sediment transport along the former Lodi Brook and Westerly Brook channels, by emplacement of fill
containing radionuclides, or by past waste disposal practices. Properties with FUSRAP waste include 88
designated commercial, government, and residential tracts. Sixty-four (64) of these properties have
previously been remediated by removal actions as authorized under the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA). The Maywood Feasibility Study addresses soil
and building contamination meeting the definition of FUSRAP waste at the remaining 24 properties
(including the MISS and the Stepan Company) within the FMSS. Maximum concentrations of these
radionuclides of approximately 37500 picoCuries per gram (pCi/g) **Th, 609 pCi/g ***Ra, and 7600
pCi/g ***U have been detected in buried residues or soils.

Chemicals are also known to be present on some of these properties. In particular, the soils have
exhibited elevated concentrations of volatile organics (methylene chloride, acetone, methyl ethyl ketone
[MEK], benzene, toluene, and ethylbenzene in the parts per million [ppm] range); acid extractables; and
metals (aluminum, arsenic, barium, cadmium, chromium, copper, cobalt, lead, manganese, mercury,
beryllium, silver, thallium, zinc, and nickel varying in concentrations from 1 ppm to several hundred
ppm). In addition, all of the target compound list (TCL) pesticides have been detected infrequently in the
low part-per-billion (ppb) range. Some soil borings also exhibited the presence of gasoline and fuel oil
components, various methylated benzenes, caffeine, and the essential oils alpha-pinene and d-limonene.

Groundwater analyses have detected volatile organic compounds (VOCs) and semi-volatile organic
compounds (SVOCs), including but not limited to benzenes, toluene, xylenes, 1,2-dichloroethene, and
phenol; the pesticide gamma-BHC at a maximum concentration of 0.03 ppb; and metal contaminants
including aluminum, arsenic, lead, chromium, copper, cobalt, nickel, vanadium, and barium.

The USACE is responsible for FUSRAP waste as defined in the Federal Facilities Agreement that states:

e All radioactive and chemical contamination, whether commingled or not, occurring on the MISS.

e All radioactive contamination exceeding the action levels agreed to in the Record of Decision and
related to thorium processing at the Maywood Chemical Works (MCW), occurring on a vicinity

property.
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e Non-radioactive chemical contamination that occurs on vicinity properties if the contamination is
mixed or commingled with radioactive contamination that exceeds cleanup criteria.

e Non-radioactive contamination that originated at the MISS or is associated with specific thorium
manufacturing or processing activities at (MCW) that resulted in the radioactive contamination.

Detection of these chemicals in various matrices has been accomplished as part of several tasks. Much of
this effort was focused on characterization of soils and groundwater, as well as evaluation of a soil sorting
and rinsing operation as a mechanism for reducing the volume of soil to be shipped and thus reducing
cost.

The tasks completed to date on this project include:
e Pre-design investigations to delineate soil excavation limits at all commercial / government
vicinity properties.

e On-site field demonstrations of gravel separation and rinsing and radiological sorting of soil
technologies.

e Development and implementation of a work plan for the FMSS groundwater remedial
investigation.

e Time critical removal action of contaminated sediments in the West Howcroft Road drainage
swale, following heavy rains deposited by Hurricane Floyd on September 16-17, 1999.

e Characterization of radiological contamination in Stepan buildings.

e Remediation of the 72 Sidney Street, 170 Gregg Street, 150/160/174 Essex Street, 80 Hancock,
100 Hancock Street, former 1-80 Right-of-Way, 167 NJ Route 17N, 8 Mill Street, 239 NJ Route
17N, 23 West Howcroft Road, 85-103 NJ Route 17N, 200 NJ Route 17N, 137 NJ Route 17N, and
Ballod properties including shipment and off-site disposal of the contaminated soils.

e Construction of an on-site radiological laboratory.
¢ Ongoing water treatment of groundwater encountered during excavation and storm water runoff.

e On going work plan and report preparation associated with PRAR/CCOR, Master Construction
Work Plan, Site Safety & Health Plan, Quality Control Plan, etc.

The tasks currently in progress are:

e Remediation at the 149-151 Maywood Avenue and 100 West Hunter Avenue properties and final
restoration of 99 Essex Street and 113 Essex Street properties

e Associated soil load-out evolutions and wastewater processing
The scope of future work currently planned for this project includes the follow:

e QGeneral

- Design, remediation, and restoration of MISS, Stepan, and remaining commercial / government
vicinity properties.

- Excavation, handling, sampling, analysis, and disposal of buried drums and contents currently
located on the 149-151 property.

- Excavation, handling, transportation, and off-site disposal of the remaining accessible
radiological contaminated soils exceeding cleanup standards; and backfill and restoration at the
commercial / government vicinity properties and MISS and Stepan properties.
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- Verification sampling of remaining excavations during final status surveys (FSS) using
Environmental Protection Agency (EPA) document 402-R-97-016, Multi-Agency Radiation
Survey and Site Investigation Manual (MARSSIM) (EPA 2000b).

e Structures

- Further characterization of radiological contamination in buildings.

- Demolition of Building 76, the pumphouse, and the reservoir on the MISS to allow access to
contaminated soils.

- Potential demolition of Buildings 11, 13, 15, 20, 67, and 78 on the Stepan property to allow
access to contaminated soils.

- Demolition and/or decontamination of Buildings 4, 10, 13, 15, 20, 67, and 78 to remediate
contamination in buildings.

For each delivery order involving sampling and analysis of environmental media, the corresponding
task-specific Work Plans will contain sampling and analysis sections. They will address the site- and
task-specific issues that are not discussed in this CDQMP. A narrative describing the task will be
included that will state the specific problem to be solved or the decision to be made. The goal of the
investigation will be clearly stated. A description of the work site, including an area map, location map,
site map, site history as it relates to the current work, and any unusual conditions will be included. The
text will include diagrams detailing areas to be sampled as relevant to the definition of the investigation
goals. These sections will also contain a summary of site geology / hydrogeology as known, prepared to
a level of detail such as to provide a comprehensive description of the site. The discussion will include
enough information about the problem, the past history, any previous work or data, the regulatory or legal
context, and any relevant regulatory requirements to present a clear description of the project objectives.
It also should specify rationale for selection of sampling locations and test methods and frequencies.

1.2.2 Goals of the Investigation and Remediation

Remedial action has been and will continue to be conducted at the FMSS to ensure that risks to human
health or the environment from potential exposure to impacted materials are either eliminated or reduced
to prescribed safe levels. Media of concern will be remediated to these levels.

To meet the overall project objective, procedures for sampling, chain-of-custody, laboratory instrument
calibration, laboratory analysis, reporting of data, internal QC, audits, preventive maintenance of field
equipment, and corrective action have been developed and implemented and are described in other
sections of this CDQMP. They will provide information for site evaluation and assessment leading to
remediation. The procedures will ensure technically sound and legally defensible data. Each
task-specific Work Plan will be used to identify specific task objectives as they relate to site action levels
and remediation. The task-specific Work Plan for each FMSS task or activity will also provide the
details, in tabular form, of the analytical parameters, methods, and quantitation levels.

General objectives of this CDQMP are as follows:
e To provide data of sufficient quality and quantity to support ongoing remedial efforts and further

define the project contaminants of concern, if possible.

e To provide data of sufficient quality to meet applicable State of New Jersey and federal concerns
(e.g., reporting requirements) as identified in the FMSS General Environmental Protection Plan
(GEPP) (USACE 1999).

e To ensure samples are collected using approved techniques and are representative of existing site
conditions.

CDQMP_Voll_QAPP_Rev2.doc 1-10



FUSRAP Maywood Superfund Site Volume 1 - QAPP
Contract Number DACW41-99-D-9001 Revision 2
Chemical Data Quality Management Plan June 2009

e To specify QA/QC procedures for both field and laboratory methodology to meet the USACE and
other applicable guidance document requirements such as:

- EPA SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Version
2 (EPA 1997).

- EPA, QA/R-5, Requirements for Quality Assurance Project Plans for Environmental Data
Operations, March 2001 (EPA 2001).

- USACE, EM 200-1-6, Chemical Quality Assurance for HTRW Projects, October 1997
(USACE 1997).

- DoD Quality Systems Manual for Environmental Laboratories, Version 1, October 2000

- USACE, Radionuclide Data Quality Evaluation Guidance. May 2009 (USACE 2009).

1.2.3 Work Sites Description

The FMSS is located in Bergen County, New Jersey, approximately 20 kilometers (km) (12 miles [mi])
north-northwest of New York City and 21 km (13 mi) northeast of Newark, New Jersey. It is described in
detail in the GEPP (USACE 1999). The reader is directed there.

1.2.4 Site History

The MCW was constructed in 1895. In 1916, the plant began extracting thorium and rare earth metals
from monazite sands, by an acidic process, for use in manufacturing industrial products such as mantles
for gas lanterns. The plant also produced a variety of other materials, including lithium compounds,
detergents, alkaloids, and oils. The plant stopped accepting monazite sands for extraction of thorium in
1956, but it processed stockpiled materials until 1959. Based on available historical information and
knowledge of the chemical processes involved, the chemicals identified as having been used in the
thorium extraction process include sulfuric acid, nitric acid, ammonium hydroxide, and ammonium
oxalate. Oxalic acid was also used at the site in the production of higher-grade thorium.

A detailed discussion of the site history is given in the GEPP (USACE 1999) and the reader is directed to
the GEPP for follow-up.

1.3 PROJECT DESCRIPTION

Each task-specific Work Plan provides a description of the work that will be performed in order to
provide an overall picture of how the project will resolve the problem or questions described in Section
1.2.1 (Problem Definition). A general description of the sampling will be included. Anticipated task start
and completion dates will be included in addition to the following:

e Measurements that are expected during the course of the task and the approach that will be used.

e Applicable technical, regulatory, or program-specific quality standards, criteria, or objectives if
they differ from those in this CDQMP.

e Any special personnel and equipment requirements that may indicate the complexity of the
project.

e Assessment tools that will be employed for the task (program technical reviews, peer reviews,
surveillance, technical audits, etc.).

e Project schedule or a sequence of milestones and their expected durations. If individual sampling
plans will be developed for discrete task plans, their preparation schedule will be included.
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2.0 DATA QUALITY OBJECTIVES (DQO)

Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the quality of
data required to support decisions made during investigation activities, and are based on the end uses of
the data being collected. Detailed, site-specific DQOs shall be provided in the task-specific Work Plans
and shall clearly describe what data are needed and how that data will be used to satisfy project DQOs.

For radiological samples, analytical test methods will be selected that have Minimum Detectable
Activities (MDA) that meet the DQOs for the project. Similarly, for chemical analyses, methods shall be
chosen that have Practical Quantitation Limits (PQLs) lower than the established Data Quality Objectives
to the greatest extent practicable. Such test method pre-selection provides the highest probability that
generated data is useful in making project decisions.

The DQO process is designed to provide a means to determine what type of data need to be collected, as
well as to ensure that the data collected are scientifically sound, legally defensible, and of known,
documented quality. The DQO process used for this remedial action follows the method outlined in
MARSSIM (EPA 2000b) and the Guidance for the Data Quality Objectives Process (EPA 2000c) and in
EM-200-1-2, Technical Project Planning Process (USACE 1998). The DQO process was chosen
because it is an established process that identifies quality of data required for decisions.

An analytical DQO summary for these investigations is presented in the form of quality control limits for
precision and accuracy in Appendix B. Any deviations or exceptions will be detailed in the task-specific
Work Plan. All QC parameters stated in the specific SW-846 methods (i.e., percent recoveries) will be
adhered to for each chemical listed.

Laboratories are required to comply with all methods as written. Laboratories selected will be required to
submit all lab method SOPs and references, and the actual method detection limits (MDLs) to be achieved
in all chemical analyses to Shaw and the USACE. For radiological parameters in soil, Shaw and the
USACE will set the MDA to comply with the project requirements and the selected laboratory will be
required to meet these limits.

In accordance with EPA guidance (EPA 2000c) and USACE guidance (USACE 1997), a combination of
Screening Level and Definitive Level data will be required for each project. Definitive data is typically
data generated under laboratory conditions using EPA-approved procedures. Data of this type, both
qualitative and quantitative, are used for determination of source, extent, or characterization and to
support evaluation of remedial technologies and preliminary assessment memorandum. The elements in
the DQO process are as follows:

e Statement of the problem / Data Uses

e Identification of the decisions

e Data needed to meet objectives

e Definition of study boundaries

e Determination of decision rules

e Placement of limits on decision errors

e  Optimization of design
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The ability of a data generation process to meet the DQOs is provided through the establishment of data
quality criteria, which include precision, accuracy, representativeness, comparability, completeness, and
sensitivity (PARCCS) parameters. DQOs are also met by meeting certain goals for the PQL
concentrations. Laboratory and field sampling activity documentation will be used to assess the PARCCS
parameters. To provide for reliability of field sampling procedures and materials, QC samples will be
collected or prepared at a defined frequency for each medium sampled, sample shipment, and each
sampling event.

In addition to the collection of QC samples, QA samples will be collected at a frequency of five percent
of the field samples collected for FSS samples and environmental monitoring samples only. There are no
QA split samples collected for air, excavation control, and document control samples. QA split samples
will be submitted to a separate USACE QA lab. The QA laboratory will be assigned by the USACE
KCD.

The following subsections present the development of the DQOs for the FMSS investigations, remedial
designs, and remedial actions.

21 STATEMENT OF THE PROBLEM / DATA USES

The FMSS vicinity property soils have been impacted primarily by radionuclides, specifically ***Ra,
#2Th, and 2*U. If certain FMSS property soils and debris are contaminated with these radionuclides, or
any other parameters listed in the final Record of Decision (ROD), at concentrations that exceed
acceptable risk levels, they will be removed and transported off-site for disposal. Additionally, it will be
necessary to show that remedial activities do not result in contaminant concentrations in the air, surface,
and/or groundwater that exceed regulatory limits for on-site or off-site impact to workers, members of the
public, and the environment.

The problem is to identify the types, quality, and quantity of data that will be used to support the remedial
action within the planned project schedule.

The remainder of chapter two addresses DQOs for soil and groundwater remediation.
2.2 IDENTIFICATION OF DECISIONS
There are four key decisions that must be made to support project objectives. The key questions are:
1. Work Area Remediation—Do post-remedial site soil concentrations meet the appropriate

cleanup criteria?

2. Verification of Remedial Action—Are there sufficient data to demonstrate that the FMSS
vicinity properties have been remediated as specified in the ROD?

3. Groundwater Remedial Investigation—Have enough groundwater sample data been generated
to adequately characterize groundwater contamination and thus allow for informed groundwater
treatment decisions to be made? Is there enough data to allow us to assert that wastewater
collected during remediation activities and treated on-site are below the discharge limits
established by the Bergen County POTW?

4. Transportation/Disposal—Are the concentrations of contaminants of concern below the
maximum concentrations allowed by a given soil disposal facility?

Associated with each of the key decisions are intermediate or follow-on decisions termed decision
elements. The key decisions and decision elements are discussed in the following sections.
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2.21 Work Area Remediation

The primary decision for work area remediation is whether soil concentrations for radionuclides and
selected metals are reduced to levels that are less than the appropriate cleanup criteria. Decision elements
are associated with individual soil excavation areas within each of the identified work areas. The decision
as to whether all contaminated soils have been removed, and therefore that remaining soil analyte
concentrations meet cleanup action levels, will be made for each excavation. The following are actions
that would be taken to help answer the study questions:

e The excavation area is backfilled

e Additional soils are excavated
Inputs to this decision are discussed in Section 2.3.

The key decision for the demonstration of clean closure is whether there is sufficient site data to
demonstrate that all accessible contaminated soils have been removed. The following are actions that
would be taken to help answer the study questions:

e The FMSS properties are qualified as remediated via the radioisotopic results of a final status
survey (FSS).

e Additional excavation of soil is required for successful remediation.

Sampling activities described in this document are used to support preparation of excavations for clean
closure. Final verification surveys and verification sampling will be described in property-specific final
status survey work plans.

2.2.2 Groundwater Remedial Investigation

The key question concerning the adequacy of groundwater sampling is whether groundwater
characterization is sufficient to determine whether groundwater contaminant concentrations exceed action
levels, and whether the exceedances can be attributed to historical site operations, or other off-site
sources. To some extent, the answers to these questions will depend on the accuracy of groundwater
modeling in predicting contaminant distribution. This will likely be an iterative process, in which initial
sampling guidance, which may be provided by numerical models, will be succeeded by follow up
sampling events. The actions that could be taken to help answer the study questions are that:

e Groundwater has been adequately characterized to determine:

- Whether remediation is required, and if required, to develop preliminary remediation goals by
evaluating the feasibility of remedial alternatives.
- Whether contamination can be attributed to historical operations, or to off-site sources.

e More samples are needed.

e The model needs to be revised or a new model employed.
In addition, as part of the groundwater program, wastewater (excavation water, storm water runoff, etc.)
shall be tested periodically. The accuracy of this data relative to Publicly Owned Water Treatment

facility (POTW) requirements shall be considered in deciding whether to discharge these waters to the
POTW.
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2.2.3 Transportation and Disposal

The key question concerning the adequacy of sampling of soils destined for off-site disposal depends on
the following:

e  Whether sampled soils are representative of the soil quantity being shipped.

e The accuracy and precision of test data relative to the landfill disposal criteria and permitting
requirements for contaminant concentrations.

e Possible changes in the concentration of contaminants over time.
The actions that may result are:

e Additional soil samples are collected from the disposal pile.

e Soil is shipped to the off-site disposal facility.
2.3 DATA NEEDED TO MEET OBJECTIVES

One major input decision is assurance that an individual work area has been remediated. This will be
demonstrated through the use of field screening methods, in situ field measurements, and laboratory
analytical methods for measurement of radiological constituents, which are stored in the EDMS (see
Section 4.7). Inorganic and organic concentrations have been and will continue to be determined by
laboratory analysis. These measurements will be used in nonparametric statistical tests as part of the final
status surveys to demonstrate successful remediation for all contaminants of concern at the FMSS
properties (“*U, **Ra, and **Th, plus any other contaminants listed in the ROD) or that may be
discovered during a given site investigation.

A second major input decision is the conclusion that groundwater has been characterized adequately
enough to determine the source of the contamination and the feasibility of treatment. PQLs (see
Section 2.8.3 for definition of PQLs, also known as reporting limits [RLs]) for groundwater testing, must
be lower than the proposed Maximum Contaminant Levels (MCLs) and New Jersey Groundwater Quality
Criteria for chemicals and the National Primary Drinking Water Regulations for radionuclides. The
groundwater program has adequately characterized the nature and extent of all chemical and radiological
contamination in groundwater. Several groundwater plumes within the MISS, notably a benzene, lithium,
and arsenic plume have been delineated. The remedial investigation determined that tetrachloroethene,
trichloroethene, and dichloroethene plumes in Rochelle Park are derived from an offsite source; i.e., they
are not associated with waste derived from the MCW. A baseline risk assessment is presently being
prepared to determine the risk to various receptors within the FMSS due to contaminants present in
groundwater, surface water, and sediment. Additionally, initial stages of the Feasibility Study have been
initiated. Monitored Natural Attenuation (MNA) is being evaluated in conjunction with groundwater
modeling efforts to determine if a reduction of benzene to below cleanup standards is likely due to the
presence of aerobic and anaerobic bacteria present in the groundwater system. Two other chemicals,
lithium and arsenic, exhibit concentrations well above cleanup action levels. The source of these two
chemicals is believed to be the retention ponds on the MISS. No treatment schemes have been proposed
yet for these chemicals.

24 DEFINITION OF STUDY BOUNDARIES

The study boundaries for the FMSS vicinity properties are defined in the ROD (USACE 2003d). The
FMSS consists of properties in the boroughs of Maywood and Lodi and the township of Rochelle Park,
New Jersey that became contaminated by thorium processing operations at the former MCW. The ROD
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states that these remedial actions are limited to hazardous substances released during the aforementioned
thorium processing operations. More specifically, the Federal Facilities Agreement (FFA) states that
USACE is responsible for FUSRAP waste, defined as:

e All radioactive and chemically impacted materials, whether mixed together or not, occurring on
MISS.

e All radioactive impacted materials from past thorium processing at the MCW site above action
levels on any nearby property.

e Any chemically impacted material on nearby properties that is mixed with radioactivity above
cleanup criteria.

e Impacted material that originated at MISS or was associated with specific thorium manufacturing
or processing at MCW.

The remedial actions are to remove and dispose of all accessible soils that are above the cleanup criteria,
and to treat and discharge groundwater and excavation water that is contaminated with radionuclides of
concern or chemicals above acceptance criteria.

2.5 DEVELOPMENT OF DECISION RULES
251 Work Area Remediation

The cleanup criteria for radionuclides, SVOCs, VOCs, metals, etc. are contained in Appendix A of this
CDQMP.

During excavation activities, a combination of exposure rate monitoring and remedial support soil
sampling will be conducted to determine if radiological contaminants have been removed to a level below
established clean-up goals. When remedial support data suggests that the appropriate cleanup level has
been attained, final status survey measurements will be collected and evaluated against defined clean-up
criteria. These will consist of soil samples collected and analyzed by a state-certified radioanalytical
laboratory (gamma/alpha spectroscopy) and collection of gamma walkover survey data. Section 2.1.3 of
the FSP discusses the final status surveys to be performed. FSS and associated clearance evaluations are
conducted based on guidance provided in NUREG 1575 (MARSSIM, EPA 2000b) and according to the
requirements of the Master Final Status Survey (FSS) Plan (USACE 2001a).

2.5.2 Groundwater Remediation

For the groundwater program, the upper 95% confidence limit of the mean of each chemical and
radiological contaminant data set shall be compared to the most stringent (lowest) groundwater and soil
action levels. The action levels used for this project are the MCL and New Jersey Groundwater Quality
Criteria for water and the soil impact to groundwater and New Jersey direct contact residential criteria for
soils. If the upper 95% confidence limit is less than the action level, no cleanup action will be required.
If the upper 95% confidence limit is greater than the action level, a treatment scheme shall be developed.
The radiological cleanup levels for groundwater and surface water are as follows:

Table 2-1
Radiological Cleanup Levels for Groundwater and Surface Water
Ra-226 plus Ra-228 5 pCi/L
Total uranium 30 ug/L
Gross alpha 15 pCi/L (excluding uranium and radon)
Gross beta 50 pCi/L
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As stated earlier, the cleanup criteria for chemical parameters are listed in Appendix A of this CDQMP.
2.6 SPECIFY THE LIMITS ON DECISION ERRORS

Because decisions pertaining to remediation will be based on analytical data, an attempt is made to define,
and if possible, limit decision errors that may result from the limitations of the sampling and analyses. To
limit decision errors, analytical method data indicator objectives have been established and are presented
in Section 2.8.

Limits on decision errors will be controlled through development of a sampling and analytical
methodology to demonstrate that sufficient data have been generated for a decision. Methodology
described in MARSSIM (EPA 2000b) will be followed to determine the number of measurements needed
for final status surveys. This methodology consists of a statistical determination of the number of
required sampling points. Statistical determination of the number of sampling points will also be used for
the groundwater and material transportation and disposal programs. Determination of the number of
samples depends on:

e The difference between the mean value of a contaminant of concern and the cleanup level.

e The precision of the mean values for a given parameter as determined by the standard deviation
of the mean.

e The distribution of past and more recent data (e.g., normal, lognormal, non-parametric, etc.).

e Values established for decision errors.

Analysis of soil samples could potentially result in the incorrect reporting of the concentration of a
contaminant. The two types of decision errors that could result are the reporting of false positives
(Type I) and the reporting of false negatives (Type II). False positives and false negative decision errors
are defined in the context of hypothesis testing, where the terms are defined with respect to a null
hypothesis. The null hypothesis states that the concentration of a given contaminant of concern is above
the cleanup action level. A false positive decision error occurs when the null hypothesis is rejected when
it is true and corresponds with an analytical false negative (or more accurately, the analytical result is
biased so low that the incorrect decision is made that the contaminant concentration is below the cleanup
action level). A false negative decision occurs when the null hypothesis is not rejected when it is false
and corresponds with an analytical false positive (the analytical result is biased so high that the incorrect
decision is made that the contaminant concentration is above the cleanup action level).

Potential consequences of an analytical false positive (for establishment of soil remediation design limits
and remedial support sampling decisions) are as follows:

e Unnecessary excavation and disposal of soils that meet cleanup criteria.

e Incorrect identification of additional areas as exceeding cleanup criteria when in reality they meet

cleanup criteria.

Potential consequences of an analytical false negative (for establishment of soil remediation design limits
and remedial support sampling decisions) are as follows:

e Failure to remove soils that exceed the cleanup criteria.

e Failure to identify additional areas within the FMSS properties that require remediation.
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e Verifying that the property under consideration is remediated when in fact accessible soils
exceeding the cleanup criteria remain.

Potential consequences of an analytical false negative (for FSS) are as follows:
e Failure to remove soils that exceed the cleanup criteria.
Potential consequences of an analytical false positive (for FSS) are as follows:

¢ Unnecessary excavation and disposal of soils that meet cleanup criteria.

Potential consequences of an analytical false positive (for the groundwater treatment decision) are:

e Unnecessary treatment of FMSS groundwater that is below cleanup standards.

e Possible incorrect interpretation that contaminated groundwater is migrating off-site.
Potential consequences of an analytical false negative (for the groundwater treatment decision) are:

e Failure to treat groundwater that is contaminated above specific parameter action levels.

e Failure to notify adjacent property owners that groundwater migrating onto their property is
contaminated.

Potential consequences of an analytical false positive (for the soil disposal decision) are:

e Unnecessary shipment of below cleanup criteria soils to the soil disposal facility.
Potential consequences of an analytical false negative (for the soil disposal decision) are:

e Failure to ship soils that are contaminated above cleanup criteria to a disposal facility.

Definitive data are required for supporting project decisions. It is assumed that if the precision, accuracy,
and completeness requirements specified in this section are met, and the minimum number of samples are
collected in accordance with appropriate statistical tests, then definitive data will be obtained and can be
used for performing remedial actions and monitoring. The limits on the magnitudes of decision errors
selected for the FMSS site radiological data will be 5% for false positive (o) decision errors
(corresponding to an analytical false negative; see consequences on previous page) and 10% for false
negative ([3) decision errors (corresponding to an analytical false positive; see consequences on previous
page. Decision error rates may be set lower in coordination with USACE. A decision level will be
established for each sample count and/or count protocol so that there is 5% probability of a false positive
result. This decision level is defined as the Critical Level, or L.. The count result shall be reported as the
sample activity where the sample counts are greater than the L.. The Minimum Detectable Activity
(MDA) will be reported in place of the sample activity for those sample results that are less than the L. -
except where unbiased results are permitted. The MDA shall be equal to or less than the DQO for those
cases where the count results are less than the L., - except where it is permitted that the DQO be
exceeded.

For chemical data, the decision error limits shall be 5% for false positive (o) and 15% for false negative
(B) decision errors.
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2.7 OPTIMIZATION OF THE DESIGN

As a result of the DQO process, the optimum sampling design is derived for this remedial action. While
all of the properties have been sampled, the quality and quantity of existing data do not enable completion
of accurate designs. Two types of survey data will be collected to optimize the design. Characterization
data for radionuclides will be collected at all accessible FMSS properties for which the quality and
quantity of existing data do not enable completion of accurate designs. Remedial support survey data will
be collected to guide the excavations such that all soils containing radionuclide concentrations that exceed
the cleanup criteria are removed.

To optimize the design for the groundwater characterization effort, additional data shall be collected from
areas of known contamination to better define contamination plumes and sources.

2.8 STANDARDS / CONTROLS TO ENSURE OBJECTIVES ARE MET

The analytical data used as inputs to the DQO process must be of known and sufficient quality to support
the end use of the data. Analytical data of known and acceptable quality for the intended use are
generated by the implementation of carefully chosen QA/QC protocols, both in the field and in the
laboratory. QA/QC goals are set for:

e Each single measurement.
e The entire data set of which the single measurement is a part.

Each individual measurement should be precise, accurate, representative, comparable, and part of a
complete data set. Precision, accuracy, representativeness, comparability, and completeness are often
referred to by the acronym PARCC, and are known as the PARCC parameters. The PARCC parameters
of precision and accuracy can be quantified for a single measurement and for a complete data set.
Representativeness and comparability are not as quantifiable as precision and accuracy, although there is
necessarily some overlap between the parameters of representativeness, precision, and accuracy.
Analytical completeness is assessed by comparing the total number of analytical results expected for a
data set (based on the number of samples collected) with the total number of usable (i.e., not qualified R,
or rejected) analytical results. The test measurement method must be sensitive enough to ensure that
method detection limits are less than project cleanup criteria. The count time for radiological samples
will be set so that the Minimum Detectable Activity (MDA) for a typical sample type meets the DQOs for
the project. Similarly, for chemical parameters, the method chosen will be, to the greatest extent
practicable, the one that achieves reporting limits that are below cleanup levels. Methods may require
modifications to achieve project DQOs.

The goal for analytical precision and accuracy is that each measurement should be associated with
laboratory QC that is within limits. QC limits for both chemical and radiological parameters are those
required by the requested analytical method. This CDQMP sets forth the QC limits (see Appendix A)
required for the FMSS properties remediation for radiological and chemical analyses. Matrix samples
including matrix spike (MS) and matrix spike duplicate (MSD) samples (MS/MSD for organics and
MS/MD (matrix duplicate) for inorganics), will be used to assess the effect of matrix on the measurement
process. Laboratory control samples (LCS), or blank spikes, will be used to assess the accuracy and
precision of the measurement process in the absence of effects from field samples. Method blanks will be
used to assess possible laboratory contamination, and field blanks — such as trip blanks and equipment
rinseate blanks — will be used to determine sources of contamination from the sampling location, the
sample container, the sampling equipment, or sample transport.
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Requirements for precision and accuracy to meet data quality goals are identified in Appendix B.
Requirements for completeness are noted in Section 2.8.4.

Data quality indicators are percent differences between replicate or duplicate sample (precision), percent
recoveries of blank or matrix spike results (accuracy), and MDLs or MDAs, and PQLs (sensitivity). Data
indicator objectives are established to ensure the quality of the analytical data produced by the la