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1. INTRODUCTION

This update to the Programmatic Quality Assurance Project Plan (P-QAPP) has been prepared by Fluor
Federal Services, Inc., Paducah Deactivation Project (FPDP) based on the most recent programmatic
QAPP, Programmatic Quality Assurance Project Plan (DOE 2015), which was developed in alignment
with the Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP Manual) guidelines
for QAPPs (IDQTF 2005), as updated by the Optimized UFP-QAPP Worksheets guidance (IDQTF 2012).
(NOTE: As in the optimized guidance, the original worksheet numbers are retained but combined per the
guidance.) Table 1 in Worksheet #1 provides a crosswalk between the UFP-QAPP and the U.S.
Environmental Protection Agency Guidance on Quality Assurance Project Plans, Cl1O 2106-G-05-QAPP
(EPA 2012).

The UFP-QAPP is a consensus quality systems document prepared by a working group made up of
representatives from the U.S. Environmental Protection Agency (EPA), the U.S. Department of Defense
(DoD), and the U.S. Department of Energy (DOE). Originally issued in 2005, the UFP-QAPP was
developed to provide procedures and guidance for consistently implementing the national consensus
standard: American National Standards Institute/American Society of Quality E-4, Quality Systems for
Environmental Data and Technology Programs, for the collection and use of environmental data at
federal facilities.

This updated P-QAPP provides a template for development of future project-specific QAPPs. In
migrating to the optimized worksheet format, additional information has been added to some of the
worksheets to streamline the use of this P-QAPP in thepreparation of project-specific QAPPs. As noted
in the guidance (IDQTF 2012), this QAPP continues to capture some of the elements that would comprise
related project-planning documents, such as a sampling and analysis plan (SAP), work plan, and field
sampling plan (FSP). The example worksheets provided in the P-QAPP were developed from previously
developed project-specific QAPPs.

The Paducah Gaseous Diffusion Plant«(PGDP) site employs a range of sampling activities. The goal of
this P-QAPP is to streamline the systematic planning process and provide uniformity of data collection
and laboratory services by using this P-QAPP as a template in the development of project-specific
QAPPs.

This P-QAPP captures elements of data collection that do not materially change from project to project
[e.g., the requirement to use current standard operating procedures (SOPs), the cleanup criteria, the
analytical methods, the use of data validation]. In addition, it presents examples that allow the P-QAPP to
be used as a template to develop a project-specific QAPP to include project-specific information [e.g.,
data quality objectives (DQOs), schedules, number, and type of samples].

To provide uniformity, this P-QAPP does the following:
o Refers to the SOPs already developed for the site and in place;

o Establishes routinely available analytical limits; in part, to support an evaluation of the suitability of
these limits to meet DQOs as part of the development of the project-specific QAPP;



e Incorporates the Data and Documents Management and Quality Assurance Plan for Paducah
Environmental Management and Enrichment Facilities, DOE/OR/07-1595&D2 (DOE 1998); and

e Standardizes data validation processes by linking the process to SOPs (see Worksheet #21).

Additional information is provided in the P-QAPP’s three appendices: Appendix A, Comparison of the
Method Detection Limits to the Project Action Limits Developed Using 2015 Child Resident No Further
Action, Background and Maximum Contaminant Level Concentrations (for Water Samples); Appendix B,
The Role of Independent Third Party Data Validation in Meeting Data Quality Objectives at Paducah
Gaseous Diffusion Plant; and Appendix C, Discussion of the Quality Assurance Criteria to be Applied to
Field Analytical Methods.

This document is not a substitute for the development of project-specific QAPPs, FSPs, the decisions on
DQOs, type of analyses, number of samples, type of samples, project schedule, etc., and should not be
used to support performance of individual projects. The systematic planning decisions for a given project
are included in the project-specific FSPs and QAPPs.

This P-QAPP focuses on providing worksheets describing fixed laboratory methods. However, selected
field methods [e.g., X-ray fluorescence (XRF), colorimetric methods for polychlorinated biphenyls
(PCBs), radionuclide surveys] that may be contemplated for specific projects are included. Information
provided in this P-QAPP shall be reviewed and confirmed as appropriate as part of the development of
the project-specific QAPP.

It is emphasized that the final, approved, project-specific QAPP is designed to be a stand-alone document
containing the specifications and procedures necessary for project personnel to carry out their assigned
responsibilities. For example, the field team should be able to rely on the project-specific QAPP for
complete sampling instructions, including how to sample, where to sample, how many samples to collect,
the types of bottles, preservatives, related quality. control (QC), etc. If the approved project-specific QAPP
provides insufficient procedures to carry out tasks, then SOPs that provide this information must be made
available. If required elements are contained in other documents, those documents may be referenced,;
however, the documents must be available to personnel responsible for reviewing and implementing the
project-specific QAPP.



2. GUIDE TO PREPARING A PROJECT-SPECIFIC QAPP

This P-QAPP shall be used as a template to prepare a project-specific QAPP. Although used as a template
in preparing the project-specific QAPP, the information presented as examples in the P-QAPP shall be
reviewed and confirmed during the preparation of the project-specific QAPP. In alignment with the
optimized UFP-QAPP worksheet guidance, each worksheet of the P-QAPP includes text (presented in
green) that provides instruction on how to fill out each worksheet. Typically, the green text will be
deleted in the project-specific QAPP. Black text is used for the worksheet template and examples.
Because this P-QAPP is to be used as a template, the worksheets generally are presented as they will be
filled out for a project-specific QAPP.

This document is presented with names of the current position holders. If the person filling that position
changes, the next project-specific QAPP document will incorporate the names of the new position
holders. The changes applied to the project-specific QAPP will be tracked and-incorporated into the
P-QAPP at its annual review.
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Title: PGDP P-QAPP
Revision Number: 0
Revision Date: 2/2016

QAPP Worksheets #1 and #2. Title and Approval Page
(UFP-QAPP Manual Section 2.1)
(EPA 2106-G-05 Section 2.2.1)

This worksheet identifies the principal points of contact for organizations having decision authority in the project
and documents their commitment to implement the QAPP. Signatories usually include the lead organization’s
project manager, quality assurance (QA) manager, and individuals with approval or oversight authority from each
regulatory agency. Signatures indicate that officials have reviewed the QAPP and concur with its implementation as
written. If separate concurrence letters are issued (as is typical at PGDP), the original correspondence should be
maintained with the final, approved QAPP in the project file. It is the lead organization’s responsibility to make sure
signatures are in place before work begins.



Title: PGDP P-QAPP
Revision Number: 0
Revision Date: 2/2016

QAPP Worksheets #1 and #2. Title and Approval Page
(UFP-QAPP Manual Section 2.1)
(EPA 2106-G-05 Section 2.2.1)

QAPP Worksheets #1 and #2. Title and Approval Page

Site Name/Project Name: Paducah Gaseous Diffusion Plant (PGDP)/Project Name (to be added)
Site Location: Paducah, Kentucky

Site Number/Code: KY 8890008982

Contractor Name: Fluor Federal Services, Inc., Paducah Deactivation Project (FPDP)
Contractor Number: Task Order DE-DT0007774

Contract Title: Paducah Gaseous Diffusion Plant Paducah Deactivation Project

Work Assignment Number: (10 be added)

Document Title: Quality Assurance Project Plan for (project name)

Lead Organization: U.S. Department of Energy (DOE)

Preparer’s Name and Organizational Affiliation: Joseph Towarnicky, Ph.D., FPDP

Preparer’s Address, Telephone Number, and E-mail Address: 5511 Hobbs Road, Kevil, KY, 42053,
Phone (270) 441-5134, joseph.towarnicky @ffspaducah.com

Preparation Date (Month/Year): 2/2016

Document Control Number: DOE/LX/07-2402/D1

FPDP Environmental Date: 5\'\\\\\‘@

Management Direcfor  Sign
%v\ Mark ¥, Duff

FPDP Regulatory
Affairs Manager

Date: \o\\\\\g
\\

Myrna Espinosa Redfield

FPDP Environmental X < % /
Monitoring Project e gt blfl /“"

Manager Signature
Lisa Crabtree


mailto:lisa.crabtree@ffspaducah.com

Title: PGDP P-QAPP
Revision Number: 0
Revision Date: 2/2016

QAPP Worksheets #1 and #2. Title and Approval Page (Continued)

List guidance, plans, and reports from previous investigations relevant to this project.

1.

Identify guidance used to prepare QAPP:

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Implementing Environmental Quality Systems, Version 2.0, 126 pages.

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Quality Assurance Project Plans: Part 1 UFP QAPP Manual, Version 1.0, 177 pages
(DTIC ADA 427785 or EPA-505-B-04-900A).

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Quality Assurance Project Plans: Part 2A UFP QAPP Worksheets, Version 1.0, 44 pages.

Intergovernmental Data Quality Task Force, March 2005. The Uniform Federal Policy for
Quality Assurance Project Plans: Part 2B Quality Assurance/Quality Control Compendium:
Minimum QA/QC Activities, Version 1.0, 76 pages.

Intergovernmental Data Quality Task Force, March 2012. Uniform Federal Policy for Quality
Assurance Project Plans, Optimized UFP QAPP Worksheets, 42 pages.

Identify regulatory program:  Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA) and Federal Facility Agreement for the
Paducah Gaseous Diffusion Plant, DOE/OR/07-1707 (FFA)

Identify approval entities: DOE, U.S. Environmental Protection Agency (EPA) Region 4, and

Kentucky Department for Environmental Protection (KDEP)

Indicate whether the QAPP is a generic or &project-specific QAPP (circle one).

List dates of scoping
sessions that were held: Initial scoping sessions held December 2010 and January 2011

Guidance, plans, aad reports from previous investigations relevant to an individual project to be
added under the-appropriate headers above.



Title: PGDP P-QAPP
Revision Number: 0
Revision Date: 2/2016

QAPP Worksheets #1 and #2. Title and Approval Page (Continued)
6. List dates and titles of QAPP documents written for previous site work, if applicable:
Title: Approval Date:
Data and Documents Management and Quality Assurance Plan for 10/5/1998

Paducah Environmental Management and Enrichment Facilities,
DOE/OR/07-1595&D2 (DOE 1998)

Paducah Gaseous Diffusion Plant Programmatic Quality Assurance 5/14/2013
Project Plan, DOE/LX/07-1269&D2/R1 5/20/2013
Paducah Gaseous Diffusion Plant Programmatic Quality Assurance 5/8/2015

Project Plan, Paducah, Kentucky, DOE/LX/07-1269&D21R2 (P-QAPP)

7.  List organizational partners (stakeholders) and connection with lead organization:
EPA Region 4, KDEP

8. List datausers: DOE, FPDP, subcontractors, EPA Region 4, KDEP

9. Table 1 provides a crosswalk of required QAPP elements. No elements are omitted intentionally
from this QAPP.

If any of the elements and information are not applicable to the project, then indicate the omitted
QAPP elements/information on Table 1.

This QAPP includes all 28 worksheets that ‘are required based on UFP-QAPP guidance, as updated
with the optimized worksheet guidance. Each of these worksheets has been reviewed to ensure the
accuracy of the information presented-in‘this QAPP.



Title: PGDP P-QAPP
Revision Number: 0
Revision Date: 2/2016

Table 1. Crosswalk: UFP-QAPP Workbook to 2106-G-05-QAPP

Optimized UFP-QAPP Worksheets

CI0O 2106-G-05 QAPP Guidance Section

1&2 Title and Approval Page 22.1 Title, Version, and Approval/Sign-Off
3&5 Project Organization and QAPP Distribution 2.2.3 Distribution List
2.2.4 Project Organization and Schedule
4,7, Personnel Qualifications and Sign-off Sheet 2.2.1 Title, Version, and Approval/Sign-Off
&8
2.2.7 Special Training Requirements and Certification
6 Communication Pathways 2.2.4 Project Organization and Schedule
9 Project Planning Session Summary 225 Project Background, Overview, and Intended Use of Data
10 Conceptual Site Model 2.2.5 Project Background, Overview, and Intended Use of Data
11 Project/Data Quality Objectives 2.2.6 Data/Project Quality Objectives and Measurement
Performance Criteria
12 Measurement Performance Criteria 2.2.6 Data/Project Quality Objectives and Measurement
Performance Criteria
13 Secondary Data Uses and Limitations Chapter 3 QAPP ELEMENTS FOR EVALUATING EXISTING
DATA
14 & 16 | Project Tasks and Schedule 2.2.4 Project Organization and Schedule
15 Project Action Limits and Laboratory- 2.2.6 Data/Project Quality Objectives and Measurement
Specific Detection/Quantitation Limits Performance Criteria
17 Sampling Design and Rationale 23.1 Sample Collection Procedure, Experimental Design, and
Sampling Tasks
18 Sampling Locations and Methods 23.1 Sample Collection Procedure, Experimental Design, and
Sampling Tasks
2.3.2 Sampling Procedures and Requirements
19 & 30 | Sample Containers, Preservation, and Hold 2.3.2 Sampling Procedures and Requirements
Times
20 Field QC 2.35 Quality Control Requirements
21 Field SOPs 2.3.2 Sampling Procedures and Requirements
22 Field Equipment Calibration, Maintenance, 2.3.6 Instrument/Equipment Testing, Calibration and
Testing, and Inspection Maintenance Requirements, Supplies and Consumables
23 Analytical SOPs 234 Analytical Methods Requirements and Task Description
24 Analytical Instrument Calibration 2.3.6 Instrument/Equipment Testing, Calibration and
Maintenance Require
25 Analytical Instrument and Equipment 2.3.6 Instrument/Equipment Testing, Calibration and
Maintenance, Testing, and Inspection Maintenance Requirements, Supplies and Consumables
26 & 27 | Sample Handling, Custody, and Disposal 2.3.3 Sample Handling, Custody Procedures, and Documentation
28 Analytical Quality Control and Corrective 235 Quality Control Requirements
Action
29 Project Documents-and Records 2.2.8 Documentation and Records Requirements
31, 32, Assessments and Corrective Action 2.4 ASSESSMENTS AND DATA REVIEW (CHECK)
& 33
255 Reports to Management
34 Data Verification and Validation Inputs 25.1 Data Verification and Validation Targets and Methods
35 Data Verification Procedures 25.1 Data Verification and Validation Targets and Methods
36 Data Validation Procedures 25.1 Data Verification and Validation Targets and Methods
37 Data Usability Assessment 2.5.2 Quantitative and Qualitative Evaluations of Usability
253 Potential Limitations on Data Interpretation
254 Reconciliation with Project Requirements
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COMPARISON OF THE METHOD DETECTION LIMITS TO THE
PROJECT ACTION LIMITS DEVELOPED USING
2015 CHILD RESIDENT NO FURTHER ACTION, BACKGROUND, AND
MAXIMUM CONTAMINANT LEVEL CONCENTRATIONS
(FOR WATER SAMPLES)

The objective of data collection is to support project decision-making. The development of the data
quality objectives (DQOs) for a project should include a determination of whether the method detection
limits of the planned analytical methods will be sufficient to support the project decision-making. This
appendix summarizes a comparison of the typically obtained method detection limits against potential
project benchmarks. [This comparison has been updated using GEL Laboratories’ method detection limit
(MDLs) and the current project action limit (PALS).]

One benchmark for evaluating whether the method detection limit is low enough for a given project is the
child resident no action limit (NAL). Analyses that are sensitive enough to detect constituents at or below
their NAL often are sufficient to meet project objectives.

As noted in the charts below, most of the GEL MDLs are below the 2015 child resident NALs;" thus, they
are low enough to support a risk assessment and meet most project DQOs. However, because there are
some constituents that have MDLs that are above their respective NALS, the evaluation was extended to
include a comparison against background levels (for soils and groundwater) and MCLs (for groundwater)
to support an evaluation of whether lower MDLs should be pursued for a given project.

The charts in the attachment summarize these comparisons, The comparison found the following.

SOILS

e The MDL was below the respective PAL for metals.

e The MDL was below the respective PAL for the polychlorinated biphenyls (PCBs), volatile organic
compounds (VOCs), and. semivolatile organic compounds, except N-nitroso-di-n-propylamine. For
most projects, the MDL should be sufficient; however, for projects with N-nitroso-di-n-propylamine
as a constituent of concern, lower MDLs may be needed. This issue should be addressed in the
project-specific quality assurance project plan (QAPP).

e The minimum detectable activity (MDA) is above the PAL for uranium-235; however, the MDA is
below the PAL for the other uranium isotopes. Thus, for most projects, the typical MDAs are
expected to be sufficient because uranium isotopes cannot be quantitatively separated from one
another, thus will be found together at the PGDP site.

e One radionuclide, neptunium-237, has an MDA above the respective PAL. This should be taken into
account when developing a project-specific QAPP.

! Methods for Conducting Risk Assessments and Risk Evaluations at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
Volume 1. Human Health, DOE/LX/07-0107&D2/R6/V1, U.S. Department of Energy, Paducah, KY, July 2015.
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WATER

o Metals (in water): Antimony, arsenic, and thallium have NALs less than MDLs, but the MDL is
below the respective site background concentration, so the MDL is considered to be low enough to
meet the project DQOs. In addition, the MDLs are below the MCLs for those constituents with
MCLs. Chromium VI does not have an established background level for the site. It does not have an
MCL. California, however, has established an MCL at 0.010 mg/L. The MDL for Chromium VI is
below the California MCL; thus, it will be suitable for most projects.

e Uranium-235: The uranium isotope uranium-235 has an NAL below the respective PAL and the
interpreted MCL (the MCL is 0.030 mg/L total uranium). Because the mobility of uranium is not
affected by isotopic composition and because U-235 cannot be quantitatively separated from other
uranium isotopes, the standard PAL will be sufficient for many projects.

e PCBs: The Aroclors (except for Aroclor 1221 and 1232) have PALs that are less than the MDL,;
however, the MDL is lower than the MCL for Total PCBs. NOTE: Even.if you add all the MDLs for
all the Aroclors, the total MDL is less than the MCL for the total PCBs and would meet most project
DQOs.

o Radionuclides: In evaluating water-based concentrations of -alpha-emitting radionuclides, the alpha
activity MCL of 15 pCi/L was used.

o VOCs: VOCs that have PALSs less than their MDL have MDLs below their respective MCL except
for acrylonitrile (that does not have an MCL). Acrylonitrile is not detected in site groundwater; thus,
the need for lower MDLs for acrylonitrile should be considered when setting project DQOs.

e SVOCs: Dieldrin, hexachlorobenzene, naphthalene, and N-nitroso-di-n-propylamine have PALs less
than the MDL. The need for lower-MDLs for these constituents should be considered when setting
project DQOs.

In preparing a project-specific QAPP, the expected MDLs should be evaluated against project-specific
DQOs (and the related PALS) to identify the need for lower MDLs to meet project objectives. NOTE:
For those constituents that have the PALs below the project quantitation limits, the laboratory will be
directed to report to the MDL.
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THE ROLE OF INDEPENDENT THIRD PARTY
DATA VALIDATION IN MEETING DATA QUALITY OBJECTIVES
AT PADUCAH GASEOUS DIFFUSION PLANT
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THE ROLE OF INDEPENDENT THIRD PARTY
DATA VALIDATION IN MEETING DATA QUALITY OBJECTIVES

ISSUE

A Dbalance must be struck and the associated uncertainties acknowledged over the appropriate level of
independent third-party data validation that should be conducted for various types of Paducah Gaseous
Diffusion Plant (PGDP) projects. In addition, there is uncertainty over how best to ensure that the
appropriate level of independent third-party data validation is conducted.

Collected data are evaluated for usability by the project team. In addition, a fraction of these data is
subjected to independent third-party validation. This briefing discusses the process by which the fraction
of data subjected to independent third-party validation is specified. As noted in EPA guidance, the
principal use of independent third-party validation is to supplement the 'data assessment process and
minimize the potential for fraud.

BACKGROUND

Collected data are reviewed by the project team as part of a data assessment to ensure that collected data
are usable for their intended purpose. This project-team assessment includes elements of data validation.
This effort is supplemented further by subjecting a fraction of the data to independent third-party
validation. All of the assessment and validation efforts are used to support the data usability assessment.

The cost of higher levels of independent third-party validation should be balanced against the incremental
value in meeting project and programmatic data quality objectives (DQOs). Programmatic DQOs are
related to the likelihood that collected data may be used to support issues that go beyond the needs of the
individual project.

HISTORY

The level of independent third-party validation of data for a given PGDP project is set as part of
developing DQOs for that project. This level has varied appropriately for different types of PGDP
projects. The following discusses the role of independent third-party validation in the data quality process
and discusses how project and programmatic considerations should be evaluated in setting the appropriate
level of independent third-party validation for a given project.

FINDINGS

1. The level of independent third-party validation should be set for each project as part of the DQO
process;



2. The project DQO process should anticipate (and incorporate where appropriate) programmatic
considerations in setting the level of independent third-party validation;

3. Incorporation of programmatic considerations is required by the in-place Quality Assurance Program;
this approach is consistent with the approach used at the Portsmouth Gaseous Diffusion Plant
(PORTS);

4. Independent third-party validation, by design, duplicates many elements of the Fluor Federal
Services, Inc., Paducah Deactivation Project (FPDP) data assessment/verification/validation process;

5. The FPDP’s Quality Assured Data procedure (CP2-ES-0063) identifies 5% as a minimum of
definitive data that typically should be subjected to independent third-party validation;

6. Most PGDP data collection activities generate usable, valid, high-quality data with this approach;

7. There are a few data collection activities [i.e., supporting property transfer for unrestricted use under
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 120h
guidance] where a higher percentage of independent third-party validation may be appropriate
(i.e., PORTS has identified some property transfer projects where '100% independent third-party
validation is considered appropriate); and

8. Additional independent third-party data validation may be able to be performed at a later time should
the DQOs of the project change.

DISCUSSION

Independent third-party validation is one tool used as part of an over-arching program to assure data
quality. Per the current Quality Assured Data procedure, developed to be consistent with
U.S. Environmental Protection Agency (EPA) guidance, 100% of collected definitive (i.e., not screening
level) data are subjected to data assessment and verification (which includes elements of data validation)
by the project team. However,.only a fraction (minimum of 5%) of the definitive data collected for
projects at PGDP are subjected to independent third-party validation that uses an external third party to
repeat the data validation steps. As noted in EPA guidance, the principal use of independent third-party
validation is to support the data assessment process and minimize the potential for fraud by providing
detailed review of the data collection and analysis process. NOTE: Because this independent third-party
validation does not introduce any additional data or information, this process does not increase the quality
of the data.

Per the Quality Assured Data procedure, each project establishes a level of independent third-party
validation needed to ensure project DQOs are met. The principal goal of a data collection process is to
ensure that collected data meet the DQOs for the individual project, which helps assure the data will be
considered usable to support decision-making.

To support its Quality Assurance Program, FPDP has been subjecting landfill groundwater data to 100%
independent third-party validation in support of the Environmental Monitoring Data Quality Program. By
performing 100% independent third-party validation, these landfill groundwater data become a
benchmark against which other groundwater data can be compared reliably.

B-4



For most other projects, independent third-party validation rates range from 5% to 20%. These levels are
set in the project scoping process at levels that are considered sufficient to support the project data quality
process. As noted above, the level of independent third-party data validation to be conducted is a project-
specific decision that should evaluate all data quality needs, including incorporating programmatic
considerations.

Attached is a White Paper that discusses in more detail the considerations that may drive the
determination of the appropriate level of independent third-party data validation.
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WHITE PAPER ON THE USE OF INDEPENDENT THIRD-PARTY
VALIDATION TO SUPPORT DATA QUALITY ASSURANCE AT PGDP

ISSUE

Independent third-party validation of laboratory data is one of the tools used to support the data quality
assurance program at the Paducah Gaseous Diffusion Plant (PGDP), the Portsmouth Gaseous Diffusion
Plant (PORTS), and other Superfund sites. Because there are multiple procedures that are used routinely
to evaluate laboratory data quality; the manner in which these reviews are communicated to decision-
makers may also vary. Because of this potential variability, and because of the complex nature of
commonly used analytical data verification and validation procedures, it is important.to minimize
ambiguity in communicating the nature of these procedures to data users. This White-Paper seeks to
summarize the tools Fluor Federal Services, Inc., Paducah Deactivation Project (FPDP) uses to ensure
data quality and its approach to the use of independent third-party validationto support its Quality
Assurance Program.

BACKGROUND

There are several considerations that factor into the use of independent third-party validation as well as
other tools used in the quality assurance program with the overall goal to ensure that the data meet the
data quality objectives (DQQOs) of the individual project. The data should be of sufficient quality as to
ensure data usability to support environmental decision-making. The different objectives of that decision-
making (e.g., ranging from simple survey sampling to property transfer) are the largest considerations
driving the application of independent third-party validation.

Summary of the FPDP Data Quality Assurance Program

FPDP maintains a graduated program to ensure data quality assurance and usability, as described by
Quality Assured Data, CP2-ES-0063; which is as follows.

Data Verification is performed on 100% of laboratory data. Data verification is the process for comparing
a data set against a standard or contractual requirement. Data verification includes laboratory contractual
screening, which is the process of evaluating a set of data against the requirements in the analytical
Statement of Work (SOW) to ensure that all requested information is received. The SOW requirements
include required analytes, methods, units, and required reporting limits. Data verification includes
comparison of newly received data to historical results, permit limits, maximum contaminant limits
(MCLs), background values, and evaluates the results of field quality control samples, etc. The goal of
data verification is to identify if submitted samples were analyzed appropriately, properly reported, and
the results are consistent with historical information.

Data Assessment is performed on 100% of the data to ensure data meet the DQOs of the project and to
ensure that data are usable for their intended purpose. Data assessment is used to determine if the data are
suitable to make a decision with the desired level of confidence. Data assessment follows data
verification/validation. Data qualifiers are taken into consideration during data assessment.

Data Validation is a data review process performed by a qualified individual, independent from

sampling, laboratory, project management, or other decision-making personnel. Data validation evaluates
the laboratory adherence to analytical method requirements. The percentage and level of data validation

B1-3



for a given project is defined in project work plans and Quality Assurance Project Plans and is performed
in conjunction with data assessment. There are several levels of data validation that are performed by
review of data packages as defined below:

Level | data packages are comprised of sample results, methods, and data qualifiers.

Level 1l data packages include the Level | information plus quality control (QC) information and
surrogate results when applicable.

Level 11l data packages include the Level Il information plus calibration information, internal
standard results, special instrumentation analysis requirements (i.e., bromofluorobenzene tune data or
post digestion spike results).

Level 1V data packages include the Level Il information plus all the raw data-and certificates for
standards.

An excerpt from EPA 2009 is reproduced below to clarify how the guidance defines the terms verification
and validation.

5.1 Analytical Data Verification and Validation Stages

(1) A verification and validation based only on completeness and compliance of sample
receipt condition checks should be called a Stage 1 Validation.

(2) A verification and validation based on.completeness and compliance checks of
sample receipt conditions and ONLY sample-related QC results should be called a
Stage 2A Validation.

(3) A verification and validation ‘based on completeness and compliance checks of
sample receipt conditions and-BOTH sample-related and instrument-related QC results
should be called a Stage 2B Validation.

(4) A verification and validation based on completeness and compliance checks of
sample receipt conditions, both sample-related and instrument-related QC results, AND
recalculation checks should be called a Stage 3 Validation.

(5) A verification and validation based on completeness and compliance checks of
sample receipt conditions, both sample-related and instrument-related QC results,
recalculation checks, AND the review of actual instrument outputs should be called a
Stage 4 Validation.

The recommended minimum baseline checks conducted for each stage of analytical data
verification and validation are described in more detail in Appendix A of the EPA 2009
guidance.

Independent Third-Party Data Validation is a data validation process performed by a party that is
independent of sampling, the laboratory analyzing the sample, and other decision-making personnel. The
principal purpose for an independent third-party validation is to minimize the potential for fraud
(EPA 2002). With that as its purpose, a random (5%) check may be as effective as greater levels of
independent validation for many projects [think 5% validation of random drug test results compared to
100% validation of random drug test results; you achieve your goal (for the independent evaluation) of
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evaluating the performance of the drug-testing laboratory]. Note: EPA 2002 states that independent
third-party validation alone is not sufficient to meet this goal (of combatting fraud); rather laboratory
audits, etc. should be used with validation to identify and correct fraud.

As noted in EPA 20009:

Note: Using higher stages of analytical verification and validation does not typically
result in higher data quality. However, the quality of the analytical data becomes more
transparent as more stages of verification and validation are conducted.

Appropriateness of Independent Third-Party Validation. Although the use of 100% independent third-
party validation may be appropriate for a few types of data collection efforts at PGDP, the majority of the
collected data will meet the project and programmatic DQOs with only a percentage of the results
subjected to independent third-party validation. One example of a situation where 100% independent
third-party validation may be appropriate would be if DOE were collecting data to‘support transfer of a
parcel of property for unrestricted use and each of the samples (depending upon the sampling protocol)
would be uniquely representative of a portion of the land. In that case, independent third-party validation
of all the data is prudent to ensure that the data support the land transfer, given that DOE will have no
recourse if the data were in error.

Similarly, if a project were collecting data in support of litigation and each of these data points were to be
evaluated alone, having every data point subjected to independent third-party validation may have value
even though the DQOs would have been met without the additional third-party validation.

Most PGDP data collection efforts will meet project DQOs with only a fraction of the data subjected to
independent third-party validation.

e Time-series groundwater monitoring is- conducted at PGDP to identify adverse impacts to
groundwater. This type of monitoring. typically requires several sample results to identify a trend.
Thus, any individual sample does not need to be subjected to independent third-party validation as
long as the Quality Assurance Program can confirm the quality and data usability of the groundwater
data to a reasonable certainty.

e Site investigation results often are grouped for evaluation and used to support risk assessments. Thus,
any individual result.is not uniquely important; rather, the mean and range of results are used to
identify unacceptable’ risks requiring remedial action. Thus, if sufficient independent third-party
validation is used to minimize the potential for fraud, the entire data set will be usable for its intended
purpose. Note: Post-remedy confirmation samples may properly be subjected to a greater percentage
of independent third-party validation if the decision rules for the site future use depend upon
individual results. But even confirmation sampling results may be aggregated to support calculation
of an exposure point concentration used in decision-making and thus, less independent third-party
validation would be defensible.

The appropriate level of independent third-party validation should be established in the project-specific
QAPP for each project and developed to ensure that the DQOs of the project will be met and the data will
be considered usable. However, the degree of independent third-party validation should consider the
entire PGDP Quality Assurance Program efforts.

In general, 100% independent third party validation should not be considered necessary for CERCLA
projects or solid waste projects where:
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The entire data set is evaluated to support decision-making;
1. The analyses can be repeated (or are part of a continuing monitoring program to identify trends);

2. The decision is not dependent upon a single result at a single well at a single time [but rather some
different form of evaluation (e.g., upgradient versus downgradient results)]; or

3. The decision is not dependent upon a single result at a location at a single time (but rather from
combining multiple results [e.g., an exposure point concentration]).

For these types of projects, independent third-party validation would not increase data usability; however,
the cost of the data would increase markedly.

FPDP’s Quality Assurance Program’s Use of Independent Third-Party Validation. As noted above, all
of FPDP’s laboratory data are subjected to data verification and data assessment that includes elements of
data validation. These processes typically are sufficient to ensure data usability for most projects. FPDP’s
program also subjects some data for independent third-party validation to support its Quality Assurance
Program.

For example, all the groundwater monitoring data collected for the C-746-S&T, C-746-U, and C-404
Landfills are subjected to 100% independent third-party validation (at a Stage 3 Level), because FPDP
believes that these samples are representative of the broad range of analyses conducted at PGDP.
Performing 100% independent third-party validation of these samples effectively supports the FPDP
Environmental Monitoring Quality Assurance Program-by-evaluating laboratory results from a broad
spectrum of analyses. Independent third-party validation of groundwater samples is also more appropriate
because these types of samples are not subject to as many heterogeneity issues as other sample matrices.

For most other projects, independent third-party. validation rates range from 5% to 20%. These levels are
set in the project scoping process at levels that are considered sufficient to support the project data quality
process. As noted above, the level ofindependent third party data validation to be conducted is a
project-specific decision that should evaluate all data quality needs, including incorporating programmatic
considerations.

FPDP recognizes that should DQOs for a project change, additional third-party data validation could be
conducted on the project data. The value of this additional third-party validation will depend, in part, on
how old are the collected data. Although there is no theoretical limit on the time that can elapse before
independent third-party. validation is conducted, the representativeness and usability of any data may be
called into question- after several years (whether or not those data were subjected to independent
third-party validation).

REFERENCES
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QUALITY ASSURANCE CRITERIA TO BE APPLIED
TO FIELD ANALYTICAL METHODS

Field analytical methods, like X-ray fluorescence (XRF) spectroscopy are used at Paducah Gaseous
Diffusion Plant. These methods typically are performed in accordance with a procedure that includes
quality assurance criteria associated with instrument calibration and standard result reproducibility. In
addition, the quality of the results from field analyses may be further confirmed by subjecting a fraction
of the samples to analysis at a fixed-based laboratory.

Although XRF and other field methods typically are used for screening or semiquantitative evaluation,
under certain, well-defined circumstances, their use may be extended and used in a definitive analysis if
the results can be shown to meet the project data quality objectives. In order to meet project data quality
objectives, some data verification or validation may be needed in addition to the comparison of the field
data to laboratory analyses.

As part of planning for a project that includes the use of a field method, the quality assurance
requirements needed to support the data quality objective should be outlined in the plan or procedure,
including a description of how calibration and field data will be collected, logged, and recorded. This
process should also anticipate the steps that will be taken as part of the data verification/validation
process. For example, the procedure may identify what data/information will be presented in the report,
including logbook pages, etc. An example of this approach is presented in The Standard Operating
Procedure for Elemental Analysis Using the X-Met 920 Field X-Ray Fluorescence Analyzer (EPA 1996).

Depending upon the types of data that are collected and the forms in which these data are recorded, a data
review and validation process may be developed for use by the project team and/or an independent third
party validator. The Standard Operating Procedure for the X-Ray Fluorescence Analysis of Particulate
Matter Deposits on Teflon Filters (RTI International 2009) has an outline of the types of activities that
could be included to support quality control-activities. This type of verification process, when coupled
with the comparability evaluation of the field data to laboratory analyses, can bound the range of results
and provide verification of whether the results meet the project data quality objectives. Sections 10 and 11
of the RT1 report are reproduced.in the attachment to this appendix.

REFERENCES

EPA (U.S. Environmental Protection Agency) 1996. Standard Operating Procedure for Elemental
Analysis Using the X-MET 920 Field X-ray Fluorescence Analyzer, SOP #: X-MET 920,
U.S. Environmental Protection Agency, Region I—New England, Boston, MA, October.

RTI International 2009. Standard Operating Procedure for the X-Ray Fluorescence Analysis of
Particulate matter Deposits on Teflon Filters, RTI International, Environmental and Industrial
measurements Division, research Triangle Park, NC, August 19.
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10.0 Quality Control

Several different QC activities are performed as part of the analysis procedure. These activities,
their frequency, the measures of acceptable performance, and action if the item fails performance
standards are provided in Table 5.

Table 5. Quality Control Procedures

Inspection _ Action If Item Documentation
Item Frequency Inspection Parameter | Eails Inspection Required
Energy Daily Wavelength This is an Document in
calibration alignment of the automated process. - | the
instrument instrument’s
run logbook
Calibration Monthly Percentage of Adjust instrument Document in
verification recovery of seven calibration factors the
elements on thin-film . ,
National Institutes of mStTlmbe nt kS
Standards and fun 10gobook,
Technology reference _results stored
materials In XRF
database
Monthly 90% to 110% recovery Results stored
analyzing the PM2.5 in instrument’s
calibration standards as method file
unknowns
Ongoing Run with 90% t0 110% recovery | Re-check Document in
calibration every tray of using a multi-element instrument the
verification samples sample containing Ti, ot . >
Fe. Cd. Se, Pb, and SiO Cgl.lbrtaj[]ion and 1nst1iumznt f(
deposits of 5-10 ug/em? | 3AJUSt! fun log boo
necessary; re-
analyze samples

11.0 Data Review and Validation

The analytical dataset undergoes Level 0 and Level 1 validations. These levels of validation will
ensure that the dataset being reported will be of good quality.
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11.1  Level 0 Validation

A Level 0 validation begins with the analyst, who identifies any problems related to the chain-of-
custody, the filter, or any mechanical or software problems that might have occurred during the
analysis of the filters. If such items are identified, the analyst notes any problems in the
instrument logbook, which is reviewed by the Technical Area Supervisor.

11.2  Level 1 Validation

A Level 1 validation is a more technical review of the analytical data. This review starts with the
analyst, but it will primarily be performed by the Technical Area Supervisor. Using the review
criteria developed by the QA Manager, the responsibilities of the analyst and the Technical Area
Supervisor are provided in Table 6.

If any discrepancies are noted by the analyst or the Technical Area Supervisor, they will be
reported on their respective checklist (Figure 1 and Figure 2).

Table 6. Level 1 Validation Responsibilities

Analyst Technical Area Supervisor
Verify proper custody documentation is Ensure analytical dataset is complete and
provided in batch folder the proper procedures were followed to

analyze the filters

Check sample identifications against COC forms | Check that proper paperwork is provided in
and proper number of samples match given COC | the batch folder and for any notations
regarding the analysis of the batch or flaws
with the filters that were analyzed

Confirm mass values for each sample are Review precision, accuracy, and replicate
present on final report data for acceptable limits

Make sure sample identifications are consistent | Check data for any inconsistencies or

between final report versus pre-attenuation trends and report to QA Manager
report
Review pre and post attenuation reports for Apply flags to data, if applicable

disparity with attenuated data

After two levels of review have been performed on the analytical dataset, it is ready to be
submitted for upload into the CSN database.
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Batch Creation Date: Batch ID Number:

Number of Samples:

(circle one, if no leave comment why)
Item #1: Custody Documentation

Chain-of-Custody form present Yes No
Signed By:
Dated:

Sample Identification
No. of samples matches number on COC form Yes No
ID#s on COC match Id #s on samples Yes No

Item #2: Attenuation Correction
Sample IDs consistent with pre-attenuation report Yes No
Mass values present on report Yes No

Item #3: Data Comparison Pre-attenuation vs Attenuated Data
Results consistent between pre and post attenuation Yes No

Comments Regarding Data:

Reviewer Signature: Date Signed:

Figure 1. EDXRF Analysis Analyst Checklist.
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COC Form No. Report Date:

Data Review:

Sample Filter No. Comments:
Sample Filter No. Comments:
Sample Filter No. Comments:
Sample Filter No. Comments:
Sample Filter No. Comments:
Sample Filter No. Comments:

Quality Control Review:

Precision Data Acceptable? Yes No___+  Notes:
Accuracy Data Acceptable? Yes No  Notes:
Replicate Data Acceptable? Yes. . No__ Notes:
Chain-of-Custody Data Letter ~Yes No_  Notes:
Filter-Loading Masses: Yes No_  Notes:
Reviewer by:

Date

Figure 2. EDXRF Analysis Technical Area Supervisor Checklist.
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