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Outline

« DoD Data Collection Process

« DoD Data Review Process

—Data Verification
—Data Validation
—Data Usability

e Lessons Learned
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Data Collection and Review — Goals
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Data Collection

« Starts with Systematic Planning Process and the UFP-QAPP Worksheets

— WS #1-8, Management: Background, PDT, Communication Pathways,
Training Requirements, Proof of Review, and Approval Pages

— WS #9, Planning Sessions: Documents ALL project meetings and agreements

— WS #10-16, Project Objectives: CSM & DQO Development, and Performance
Objectives

— WS #17-30, Design and Data Collection: Sampling and Analysis Methods,
and Quality Control Requirements

— WS #31-33, Assessment and Oversight
— WS #34-37, Data Review

—

Public 4




Overview: EPA DQO 7-Step Process

1. State the problem 6. Specify tolerable limits on decision
— What is the problem we need to errors
solve? — What confidence do we need?
2. ldentify the decision to be made — How comfortable are we with data
— What are we trying to do about it? errors?
3. Identify the inputs to the decision 7. Optimize the design
— What data do we need to address — Having worked out all the above,
Question 1 and 27? how are we going to do this?

4. Define the boundaries of the study
— What limitations are we working
under?
5. Develop decision rules
— How are we going to use the data to
make our decisions?

—
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Key Worksheets for Data Collection

WS #12:
Measurement Performance Criteria

— Criteria that collected data must meet in
order to satisfy the DQOs

— Failures may impact end uses of the data
WS #14/16: Project Tasks & Schedule
WS #17: Sampling Design & Rationale
— Process flow
— Activities to obtain data
» Site preparation

« Sampling and analysis

WS #15: PALs & Lab-Specific Limits
— Detection & quantitation limits
WS #18: Sampling Locations/Methods

— Cross references sample types,
locations, and methods

WS #29: Project Documents & Records
— QC/QA records
— Reports
— Field records
WS #34-37: Data Review
— Data Verification
— Data Validation

— Data Usability Assessment




Analysis — Quality Systems Manual
INTERMATIONAL 1SO/1EC -»

STANDARD 17025

* Published by EDQW, built upon ISO and TNI
Standards  DoD/DOE J e AN
*Laboratories performing
environmental work for k.
DOD/DOE tTOR calibration

.

*Published by The
NELAC Institute

*Environmental

TNI

Analysis
Department of Defense (DoD)
¢ International Department of Energy (DOE}
Standard Consolidated
*Any Testing Quality Systems Manual (QSM) for
Laboratory . :
Environmental Laboratories
* Minimum quality requirements for laboratories Based anISONEG 17028:2005] _
performing environmental analysis for DoD/DOE o
* Accreditation by approved third-party ABs The NELAC ik (T S1andards, Vetme 1, FSsptenier 2000 E
* Does not provide sampling requirements E r
* Does not ensure specific data points have met e
. . F
requirements or that data are usable for a project
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'nalytical SOPs ensure adherence to
baseline method criteria

. Ins’frument Calibration and |nstthJSmisent Batch Basis
Maintenance ensure accuracy N
 Measurement Performance is (6} -
. nitia
monﬂ:ored on an.: . —  Calibrati Method Blanks Surrogates

Hmm... Could this -

, Among Others
be a basis for
organizing data
, | Detection Limit Spike
review? Studies Spike
Duplicates
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Data Review Process

Verification ‘ Validation bValulﬂtmn 4 Usability >

Step Ila Step Ib Assessment

Determine
impacts
of deviations Were
from sampling data qualifiers

plans.
sampling and

applied
and sampling deviations

Note deviations analytical accounted for
to field sampling methods, appropriately?
and analytical and procedures
methods and and performance
procedures criteria

'

Review data

package for

'

Review data
package for

Review
validation report

Are
the

Do Are against the

]

esults comply the MPC PQOs
Data compliance with " e \h“\!k‘ mply i compliance with X " - to deb adequate 1o suppon
. + + with methods, procedures of the QA o determine
Generation generation are complete? methods, e the QAPP's 2 ) the decisions
t and contracts 7 met? it the data are
present procedures, measurement being

adequate to
support the

project dec

made”

and contracts

M

Yes Yes
e

No Validation
Report™ that combines
Field Sampling and
Anaytical Performance

~—~_

Verification Repon*
(Note: May
be a checklist)

Usability
Report*

v
Corrective Action and/or Project rescoping to
No P . y < No .
< > Rework w C fill data gaps

—
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Comparison

Verification Validation Usability
Assessment
Purpose Ensure presence  Ensure compliance Adequate quality
and with underlying and quantity for
completeness specifications (e.g., decisions (DQOs,
SOPs, Methods, QSM) PARCCS)
Responsible Varies, usually 3rd Party* Validators Entire Project
Party contractor Team
Covers Field records and Laboratory data All project records
laboratory data and data
Timeline Following Following laboratory End of sampling
collection report issuance event, prior to

decision making
—
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e Worksheet 34

~Pescribe which data needs to be

+ Verified (i.e., do we have it?)

* Val id ated (i . e "y iS it Of ad eq u ate 790 QAPP WORKSHEET #34: DATA VERIFICATION AND VALIDATION INPUTS
q u a | ity? ) Ttem/Description - Verification (Completeness)

Planning

UFP-QAPP

Validation (Conformance to

1. Approved QAPP

» List this for records included on WS T

4. Laboratory SOPs (A D

Field Records
3. Field logbooks

6. Equipment records

7. Chain of custody forms

« Ones impacting project decisions T T —

10. Relevant
11. Deviations

— Is absence, or poor quality, of e

13. Field CA reports

14. Geophysical logbooks

these data going to adversely s

15. Cover sheet (laboratory fying &

16. Case narrative

impact the decision? s

18. Sample chronology (i.e., dates and times of receipt, prep, analysis)

19. Laboratory bench sheets, prep & instrument logs

IR R S A R R R I

" e

20. LODLOQ and verification

All inputs should be veiifled, but not o
everything will require validation

—
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Data Verification: Worksheet 35

S #35: Data Verification Procedures
— Should confirm

* Required activities were
conducted

» Specified records are present

» Contents of records are
complete

— Describe verification process for
each record or data deliverable

* May be a multi-step process

* May be performed at steps
throughout project

* May be performed by more than
one person

—

792

UFP-QAPP

Remedial Investigation — Project 09
Former Charlestown Maval Auxiliary Landing Field

QAPP WORKSHEET #35: DATA VERIFICATION PROCEDURES

Records Requirement Process Description Responsible Perzon,
Reviewed Documents ization
“Verify that recards ere present and complete for each day of field activities, Verify | During Seld activities — Field
that zll planmed samples mchiding Seld QC sample: were collected and that sample | MManazer.
5 collection locations are documentad, Verify thet metearalogicl data were provided
Frald forms QAPP, fizld 502 for each day of flald activities. Verify that changes 'exceptions are documented and ar £ 5eld
were reported in accordance with requirsments, Verify thet any required field : m‘m".“.d*“““;'oﬁ
monitoring was perfonmed and resnlts are documented. 3ty - cer
Verify the campleteness of COC recards. Examine entries for consistency with tha Drring feld activities — Field
field loghoak and/or sampling forms. Check that appropriate methods and sample Manzger
‘preservation have been recorded. Verify- that the required volume of sample has
‘bean collected and that sufficient sample volume is available for QC samples (g2,
COC forms QAPP, 502-08 WSMED), Verifi that all required siznstures and dates are present. Check for
Tamscrigtion emors. Dring end at conclusion of
Verify thzt labarztory receipt and log-in conform to field COC requests and i the ?F'“.i"“‘:‘ﬁ ‘Egﬁc
QATP. Notify the Field Manager and the Project Manzager of auy sample issues. Validaror and Q¢ =
‘Genaral Verify and confinn that the documentation is complete, including 2l raw data files, | Project Geophyzicisn'QC
Gaopiryzics QATD procezzed data products, and QC inspections. Validate that all MQOs hava bean Gaopirysicist
Documentation achieved with any exsptions noted. If appropriste, Cas have besn completad.
Varify that the lahorstory deliverable contains all records specified in the QAPP.
Check semple receipt recards to ensure sample condition upan receipt wa: noted,
and amy missing broken sample containers were noted and reportad according to
plan. Compare the datz package with the COCs to verify that results were provided
for all collectad saraples. Feview the narrative to ensure 2l QC exceptions are
Lai _ deacribed. Establizh that all QAPP-required QC samples were ru and met required
M‘?"‘mmb;-‘g QAPD criteria, Determire that all sarrple results met the project quantitstion limit Data Validatar

specified in QAPP Warksheet 215 (Aftachment J). Check for evidence that any
required notifications wera provided to project personnal as specified in the QADD,
“Verify that necessary signamares and dates are present. Ensure non-conformance
report and all electranic data subrnitted to the Awtoensted Data Raview (ADR)
program are comect The laboratory mast carrect erors and resubmit the data
deliverable.

o L
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Data Validation — Definitions

Purpose Scope
* An analyte- and sample-specific » Performed on Analytical Laboratory
process that determines the analytical Data
quality of a specific data set (EPA G-8). » Could and should be performed on field
« The systematic review of laboratory data, (but usually is not).

data deliverables which can help
identify laboratory and field sample
analytical uncertainty. ... Evaluation of
data with respect to the project
measurement quality objectives
(MQOs). (DoD General Data Validation
Guidelines)

—
13
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Responsibilities

« 3 Party — a definition

‘It is anticii)ated that data validation is performed by a part_

Project teams may identify a government quality assurance
validation as necessary.

A government quality assurance validation is defined
as being

and performed by a government

representative or services directly contracted by the government agency
independent of the prime contractor.” (DoD General Data Validation Guidelines)

14



Data Validation Procedures: WS #36

Describe validation process for each
record or data deliverable
— Analyte & sample-specific
— Stage of data validation must be
defined during project planning

* Affects type & level of records
required for both field &
laboratory

— Specify percentage of
recalculation needed at Stages 3
and 4

UFP-QAPP

Remedial Investigation — Project 09
Former Charlestown Naval Auxiliary Landing Field

QAPP WORKSHEET #36: DATA VALIDATION PROCEDURES
Data Validator: Envircnmental Synectics (Synecties)
Analytical Data:

ACME will generate an electronic QAPP (eQAPP) in FUDSChem that will accurately reflect all.
of the analvtical criteria in this UFP-QAPP. The eQAPP will be provided to USACE for approval
prior to field sampling The analytical lab will generate portable document format (PDF)
laboratory reports and upload Stage 2A staged electronic data deliverables to FUDSChem. Once
a SEDD is successfully uploaded and certified by the lab in FUDSChem, an Automated Data
Review (ADR) process will be automatically initiated. The ADR performs 2 Stage 2A data
validation by comparing the SEDD to the approved eQAPP, summarizing QC outliers in an ADR.
Report, and applying data validation qualifiers to associated results. The “first review”™ EDMS
chemist will review the ADR. Report against the Stage 2A data package PDF to verify/modify the
ADR qualifications of the sample results, complete the data review checklist, and prepare 2 Stage
2A/B format data validation report that summarnzes the data vahidation findings. The “second
reviewer” EDMS chemnist will review the data validation report, checklist, and SEDD with
qualifiers applied, and sizn off az the second (peer) reviewer. The data validation report will then
be uploaded to the FUDSChem library. Validation will be performed zccording to the data
vahdation procedures specified m the USEPA Guidance for Labeling Externally Validated
Lzboratory Analvtical Date for Superfund Use, the analvtical method, and project QAPP. The
ACME Chemist will provide oversight Professional judement will be applied as necessary and
appropriate. National Functional Guidelines may also be consulted.

Analvtical Group/Method: VOCs (3260C) SVOCs (8270D)

Data Deliverable Requirements: | Worksheet =20 (hardcopyand | Wasksheer =20 (navdcopy and
SEDD) SEDD)

Analytical Specifications: Worksheet =24 and 223 Worksheet =24 and 28

MPC: Worksheet =12 Worksheer =12

Percent of Dats Packages to be 100 100

Validated:

Percent of Raw Data Reviewed: ] ]

Percent of Results fo be ) ]

Reralculated

Validation Procedure: As described shove and data As descrited above and data
validation cxiteriz presemsd in | validation criteriz presented in
Warksheat =12, 224, and 28 Workshast 512, 304, and %21

Validation Code: SIAVEM S2AVEM

Elecrronic Validstion format varsion 5.2 SEDD format varsion 5.1

Prozram/Version:

Page 3
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Guidelines

* Available Guidelines
—NFG

» Organics

* Inorganics

—DoD Data Validation Guidelines by EDQW

» General Guidelines

» Modules (currently 1-6)

16
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8 3 =

R =
__ Sl
Turics ot '

Guidelines published by EDQW

Not requirements, but set of
guidelines for validating data

Does not address performance of
field work

Cannot determine usability of data

Data Validation

General Data Validation

Data Validation
Guidelines Module 1:
Data Validation
Procedure for Grganic
Analysis by GC/MS

Data Validation
Guidelines Module 2:
Data Validation
Frocedure for Metals by
ICP-OES

£l

Data Validation
Guidelines Module 3:
Data Validation
Procedure for Per- and
Polyfluoroalkyl
Substances Analysis by
QSM Table B-15

L B o
i

L B o
i

Brmmd razag
e
o

Data Validation
Guidelines Module 4.
Data Validation
Frocedure for Organic
Analysis by GC

B TR, B
Py
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Modules — how they work
* Modules are technology or method - Give detailed, step-by-step
specific instructions for validation at each
: stage
— Module 1: GC/MS
_ Module 2: ICP-OES . Inclu_d_e QC criteria and resulting
qualifiers

— Module 3: PFAS by B-15
— Module 4: GC
— Module 5: ICP-MS

— Module 6: PFAS by Draft EPA
Method 1633

Public
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Stages of Validation
) ==
« Stage 1: * Required for all stages:
— Review of sample results forms, — Cover Sheet

sample receipt summaries (chain
of custody), and field QC data
(field blank, field duplicates) — Laboratory Case Narrative

— Table of Contents

» Stages 2A and 2B: — Results Summary
— Review of summary forms
« Stages 3 and 4

— Review of summary forms and
raw data with some recalculation

Public 19



Stage 1

Purpose and Scope Documents Reviewed

« Ensure analytical method outlined in « Sample results forms

QAPP were performed » Chain of custody and supporting

» Verify sampling and reporting records (such as ground courier
completeness documents)
» Evaluate field QC « Laboratory receipt checkilist,

Field QC records

* Holding times

» Verify compliance with project sensitivity
needs

Public 20



Stage 2A i
) o

Purpose and Scope Documents Reviewed

» All of stage 1 * Method blanks

» Validation of preparation batch specific Matrix Spikes and Matrix Spike
QC data Duplicates

» Surrogates
 Serial Dilutions
« LCS
» Post Digestion Spikes
« QC frequency
S ™ ’’HSDA}A}R}E}WD- A AR A A A iR ] LIS
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Stage 2B

Purpose and Scope Documents Reviewed

« All of stage 1 and 2A .

 Validation of instrument specific QC .

Sequence and Preparation Logs
Initial calibration summaries

Initial and continuing calibration
verification summaries

Instrument blanks
Tune and interference check summaries

Internal standard summaries

Public
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Stage 3

Purpose and Scope Documents Reviewed
« All of stage 1, 2A, and 2B « Raw Data
» Recalculation and re-quantification of — Laboratory forms

selected samples, method and _ Instrument outouts
instrument QC P

- Define percentage of recalculation and — Spreadsheets

re-quantitation — Handwritten calculations

» Standards Traceability forms and
worksheets

» Detection Limit Studies (optional)

—

Public 23




Stage 4

Purpose and Scope Documents Reviewed

» All of stage 1, 2A, 2B, and 3 * Instrument chromatograms and spectra

* Qualitative and quantitative review of « Tentatively identified compound
detected and non-detected results from searches

Instrument outputs « Manual integration summaries with

* Requires professional judgment reasons

Public 24



» Higher stage of validation does not
necessarily result in higher data
quality.

» However, quality of analytical data
becomes more transparent.

» Depends on project DQOs!
Relationship of data

to intended use is
better understood

Public 25
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Validation Reports

Prepared by validator following
completion of validation

Identifies laboratory SDGs, analyses
included

Includes cross reference between
field sample identification and
laboratory sample identification

Specifies procedures followed
including validation stage and percent
recalculation

Data is associated with a “validation
qualifier”

@

Data Validation Report

&

Cover Letter and Introduction
Findings

Checklists

Documentation of recalculations
Annotated Laboratory Reports
Acronyms and Abbreviations
Data Qualifiers Reference Table
EDDs

26



Validation Data Qualifiers

u

J

J+

NJ

uJ

X

The analyte was not detected above the associate value (e.g., 5 U is synonymous with <5).
The reported result is an estimated value with unknown bias.

The reported result is an estimated value and may be biased high.

The reported result is an estimated value and may be biased low.

The analysis indicates the presence of an analyte for which there was presumptive evidence to
make a tentative identification.

The analyte has been “tentatively identified” or “presumptively” as present and the associated
numerical value is estimated.

The analyte was not detected; however, the associated numerical value is approximate.

The sample results were affected by serious deficiencies. Presence or absence of the analyte
cannot be substantiated by data provided. Exclusion of data is recommended.

—

Public

27



Some comments on the X-qualifier

“It should be re-emphasized that it is not the role of data validation to determine if
project goals have been met or to provide the decisions to be made. Data validation
provides the overall appraisal of a data set and the project team should use this
appraisal along with their own judgment when making decisions. It is not the role of
data validation to accept or reject data. As such, the conventional R (reject) flag has
been removed from this documen® The project team should make the decision to
accept or reject qualified data Qring the Data Usability stage, in accordance with the
QAPP (for example, using @ process described in UFP-QAPP Worksheet #37).”

Then who does
reject data and
when?

Time to talk about
Data Usalbility

Public 28




Usability Assessment is performed after
data collection activities

— Uses data verification and
validation outputs

— Also uses field records and other
data sources

— Involves qualitative & quantitative
data evaluation

Are project data of the right
type, quality, and quantity to
support project decisions?

Public 29



« WS #37: Data Usability Assessment, continued
— ldentify personnel responsible/involved

* NOT just the chemist!
— Summarize process
— Document the Data Usability Assessment

896

Remedial Investigation — Proj
Former Charlestown Naval Auxiliary Landing Field

QAPP WORKSHEET #37: DATA USABILITY ASSESSMENT
The persomnel responsible for participating in the data usability assessment are as follows:

Project Manager: Steven Rodzers, ACME
Project Techmical Manager: Anthony Stark, ACME
Project Chemist: Natasha Romanov, ACME
Project Risk Assessor: Wanda Maximoff, ACME
Project Manager: Carol Ann Charette, CENAE
Project Manager: Todd Beckowith, CENAB
Project Geologist: Tracy Dorgan, CENAE

Rigk Assessor: Cynthiz Auld, CENAE

Chemist: Mary Kozik, CENAE

Risk Assessor: Amy Rosenstein, CENAE
Project Biclogist Ecologist: Dave Oster, CENAE

A data usability assessment will be completed at the conclusion of each data collection and
sampling effort phase to support the detenmmation of additional sampling requirements and at the
end of the field sampling effort. The results of each Data Usability Assessment will be reviewed
with USACE after each phase of effort and included in the Remedial Investigation report. The
process for the Data Usability Assessment is as follows:

Stepl

‘Review the project’s objectives and sampling design
Eeeview thekey outputs definer durtag =ystematic planiing (L, DQOs) o make e taey are il
pplicable. Feview the sampling desim for consistency with stated objectives. This provides the
comtest for inerpreting the data in subsequent steps.

Step2

‘Review the data verification and data validation sutputs

Derform 2 review of the accuracy, precision, representativeness, and completensss of malytical results
‘hased on criteria sperified in the analytical methods used. Review availzble QA reparts, including the
st verification and dats reparts. Berform basic calculations and the data (uing
eraphs, maps, tables, etc ). Look for patterms, trends, 2nd anomalies (i, nexpacted results). Review
deviztions from plamed activities (=.g., mumber and locations of samples, bolding time encesdances,
damaged samples, and SOP devistions) and dstermine their mpacts oa the dsta usability. Evaluzte
implications of mzcreptable QC sample resulrs.

Stepd

‘Verify the assumptions of the selecred statistical method
Verify whether mderiying asswrptions for selectsd staristcal methods are valid. Common assunprions

asammptions
‘rom assummptions e discoversd, then another statistical method may need to be selecied.

Stepd

‘Tmplement the statistical method

Tmplement the specified statistical procedures for analyzing the dats and review underiying
‘zssumptions. For decision projects that inrvolve bypothesss testing (2.2, “Concentrations of lead in
‘Sroundater as bl the action level”) nsidr the catsequences o slecing the incorrc:
shernative; fnl!summnnprqem{e =, extablishing a boundary for surface sail

omsider the tol far uncertainn

30



Personnel Involved

Entities ———_ Personnel
Lead Organization Project Managers  Risk Assessor

Technical Managers Chemist

Stakeholders/Regulators

Resource Managers Statisticians

Contractor Geologist Analysts
Subcontractors Hydrogeologist Field Samplers
—
Each entity brings Geophysicist Safety Personnel

their own personnel

and subject matter

experts (SMEs) to
the table

—

Public 31
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 Government PM
with contractor
schedules, hosts,
and facilitates DUA
meeting

* Recorder documents
responses to
questions and
distributes draft for
review

Virtual —
Real Time

Virtual —
Asynchronous

 Government PM
with contractor
schedules, hosts,
and facilitates
teleconference

* Recorder documents
responses to
questions and
distributes draft for
review

» Designated POC
may send out email
request for feedback
on DUA Steps/
Questions

« POC assembles
responses and
distributes draft for
review

—

32



Process-Oriented

4-Step Process

Step 1: Review the project’s objectives and sampling design
Step 2: Review the data verification/validation outputs

Step 3: Document data usability, update CSM, apply decision rules, and draw
conclusions

Step 4: Document lessons learned and make recommendations

Public
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DUA Report

« Details of Who, What, When, etc. DUA was performed

Detail to adequately explain impact of deviations from SOPs or
MPCs

Conclusions clearly stated and scientifically justified

Lessons learned are communicated for future action

Included as appendix in final reports

Public
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Data Review Process

Verification —L

hat all Are

Data

s from data

+ + all inputs
4 N are ?

complete

Generation

present

Yes

Validation
Step Ia

Note deviations
to field sampling
and analytical
methods and

procedures

'

Review data
package for
compliance with
methods,
procedures,
and contracts

with methods, procedures

Validation
Step IIb

Determine
impacts
of deviations
from sampling
plans.
sampling and
analvtical
methods,
and procedures
and performance

crntera

'

Review data
package for
comphance with
the QAPPs
measurement
performance
crileria

Usability

Assessment
data qualifiers
applied
and sampling deviations
accounted for
appropriately
Review

validation report
against the
PQOs
to determine
if the data are
adequate to
support the

project decision

Are
the MPC
of the QAPP

met?

adequate 1o suppon
the decisions

Are
the data

being
made”

(Note

Verification Repon*
May
be a checklist)

v

Validation
Report™ that combines
Field Sampling and
Anaytical Performance

~—~_

’ 3

Usability
Report*

Project rescoping to

fill data gaps

Public
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Lessons Learned

 What is DoD doing right?
— Data review planned in advance
— Systematic and consistent procedures for analytical data validation
— Thorough documentation of data quality from validation
— Increasing adoption of comprehensive DUA

* What is still challenging for DoD?
— Consistent incorporation of field and other records into data review
— DUA process inconsistent across projects and programs

— Difficulties in DUA decisions often reveal incomplete DQOs

—

36



References — Process and Planning

. Process and Planning
— IDQTF, UFP-QAPP Part 1: UFP-QAPP Manual, March 2005
— IDQTF, UFP-QAPP Optimized UFP-QAPP Worksheets, March 2012
— IDQTF, UFP-QAPP Munitions Response QAPP Toolkit Module 1, April 2020
. Validation and Verification
— EPA Guidance on Environmental Data Verification and Data Validation, EPA QA/G-8, November 2002
— EDQW, General Data Validation Guidelines, September 16, 2019
— EDQW, Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by GC/MS, May 11, 2020
— EDQW, Data Validation Guidelines Module 2: Data Validation Procedure for Metals by ICP-OES, May 11, 2020

— EDQW, Data Validation Guidelines Module 3: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis by QSM Table B-15, May 1,
2020

— EDQW, Data Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC, March 9, 2021
— EDQW, Data Validation Guidelines Module 5: Data Validation Procedure for Metals by ICP-MS, November 09, 2022

— EDQW, Data Validation Guidelines Module 6: Data Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis by QSM Table B-24, October 18,
2022

. Usability
— EPA Guidance for Data Usability in Risk Assessment (Part A), April 1992
— EPA QA/G-9 Guidance for Data Quality Assessment, July 2000
— EPA QA/G-9R Data Quality Assessment: A Reviewer's Guide, February 2006
— EPA QA/G-9S Data Quality Assessment: Statistical Methods for Practitioners, February 2006

—
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Contact

With questions or comments contact Melinda

Melinda.S.McClellan@usace.army.mil
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