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DQA/DUE

OUTLINE

Introduction to QA/QC Concepts

+ Scientific method
« Data quality objectives
« Data quality and usability concepts

s Understanding Environmental Data

* Quality assurance
+ Data quality indicators
+ PARCCS (precision, accuracy, etc.)

Data Quality Assessment and Useability

- Data quality assessment (DQA) process
- Data usability evaluation (DUE) process

Documenting Data Usability

+ How to document DQA/DUE
+ Common documentation problems
+ Documentation tips
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Iterative Actions
Collect Additional Lab or Field Data;
Modify/Expand Investigation;
Remediate

r

DQA /DUE
FLOW CHART
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Introduction to QA/QC Concepts
> The Basics of DQA/DUE
> Reasonable Confidence Protocols

Presented by: Roni Tanguay Kevin Vanderveer
DEEP | Remediation Division DEEP | Remediation Division




How it relates to environmental
. . l
The Scientific Method ' °"°

Importance of understanding
E CT I O N Data Quality

INTRODUCTION TO (DQOSs)
QA/QC CONCEPTS

Data Quality Objectives

Examples of DQOs to consider

Data Qua[|ty Reasonable Confidence

Laboratory Narrative

Assessment (DQA) Chain of Custody

Data Usablllty Review of Laboratory QA/QC &

Narratives

Evaluation (DUE) Types of Analytical Data

Environmental Professionals’
ROl‘eS & Responsibilities

Responsi bilities Laboratories’ responsibilities

5/1/2025 Connecticut Department of Energy and Environmental Protection



THE SCIENTIFIC METHOD

1. Identify the problem

* Dol have release?
* | have arelease. How bad is it?

2. Construct Conceptual Site Model

* What is already known?
* Conduct background research

3. Experiment Design

* Work plan
« Data Quality Objectives (DQOs)

4. DataCollection

* Field activities
* Laboratory analysis

5. Data Analysis
« DQA/DUE
* Interpretation of field and laboratory data

6. Conclusion

Connecticut Department of Energy and Environmental Protection v_./



WHY IS IT IMPORTANT TO UNDERSTAND
LABORATORY QA/QC?

All data has some degree of qualitative & quantitative
uncertainty

Decision-making using the Conceptual Site Modeling (CSM)
0 Investigation planning
0 Determining compliance with regulatory standards
0 Remediation design

Setting data quality objectives (DQOs)
0 Laboratory reporting limits/lower limits of quantitation (RL/LLOQSs)
0 Analytical method capabilities
0 Receptors
> Drinking water
> Ecological Thresholds
0 Attainability of project-specific goals

QA Plan
0 Field & lab procedures designed to meet DQOs

Evaluating DQOs
o Data quality assessment
0 Data usability evaluation

Connecticut Department of Energy and Environmental Protection _ 5/1/2025




DATA QUALITY OBIJECTIVES (DQOS)

DQOs are goals specific to the investigation to help ensure that a sufficient quality and
quantity of data are collected to achieve the investigation objectives and support conclusions.

For example, the type of data needed for characterization may be different than the data
needed for demonstrating compliance.

Example DQO Questions:
What are the constituents of concern?
What locations are most likely to be impacted by a release?

What types of samples are needed (soil, groundwater, surface water,
air, sediment, etc.)?

How many samples are needed?

What sample distribution is needed?

Is background sampling needed?

What sampling methods are appropriate to obtain the necessary data?
What analytical methods are appropriate?

What reporting limits are needed?




DATA QUALITY ASSESSMENT AND DATA USABILITY EVALUATION

Purpose -‘ l‘ Process

v" Provides confidence that the 1st step is Data Quality Assessment (DQA)
labo_ratory ana_lytlcal data is of > Identify and summarize QC nonconformances
sufficient quality to support the
decisions being made 2nd step is Data Usability Evaluation (DUE)

v' Provides an accurate and > Determine whether or not the quality of the
consistent means to assess data is sufficient for the intended purpose

environmental impacts to land,
water and human health

v" Reduces uncertainty (human
health risks, and financial and
environmental uncertainty)

Connecticut Department of Energy and Environmental Protection 5/1/2025 9



DATA QUALITY ASSESSMENT

Q' The process of identifying and summarizing any
quality control deviations that occurred throughout
sampling and analytical processes

Documentation of Reasonable Confidence, Laboratory
Certification Form

Laboratory Narrative, narrating non-conformances

Review of data compared with the Chain of Custody

Q The DQA should be performed throughout the course
of the project

Collecting appropriate QA/QC samples in the field
Reviewing field data/notes for potential issues
After receipt of each laboratory report to ensure any re-

analysis of any samples can be conducted within the
hold time

Q' The DQA must be performed prior to the DUE

Connecticut Department of Energy and Environmental Protection




REASONABLE > Analytical data used for environmental investigation
CONFIDENCE and remediation projects must be of a known and
sufficient level of quality

> DEEP has established the concept of “Reasonable
Confidence” and developed the Reasonable
Confidence Protocols (RCPs) to standardize the
following:

= Quality Assurance/Quality Control (QA/QC)
= Analytical laboratory data reporting

> ‘“Reasonable Confidence” is achieved when:

» The laboratory has followed the Reasonable Confidence
Protocols (RCPs)

= Non-conformances, if any, have been narrated

= Environmental Professional (EP) has adequate
information to make judgments regarding data quality
and data usability for the intended purpose

5/1/2025 Connecticut Department of Energy and Environmental Protection




WHAT INFORMATION IS IN THE RCPs?

Summary of the analytical
method

® Method Interferences

Table 1A - Specific QA/QC
Performance Requirements

ih Overview of the method

QC Requirements

| Special Analytical Considerations

Analyte List Table 1B

Routine Reporting Deliverables
i Sample Containers, Preservations, Holding Times

l=* Tentatively Identified Compounds (TICs)

© Appendices

Connecticut Department of Energy and Environmental Protection
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WHICH RCPs
WERE UPDATED
IN 20247

+ 6010 - Metals by ICP-OES

+ 6020 - Metals by ICP/MS

- 7000/7010 - Metals by GFAA/FLAA

« 7196 - Hexavalent Chromium by spectrophotometry
- 7470/7471 - Mercury by CVAA

- 9010/9012/9014 - Cyanide by distillation and colorimetry

s Organics

- 8081 - Pesticides by GC

- 8082 - PCBs by GC

+ 8151 - Herbicides by GC

- 8260 - VOCs by GC/MS

+ 8270 - SVOCs by GC/MS

« CT ETPH - Extractable Petroleum Hydrocarbons by GC/FID
- EPH - Extractable Petroleum Hydrocarbons by GC/FID
« APH - Air Petroleum Hydrocarbons by GC/MS

+ VPH - Volatile Petroleum Hydrocarbons by GC/PID/FID
* TO-13 - PAHs in air

+ TO-17 - VOCs in air

5/1/2025
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KEY RCP
CONSIDERATIONS

Analyte List

< All compounds calibrated and reported
unless directed differently by the EP

; Reporting Specifications

< Batch MS/MSD not reported, only report site-
specific MS/MSD

- NOTE! Site-specific MS/MSD now required for
metals analyses in solid sample matrices

< Results below RL/LLOQ reported as “ND”
with the numeric RL/LLOQ value

- NO “J” flags, except for TICs in drinking water
<« Specific list of report deliverables
< Soils/Sediments reported on dry weight basis

5/1/2025




RCP LABORATORY
CERTIFICATION FORM

* Lists performance criteria for labs to certify
the data meets RCPs with exceptions noted in
narrative

* Requires signature
* Can’t be altered
e Available on DEEP QA/QC webpage

5/1/2025 Connecticut Department of Energy and Environmental Protection

Bureau of Water Protection and Land Reuse
Remediation Division

REASONABLE CONFIDENCE PROTOCOL
LABORATORY ANALYSIS QA/QC CERTIFICATION FORM

Lsboratory Name |‘CﬁenlName
Click or tap here to enter text [C‘hd(:lﬂap here to enter text
Project Location HPro,edNo ‘
LC",D," or tap berg to enter text Click Vor tap bere to enter text.
[ Sampling Date(s) H Leboratory Semple 1D(s): ]
Click or fap here to enter text Click or tap here fo enter text
|| For each anslytical method refe in this laboratory report package, were all specified ||
1 QACC p critenia followed, including the requi to explain any criteria OvYes [DONo
falling outside of acceptable guidelines. as specified in the CT DEEP method-specific -
Reasonable Confidence Protocol documents?
1A \ Were the method-specified preservation and holding time requirements met? ’ OYes ONo ‘
1 || VPH and EPH Methods only  Wes the VPH or EPH method conducted without || Yes Mo
significant modifications (see respective RCPs) ONA
2 mummwumwn-mmsmummmm Cives ONe
‘ the associsted chain-of-custody document(s)? ‘ =
[ Were sampl ived at an appropriate § ture (£8° CJ? Oves OiNo
3 luﬂdﬁwemdbymlmmymhmﬁydmmmmdw NIA
fo the on ice, cooler above 6°C are acceptable. =
'4_“ WeredeNQCpedumanoeaﬁeﬂlspeﬂﬁedmheCTDEEPRmab!eOmﬁdmoe oY ONe
Protocol documents schieved? ‘ -
r5 H Were reporting limits / limits of quantitation specified or on the chain-of- ‘ CYes ONo ‘
sA H Were these reporting limits / Emils of quantitation met? ‘ OYes [ONo ]
[ ][ For each snalytical method refs d in this lsborat
8 mpmnmauwmmmm&anmmwemmmmm OYes ONo
oe Protocol de
Are project-specific matrix spikes and lsberstory duphcates included in this data set for ] oY ONo
applicable RCPs? es
Ndes For sll questions to which the response was “No® (with the exception of question #7). Bd\ihonalﬂhrmcborlnustbe
prwldedmmdtad\ednmm chemswertoqueshonﬂ #1A or#1Bis "No", thedatpad:agedoesnotmeetlhe
‘ reqt for “Ri Confi "~ This form may not be altered. and all questions must be answered.
Iﬂletlnderswd.aﬂeslutduﬂupansindpnnalbesofpemuyﬂut,!oﬂnbestnlmyknmﬂedgeandbelnfand
basedwonmypecsmalmquryo!ﬂ\ose p for p tained in this lytical report,
1is
Authorized Sigr . Position: Clck or tap here to enter text
Printed Name: Click or tap here fo enter text Date: Click or tep fo enter s dete
Name of L y Click or tap here to enter text

This certification form is to be used for RCP methods only.

RCP QA/CC Certification Form Version 2024 Page 10of1
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LABORATORY
NARRATIVE

RCPs require all reports must have
a narrative

Describe in detail all
nonconformances

Provide all samples and analytes
affected

Narratives should be sample-
specific, as appropriate

Connecticut Department of Energy and Environmental Protection
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CHAIN OF CUSTODY
FORMS

Serves as the connection between
the field and the laboratory

Includes sample collection
information

Includes analytical requests

Compare Chain of Custody with
Data Report

Contact the laboratory for help or
clarification, if needed

5/1/2025 Connecticut Department of Energy and Environmental Protection




CHAIN OF CusTOoDY TIPS

No scribbling out information, single cross-out only
» Cross-outs dated and initialed (preferred)

Relaying project requirements ahead of time

= Discussing criteria with lab before analysis

= Confirming analytes of concern

= Confirming applicable hold times

= Confirming desired turn-around times, particularly with a high volume
of samples

Note if samples are preserved or kept at appropriate temperature

18
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DATA USABILITY
EVALUATION

> The process of evaluating whether the analytical
data are of sufficient quality and are usable for the
intended purpose within context of the DQOs and
the CSM

» Determine if any bias and/or non-conformances
identified in the DQA process affects data usability

» DUE parameters to consider include:

Volume and representativeness of data available for the
site

Screening-level data
Field observations & protocols

Laboratory QC including: blanks, spike recoveries,
surrogate recoveries, internal standard recoveries,
laboratory control sample recoveries

RCP conformance or non-RCP equivalency
demonstration

5/1/2025
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DQA/DUE RoLl

Project Planning & Sample Submittal:
« QAPP/RCPs
* Project Objectives and CSM

e Communicate with laboratory

* Provide a Chain of Custody and properly preserved
samples within holding times

Upon Receiving Laboratory Report:
* Review laboratory report and non-conformances (if any)
« Communicate with lab if there are any questions

Perform/Document DQA/DUE Process:
* Review QA/QC to assess the quality of the data

e Evaluate the usability of the data

* Demonstrate and document the quality and usability of
the data for reporting purposes

Connecticut Department of Energy and Environmental Protection
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The Lab provides the EP and others with:
« Sample containers with preservative
 Sign off on Chain of Custody

» Laboratory Data with QA/QC information including
laboratory narrative

* RCP Laboratory Analysis QA/QC Certification Form

* Narrative of non-conformances

* Answer questions when asked

* Maintain DPH Environmental Laboratory Certification



PROJECT PLANNING
EP RESPONSIBILITY

» EP’s responsibility for the DQA starts when designing an investigation & setting DQOs

» EPs should consider and communicate the following:
« Analytes of interest (i.e., Constituents of Concern)
» Appropriate analytical methods
o RCPvs Non-RCP
 RL/LLOQs necessary to achieve intended use of the data
o Regulatory Criteria Required

e Turn around time needed
 Holding times Plan Ahead Tip!

Consider if samples need

* QC requirements

o Blanks, Duplicates, Matrix Spikes, etc. to be piclfeq-up/dr(_)pped-
« Data Deliverables off within specific
o Equis, Excel, Level 4, etc. tlme_fre?mes to .aVOId
« Containers & Preservatives % missing holding g

ﬁ[. -
o Sample volume needed : times/temp ranges

» Laboratory Communication Form on the QA/QC Webpage

Connecticut Department of Energy and Environmental Protection 5/1/2025 21



SAMPLE ID DEFINITION

0 Cal Std Calibration Standard E p | f

0.1 Cal Std “ Xa m e O a n

0.2 Cal Std ' (o R 77
Analytical “Run

0.8 Cal Std “

1.6 Cal Std = Each of these rows represent a “run”
ICV Initial Calibration Verification

ccB Continuing Calibration Blank = |f this were an GC/MS analysis, each row
LCs Lab Control sample would represent 30 minutes per run
RL/LLOQ Reporting Limit/Lower Limit of Quantitation - Totaling 11 hOurS Of instrument run-

LRB Lab Reagent Blank (separate sample from the CCB) time fOFjUSt 6 samples! Typlcal batches
sample 1 consist of 20 field samples.

Sample 1_MD Laboratory Matrix Duplicate (i.e. 2" aliquot of sample)

Sample 1_MS Matrix Spike (i.e. 3™ aliquot of sample that has known concentration of analyte added) = |nstruments that reqUire |Ong run times
sample 2 generally run overnight on “auto-run”
Sample 3 = NOTE: This is why submitting samples
et sufficiently within hold times is SO
::E::Z important

ccv Continuing Calibration Verification

CCB




DATA PACKAGE REVIEW

Upon Receiving Data Package:

EP RESPONSIBILITY

i Review Laboratory Data Package
 Review RCP Certification Form

o Checking for “no” boxes &
narrations of non-conformance if
applicable

 Review Narrative for the non-
conformances

* Review Chain of Custody compared
to laboratory report to ensure all
requested analyses/analytes
completed and reported

i Review and evaluate the laboratory
data and non-conformances (if any)

8 Communicate with laboratory if there
are any questions

L Conduct review ASAP to allow lab to
conduct re-analysis within holding
times



,«&.n

PERFORMING DQA/DUE REVIEW & DOCUMEN
EP RESPONSIBILITY

= Review QA/QC to assess quality of the data
< Review laboratory data with respect to the established DQOs

» Consider criteria required

* Intended use of the data for the project (i.e., SEH certification, Verlflcatuonsiﬁg)RA
milestones, screening, etc.) =

< Review the lab narrative and non-conformances (if any)
= Evaluate the usability of the data
< Consider DQOs
< Consider lab data in relation to field data
* Sample heterogeneity
* Sample composition, is it representative of target?
» Field measurement discrepancies

purposes
< Evaluate and demonstrate quality and usability of non-RCP data
< Narrate how the data supports the CSM and DQOs
* Be concise and attached supporting information as needed

Connecticut Department of Energy and Environmental Protection



TYPE OF DATA

TYPES OF ANALYTICAL DATA

DESCRIPTION

DATA QUALITY ASSESSMENT

RCP Data

Non-RCP Data
(existing RCP)

Non-RCP Data
(no RCP)

Pre-RCP Data

'RCSA 22a-133k(1)(h)(1)

Analytical data generated using the RCPs

Analytical data generated from samples
collected after September 1, 2007, using a non-
RCP method where there is an existing RCP

Analytical data generated using a method for
samples collected after September 1, 2007,
with no corresponding RCP

Analytical data generated prior to September
1, 2007, that were generated using a method
without a corresponding RCP

2Equivalency demonstration form is available on the DEEP QA/QC Webpage

Connecticut Department of Energy and Environmental Protection

Evaluate precision, accuracy, and sensitivity!

RCP Equivalency Demonstration Form?2 required
to demonstrate EP evaluated precision, accuracy,
and sensitivity

Evaluate precision, accuracy, and sensitivity
using QC data equivalent to a similar RCP

Use existing QC data to evaluate precision,
accuracy, and sensitivity.

If precision and accuracy QC data are not
available, evaluate sensitivity

25



DQA/DUE BASICS SUMMARY

wThe Scientific Method
VData Quality Objectives (DQOs)

Data Quality Assessment (DQA)

WData Usability Evaluation (DUE)

Roles & Responsibilities

How it relates to environmental cleanup
Importance of understanding Data Quality

Examples of DQOs to consider

Reasonable Confidence
Laboratory Narrative
Chain of Custody

Review of Laboratory QA/QC & Narratives
Types of Analytical Data

Environmental Professionals’ Responsibilities
Laboratories’ responsibilities



QuUIZ BREAK

Introduction to QA/QC Concepts



PoLL Q1-RCP QA/QC CERTIFICATION FORM

Does the laboratory need to know that your project needs to
meet CT RCP guidance and that the QA/QC Certification Form
needs to be included with your report?

a. Yes

b. No

c. ltdepends

Connecticut Department o f Energy and Environmenta L Protection 5/1/2025 28



Q1-CHAIN-OF-CUSTODY

 What information needs to match on your chain-of-custody
and on your sample labels? (select all that apply)
¥ a. Sample ID
Ob. Analysis
¥ c. Collection Date
d. Regulatory criteria
¥e. Collection Time
¥ f. Preservative
1g. Project Name/Site Location

Connecticut Department of Energy and Environmental Protection 5/1/2025 29



Q2-CHAIN-OF-CUSTODY

* Do you need to be specific with the methods you are
requesting?

a. Yes

b. No

c. ltdepends

Connecticut Department of Energy and Environmental Protection 5/1/2025 30



QUESTIONS?

Please type your Questions into the Q&A Box

Connecticut Department o f Energy and Environmenta | Protection 5/1/2025 31



Overview of Environmental Analysis
» Understanding Analytical Data and
Basic Data Quality Indicators

Presented by: Rebecca Merz Jeffrey Smith Roni Tanguay Kevin Vanderveer
Phoenix Laboratories CET Labs DEEP | Remediation Division DEEP | Remediation Division




SECTION
OUTLINE

UNDERSTANDING
ENVIRONMENTAL
ANALYTICAL DATA AND
DATA QUALITY
INDICATORS

5/1/2025

Quality

Assurance

PARCCS

Connecticut Department of Energy and Environmental Protection

Acronym Soup

What Defines a
Quality Assurance
Program

Precision
Accuracy

Representativene
ss

Comparability
Completeness
Sensitivity

33



DQA / DUE
FLOW CHART 1

NO

YES

NO

| YES J

Connecticut Department of Energy and Environmental Protection 5/1/2025 34




QA ALPHABET SOUP

BS/BSD - Blank Spike / Blank Spike Duplicate (aka LCS)
CCV - Continuing Calibration Verification

CCB - Continuing Calibration Blank

DUP - Laboratory Duplicate

ICAL - Initial Calibration

ICV - Initial Calibration Verification

LCS/LCSD - Lab Control Sample / Lab Control Sample
Duplicate (aka Lab Control Spike)

LFB - Lab fortified blank (aka LCS)

LLOQ - Lower Limit of Quantitation (aka RL)
LRB - Lab reagent blank

MB - Method blank

MDL - Method Detection Limit

MS/MSD - Matrix spike / Matrix Spike Duplicate
RL - Reporting Limit (aka LLOQ)

RPD - Relative Percent Difference

QAPP - Quality Assurance Project Plan

SOP - Standard Operating Procedure

5/1/2025 35



WHAT DEFINES A 0A
QUALITY ASSURANCE
PROGRAM? Program

Quality Assurance Quality

 Involves planning, implementation, assessment, ASSU rance
reporting, and quality improvement to establish
the reliability of laboratory data

Quality Control _
- The specific tools that are used to achieve this Quallty Control

reliability. QC procedures measure the
performance of an analytical method in relation
to the QC criteria specified in the analytical
method. QC information documents the quality of
the analytical data.

Together, QA & QC processes create a “QA

Program” to produce data of a “known What do we mean by “known quality” and how do we
quality” evaluate it?

5/1/2025 Connecticut Department of Energy and Environmental Protection 36



QA Program

LAB

Quality CERTIFICATION
Assurance

Quality Control

QAPP  SOPs

DQA
LABORATORY

Lab Quality Control

INTERNAL COMMUNICATION \

LAg  STANDARDS |
DUPLICATE MS/MSD RCPS |
LAB |

Lesilieely  ELANE Field Quality Control \ ~ MASORAIIRY |

FIELD MS/MSD
DUPLICATE

EQUIPMENT
BLANK

TRIP
BLANK  FlELD

BLANK




QUALITY CONTROL BEGINS IN THE FIELD

Propagation of
Error

Errors made in the field compound through entire analytical process

Mix-ups in sample labels
Illegible labels
Damaged labels

Sample not properly transported on ice
Tempe ratu re No blue paCkS!

HOld i ng Ti me Samples sent to lab close to holding time or past holding time

Issues with low flow pump
' Cross-contamination avoidance
Sampllng Issues Field equipment calibrations
Mis-locating samples

Connecticut Department of Energy and Environmental Protection 5/1/2025




DATA QUALITY INDICATORS

= Precision

= Accuracy

= Representativeness

= Comparability

- Completeness

= Sensitivity

PARCCS parameters can be used to examine the

quality of measurements, as well as the quality of
sampling efforts

Key Point! Although frequently used to develop
QA plans, PARCCS parameters are NOT DQOs

Connecticut Department of Energy and Environmental Protection
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QUALITATIVE
VS
QUANTITATIVE
Precision,
Quantitatively Accuracy, and
Sensitivity
PARCCS are Representativene
quantitative and q Qualitatively ss, Comparability,
qualitative measures g‘;‘:‘npleteness
of principal quality
attributes




LAB & FIELD
MEASUREMENTS

Appendix B-1
DQA/DUE Guidance Document, Ver. 2024

Appendix B-1

Types of Information Used to Evaluate Precision, Accuracy, Representativeness, Comparability,
Completeness, and Sensitivity

QC Element Laboratory Measures Field Measures
Laboratory Control Samples Field Duplicates
Laboratory Control Sample Matrix Spike Duplicates (collect samples
Precision Duplicates for)
Matrix Spike Duplicates Matrix Duplicates (collect samples for)
Historical Data Trends Appropriate Sampling Procedure
Laboratory Control Samples Matrix Spikes/Matrix Spike Duplicates
(collect samples for)
Matrix SB’:;?"C’:‘?S"X Spike Inclusion of “Blind™ Samples
Internal Standards Appropriate Sampling Procedures
INCEIRRCY Surrogate Recovery Appropriate Sample Containers
Initial Calibration Appropriate Sample Preservation
Continuing Calibration Holding Times
Standard Reference Material Equipment Blank/Field Blank
P Appropriate Sampling Procedures
Laboratory Homogenization Appropriate Sample Contalners
Representativ Appropriatt‘-z Sub:sa‘mpling Appropn:ale Sar‘nple Preser.vation
Appropriate Dilutions Incorporation of Field Screening Data
“As Received” Sample Preservation .
Meeting Hold Times Appropriate Number of Samples
Gas Chromatography.IMass Comparison to Previous Data Points
» Spectrometry Tuning
Comparability Calibration Comparison to Similar Data Points

Analytical Method Followed

Completeness

Percent Sample Per Batch Analyzed
and Reported

Percent Planned Samples Collected

All Critical Samples Reported and

All Critical Samples Collected

(Lowest Calibration Standard)

Unqualified
Method Blanks Equipment Blank/Field Blanks
Instrument Blanks Appropriate Sample Volume or Weight
Sensitivity Reporting Limit

Appropriate Analytical Method

Adapted from Massachusetts Department of Environmental Protection, Bureau of Waste Site Cleanup, MCP
Representativeness Evaluations and Data Usability Assessments, Policy #/SC-07-350, September 19, 2007.




PRECISION

A concept used to describe the dispersion, or
closeness, of a set of measured values




PRECISION - EXPRESSION OF REPRODUCIBILITY & VARIABILITY

LAB GENERATED PRECISION

LCS/LCSD

= Two aliquots prepped & analyzed with samples
Batch Lab Duplicate

= Randomly selected by lab analyst

= Only applies to site-specific sample

Batch MS/MSD

= Randomly selected by lab analyst

= Only apply to the site-specific sample selected; doesn’t
provide precision/accuracy for every sample in the batch

Connecticut Department of Energy and Environmental Protection

FIELD GENERATED PRECISION

Field Duplicates

»= Submit “blind”

= Provides precision for the specific site

» Measure of field sampling and lab precision
Site-specific MS/MSD

= Provides precision for the specific site

5/1/2025



CALCULATING PRECISION — RELATIVE PERCENT DIFFERENCE

= Calculated using equation:

IR1 — R;|

X1
(R1+ R2)/2 v

%RPD - |

= R, =Response for sample 1
= R, = Response for sample 2
= %RPD = Relative Percent Difference

Connecticut Department of Energy and Environmental Protection 5/1/2025 44



ASSESSING PRECISION

%RPD Acceptance Criteria
(%RPD Upper Limit)
lab/gw/soil
A 15 17 13

20/30/50
B 14 20 35 20/30/50

= %RPD acceptance criteria represents an upper limit to allow variability between replicates
= Greater RPD, more variability, less precise

= How would you assess the results from both scenarios?
= Scenario A

= The RPD (precision) is within the acceptable range if the samples were lab duplicates or
field duplicates

= Scenario B

= The RPD (precision) is outside the acceptable range for lab duplicates or gw field
duplicates, but would be acceptable for soil field duplicates

Connecticut Department of Energy and Environmental Protection 5/1/2025 45



EVALUATING PRECISION INFORMATION

XX
111

Sources of Variability Evaluating Field & Lab RPDs

1. Measurement of system performance (lab - Conservative approach use > result
& field) - Are the results representative of conditions of
- Reproducibility issues, i.e., RPDs outside of criteria the site?
» Sampling techniques/methods
* Instrument variability

2. Sample heterogeneity, media variability
(field)
* Representativeness issues, i.e., sampling locations, etc.

» Matrix variability, i.e., sample heterogeneity, soil
variability throughout site, etc.

* Field sampling techniques
* Lab preparation

Connecticut Department of Energy and Environmental Protection 5/1/2025



EVALUATING PRECISION

%RPD Acceptance Criteria
(%RPD Upper Limit)
lab/gw/soil
A 15 17 13

20/30/50
B 14 20 35 20/30/50

How would you evaluate the quality of the data in either Scenario A or Scenario B based on
the RPDs?

Scenario A
= Lab Duplicate (20%)
= RPD is within acceptable range indicating acceptable instrument variability
= Field Duplicate (30/50%)
= RPD is within acceptable range for both gw and soil indicating acceptable sampling reproducibility and/or
sample homogeneity
ScenarioB
= Lab Duplicate (20%)
= RPD is outside acceptable range indicating a lack of instrument precision
= Field Duplicate (30/50%)
= RPD is outside of acceptable range indicating a lack of sampling reproducibility and/or sample heterogeneity

Connecticut Department of Energy and Environmental Protection 5/1/2025 47



Serial_No:11201417:28

Lab Control Sample Analysis
Batch Quality Control

Project Name: TRUCK MAINTENANCE FACILITY Lab Number: L1425103
Project Number: (CS-002 Report Date: 11/20/14
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

Volatile Organics by GC/MS - Westborough Lab Associated sample(s): 01-02,07 Batch: WG737012-1 WG737012-2

PRECISION rohomn .

88 70-130 1 20
Ethylbanzene a5 86 70-130 ¢ 20
Chicromethane 3 9 40-160 o 20
Sremomethane 108 108 40-160 2 20
Vinyl chioride 21 " 70-130 o 20
Chigroethane o9 100 40-180 1 20
1.1-Dichloroethane o1 k-1 T70-130 1] 20
trans-1,2-Dichloroethene 84 98 70-130 2 20
Trichloroethena 47 Q 8 70-130 70 Q 20
1.2-Dichlorobanzene o7 o7 70-130 0 20
1.3-Dichlorobenzene 28 98 T70-130 0 20
1.4-Dichlorabenzene 88 -] 70-130 1] 20
Methyl tern butyl ether -] 101 70-130 2 20
pim-Xylena 85 as 70-130 0 20
oXylene 98¢ 7 70-130 1 20
cis-1.2-Oichloroethens 9€ e 70-130 3 20
Styrene as 88 40-160 1 20
Dichiarodifiuoromethane 189 Q 164 Q 40-180 3 20
Acetone 81 59 40-160 3 20
Carbon disulfide as 20 40-160 1 20
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LABORATORY DUPLICATE PREP & ANALYSIS

G ?; Sample m ! |
Sample Lab Dup Qi
Extract Extract

Report
Sample Lab ¥

Duplicate
Assess & Evaluate
Precision (RPD)

Sample Lab DUIO




MS/MSD PREP & ANALYSIS

4 ﬂ%"(_ﬂﬂ.ﬂ.

MSD
Extract
Sample MSD Sample MS MSD

Extract
s 4\
Calculate

Recoveries ' '
Assess & Evaluate & RPDs Report
Accuracy '
(Recovery) -

&
Precision (RPD) Sample MS MSD QE
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LCS/LCSD PREP & ANALYSIS
AQUEOUS SAMPLES

FF mm P

Sample Analysis

> = 8 Sl
LCS LCSD '
Extract Extract GE

Assess & Evaluate Calculate %R Report

Accuracy (%R) & %RPD
&
Precision (%RPD) (o . .
LCS LCSD
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ACCURACY

A concept used to describe the agreement
between an observed value and an accepted
reference or true value




CALCULATING ACCURACY - PERCENT RECOVERY

- Matrix Spike Recovery calculated using equation:
R<—R
-%R:(s “)xlOO

"R, = Spiked sample result
R, = Un-spiked sample result
=S = Spike concentration

- LCS/ICV/CCV Recovery calculated using equation:
V.
‘%R = (V—m) x 100

T
V., = Measured value

*V; = True value

Connecticut Department of Energy and Environmental Protection 5/1/2025 53



ACCURACY - LABORATORY QC PARAMETERS & BIAS
Parameter  |Function  |Bassource

ICV/CCV Demonstrate accuracy of instrument calibration for duration of analysis Instrument drift
* Lab-prepped standards with known target analytes

LCS/LCSD Demonstrates performance of the overall analytical approach in a matrix free of Instrument measurements
interferences
* Lab-prepped sample with known concentration of analyte(s) of concern
* Matrix matched (aqueous or solid)
* Prepped with different source standard than calibration

Batch MS/MSD Randomly chosen sample spiked with known concentration of analyte(s) of concern Matrix interference
* Measures performance of the analytical method in relation to specific matrix

Surrogates Chemically similar analytes spiked into every sample analyzed on instrument Matrix interference for
* Organics analysis only other similar analytes
* Used to evaluate extraction & method performance for each sample
* Added to field samples & lab QC samples prior to extraction

Internal Chemically similar analytes spiked into every sample analyzed on instrument Matrix interference for
Standards * Organics and ICPMS analyses other similar analytes
* Monitors instrument drift over the course of the analytical run
* Added to field samples & lab QC samples after extraction but prior to analysis

RL/LLOQ Lab prepared standard with lowest concentration of analyte(s) that can be reliably Instrument performance at
measured. low-end of calibration



ACCURACY - FIELD QC PARAMETERS & BIAS

Parameter

Site-specific
MS/MSD

Field/
Trip/
Equipment
Blanks

Function

Assigned sample spiked with known concentration of target analyte(s)

Measures performance of the analytical method in relation to specific matrix
for specific sample

To account for potential contamination during field/sampling/transport
procedures

Can affect the accuracy of the concentration reported for a sample

Bias Source

Matrix interference

Sampling/handling
contamination



ASSESSING ACCURACY-LAB QC SAMPLES*

Expected Spike Measured Spike %Recovery Example
Concentration Concentration Acceptance
Criteria
(% range)
A 50 28 55 70-130 Low Bias
B 50 74 148 70-130 High Bias

"How would you assess the results from both scenarios?
=Scenario A
*The low recovery indicates a potential low bias for identified target analytes

=Scenario B
=*The high recovery indicates a potential high bias for identified target analytes

*This example is applicable for Lab QC samples including: LCS, Initial Calibration Verification (ICV), Continuing Calibration Verification (CCV),
Internal Standards (ISTD), Surrogates (Surr). Note: ICV, CCV, and ISTD are not typically included in lab reports



ASSESSING ACCURACY-MATRIX SPIKE

Unspiked Sample | Spiked Sample | Expected Spike %Spike Example
Concentration Concentration Concentration Recovery Acceptance
Criteria
(% range)
A 50 120 50 140 70-130 High Bias
B 50 74 50 48 70-130 Low Bias

*How would you assess the results from both scenarios?
=Scenario A
=The high recovery indicates a potential high bias for identified target
analytes, in the sample matrix.
=Scenario B
=The low recovery indicates a potential low bias for identified target analytes in
the sample matrix.

=Either Scenario could be an indication of matrix interference depending on other QC
indicators like the LCS
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LINEAR RELATIONSHIP & ACCURACY

4-Chloro-3-methylphenol

Calibration curves only have a
linear relationship (R2 299.95%) to 1400000

a limited concentration
1200000

Once past the calibration range,
relationship becomes asymptotic 1000000

« Statistical confidence decreases
800000

600000

Response Ratio

400000

200000

20

40

60

R2=0.9979

80 100 120 140 160
Concentration Ratio

180



LINEAR RELATIONSHIP & ACCURACY

Calibration curves only have a 4-Chloro-3-methylphenol
linear relationship (R2299.95%) to 25000000
a limited concentration

Once past the calibration range, 20000000
relationship becomes asymptotic

« Statistical confidence decreases 15000000

Sample concentrations greater
than the established calibration
range trigger the need for a
dilution
* Measurement not statistically 5000000
supported

« Sample concentrations outside of the I I
valid calibration should NOT be 1 2 5 10 20 50 80 120 160 200 250 300 400 500
reported, i.e., no “E” flags Concentration Ratio

10000000

Response Ratio
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SAMPLE DILUTIONS

Dilutions may be needed for various
reasons

= Significantly contaminated samples
exceed the instrument calibration range

= Matrix interferences causing poor
surrogate/internal standard recovery may
be diluted out allowing for better
recoveries

= Sample extract may be too viscous for
instrument’s sample introduction system
(i.e., aspirators, injection syringes, etc.) and
dilution will lower viscosity for better
introduction into instrument

Reporting dilutions

= Dilutions & reason for dilution must be
recorded in lab report/narrative

= RCP UPDATE! Report lowest dilution
within valid calibration range, don’t report
both undiluted & dilute

Connecticut Department of Energy and Environméntal Protection




SAMPLE DILUTIONS-EXAMPLE

« Industrial site treats effluent for hexavalent chromium (Cré*) to
comply with NPDES permit

« Method 7196 is colorimetric, i.e., presence of Cré* causes color
change in the solution prepared by the lab analyst

« Analyst adds known concentration of Cré* to MS sample, but
there is no color change!

« Effluent treatment is causing a matrix interference
* Analyst can’t report accurate MS recovery
* MS sample is diluted in attempt to dilute interferant

l‘ Good news, effluent treatment is working

l’ Bad news, matrix recovery may not meet acceptance criteria

5/1/2025 Connecticut Department of Energy and Environmental Protection



Concept Exercise!



EXERCISE:
ACCURACY AND PRECISION

The dartboard analogy

0000

Low accuracy
Low precision

ngh accuracy
ngh precision

Low accuracy
High precision

ngh accuracy
Lm'l.r precision
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BUT FIRST, THE RULES

@In this exercise, the target represents the
range of the “recovery acceptance criteria”

@We'll be practicing assessing “low” and
‘“high” accuracy and precision

@The closer an arrow is to the center, the closer to
100% recovery = higher accuracy

@The farther away from the center (or outside of
target) > lower accuracy

®@The tighter the cluster of arrows =>more precise
®@The broader the cluster or arrows - less precise

eWe’ll navigate through S examples

Connecticut Department of Energy and Environmental Protection

Recovery
Range
70-130%

l_‘_\
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EXAMPLE1

What type of
accuracy is
presented here?

Low Accuracy

What type of
precisionis
presented here?

Low Precision

\_'_I

Recovery Range
70-130%

Lab Application:

LCS (R,) recovers @ 65% -
outside of recovery acceptance
range

LCSD (R,) recovers @ 120% -
inside of recovery acceptance
range

|IR1 — R;|

(R, + R,)/2 X 100 = %RPD
1 2

%RPD =60

RPD acceptance criteria is 30%
- precision outside of range



EXAMPLE 2

What type of
accuracy is
presented here?

Low Accuracy

What type of
precisionis
presented here?

High Precision

Recovery Range
70-130%

Lab Application:

LCS (R,) recovers @ 65% -
outside of recovery acceptance
range

LCSD (R,) recovers @ 55% >
outside of recovery acceptance
range

|IR1 — R;|
(R1 +R3)/2

] X 100 = %RPD

%RPD =17

RPD acceptance criteria is 30%
- precision withinrange



EXAMPLE 3

What type of
accuracy is
presented here?

High
Accuracy

What type of
precisionis
presented here?

Low Precision

\_'_I

Recovery Range
70-130%

Lab Application:

LCS (R,) recovers @ 75% >
inside of recovery acceptance
range

LCSD (R,) recovers @ 120% >
inside of recovery acceptance
range

IRy — Ry
(R1 +Ry)/2

] X 100 = %RPD

%RPD =46

RPD acceptance criteria is 30%
- precision outside of range



EXAMPLE 4

What type of
accuracy is
presented here?

High

Accuracy

What type of
precisionis
presented here?

High Precision

\_'_I

Recovery Range
70-130%

Lab Application:

LCS (R,) recovers @ 100% >
inside of recovery acceptance
range

LCSD (R,) recovers @ 110% >
inside of recovery acceptance
range

IRy — Ry
(R1 +Ry)/2

] X 100 = %RPD

%RPD =9.5

RPD acceptance criteria is 30%
- precision within range



EXAMPLE S5

What type of
accuracy is
presented here?

High

Accuracy

What type of
precisionis
presented here?

High Precision

\_'_I

Recovery Range
70-130%

Lab Application:

LCS (R,) recovers @ 70% >
inside of recovery acceptance
range

LCSD (R,) recovers @ 75% >
inside of recovery acceptance
range

IRy — Ry
(R1 +Ry)/2

] X 100 = %RPD

%RPD =7

RPD acceptance criteria is 30%
- precision within range



EXERCISE DISCUSSION

7
&

How does lab precision/accuracy
apply to samples?

Lab QC are used to demonstrate
precision & accuracy

Provides confidence in the reported
sample concentrations

Sample results should not be
“corrected”/“normalized” to the
recovery results of any of lab QC

LCS recovers at 80% or 120%, sample

results should NOT be adjusted up by

20% or down by 20% because the LCS
read lower or higher than 100%

Bias of any lab QC should be used
to assess confidence in the
sample analysis

Confidence in measurements must
support intended use of the data

e.g., Verification, SEH Certification, etc.



Back to our regularly
scheduled program...
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REPRESENTATIVENESS

A concept used to describe the degree to which
data represent a characteristic of a statistical
population or an environmental condition

5/1/2025

72



REPRESENTATIVENESS...

Perhaps the most
relevant DQI for
environmental studies

An over arching
indicator, that pulls
things together

Encompasses other DQIls Related to data
such as precision, collection
accuracy, bias, and
completeness

Examples:

+ Soil borings focused in
arelease areaor
targeting a defined area
of concern.

+ Sediment samplesin a
grid because the area of
impact is unknown.

+ Groundwater samples
characterizing a plume.



COMPARABILITY

A concept used to describe the similarity
of attributes of data sets




Datasets are
comparable when
they share common
sample prep methods,
analytical methods
and RLs, and
laboratory conditions
are similar

Important when
evaluating an old
dataset against a new

dataset to draw
inferences about a
CCERE)

Primarily qualitative in
nature, but there are

quantitative indicators
+ e.g., RLs, RPDs

Comparability
examples...

*Metals in soils
compared to
background at site
*ETPH and TPH 418.1
are not comparable



COMPLETENESS

A measure of the amount of usable data
obtained, expressed as a percentage of the
number of usable measurements that should
have been collected

Image source: EPA Soil and Sediment Results Quick Reference Guide

¥ ™ T . %
# ‘ : £ Lt M
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COMPLETENESS CONT'D

of =
of ==

Should be constantly assessed on
qualitative basis in the field

May also be assessed later in the
process based on any changes in
sample quantity through
investigation

Connecticut Department of Energy and Environmental Protection

Any degree of incompleteness
can be problematic
= |f missing data biases the results

« Can bias be explained? How does
missing data affect
representativeness of the data?
Do the data meet project DQOs?

= |f missing data are random

* Do results obtained meet project
DQOs and are they adequate for
decision-making?
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COMPLETENESS EXAMPLES

Example 1

PCB
Characterization

Example 2

Less Samples Than
Planned

+ Goal is to collect a sample every 10 ft

+ How many data points were usable?

+ What if you couldn’t collect a sample at every point?

+ Is it possible you may not meet completeness goals for Federal

regulations?

+ Scope of work states 5 samples were needed to assess a release area
+ Only 4 samples could be collected because of an obstruction at the release

area

+ One of the 4 sample containers broke during transit, so only 3 samples

were analyzed

« Completeness may be less than anticipated, need to examine if

completeness meets DQOs
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SENSITIVITY

An instrument’s, or method’s, minimum
concentration that can be reliably measured or

reported
-EPA Ch. 1, Rev 2, July 2014
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SENSITIVITY PARAMETERS
oo T oemin e

Instrument Represents the lowest concentration or amount of an analyte that Measurement of instrument
Detection Limit  can be reliably distinguished from the background noise or blank sensitivity, not accuracy
signal of an instrument.
MDL
Method Minimum concentration of a substance that can be measured and Typically, much lower than the
Detection Limit  reported with a 99% confidence that the analyte concentration is RL/PQL/LLOQ
greater than zero.
PQL Practical A statistical approximation of where data accuracy should be 3-5 times greater than MDL
Quantitation reasonable
Limit
RL Reporting Limit ~ Minimum concentration of a substance that can quantified with Typically, several times greater
acceptable accuracy and precision under routine laboratory than MDL
conditions.
LLOQ Lower Limit of Is dependent upon sample-
Quantitation Must be > lowest standard on the calibration curve. specific factors such as dilution

& sample size



Instrument Response

SENSITIVITY PARAMETERS

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

0

Valuesinthisrange  Values in this range
are reportable

reported as a non-
detect;
“J” flag range

6 8 10 12 14
Concentration
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IDL/MDL

PQL

RL/LLOQ

16 18 20
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INSTRUMENTATION & CALIBRATION

Every instrument needs to be regularly calibrated

- Ranging from field equipment (YSIs, PIDs, etc.) to lab
equipment (thermometers, IR guns, etc.) to complex analytical
instrument (ICPMS, GC/MS, etc.)

B Image published by YS/

Calibrating informs the analyst that the
instrument is functioning properly prior to
analysis

Some instruments “hold” their calibration from
days to weeks (GC/MS, ICP-MS, LC-MS-MS), while
others need daily calibration (YSI, PIDs, etc.)

NexION 5000 Mulki-Quadrupole ICF-MS
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INITIAL CALIBRATION

* Use standards with known
concentration of target analytes to
measure the instrument response

« Concentration on x-axis vs
iInstrument response on y-axis

« R2=correlation coefficient

. Avel:age Response Factor . . 00205_ R2 > 0.9995
« Analysis should not proceed if R2is F
not 299.95% S 0.15F
* Indicates a statistical confidence s .
between analyst’s ability to prepare 0.10F
samples for analysis and the -
instrument’s response 0.05F
* Reported concentration based on ob—__. . 1 R S T
instrument response 0 0.0020 0.0040 0.0060 0.0080
C_ . (M)

std
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CALIBRATION
CHECKS

* |[f some instruments can
“hold” a calibration for
longer periods of time, how
does the lab know the
calibration is still “good”?

* By using QC samples to
check the calibration!

5/1/2025




QC SAMPLES
CALIBRATION VERIFICATIONS

e Calibration curve must be verified at method-defined
intervals

« Initial Calibration Verification (ICV)

» prepared using a different standard source from
calibration standards

« Continuing Calibration Standard (CCV)

» prepared using same standard source as calibration
standards

* ICV & CCV are expected to perform within defined
acceptance criteria

» CCVs that fail to meet acceptance criteria indicates a
potential bias in the reported data

« Lab must narrate any non-conformances, if any

* Refer to Table 1A in RCPs for further information and
corrective actions (if applicable)
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QC SAMPLES

REPORTING LIMITS (RL) / LOWER
LIMITS OF QUANTITATION (LLOQ)

Definition
« Concentration of the lowest non-
zero calibration standard
* Reportable with >99.95%
confidence

Not specified in methods or RCPs as
they vary lab-to-lab and even day-to-

day
*+ Sometimes instruments can have
“bad days” too

RCPs provide “typical” RLs/LLOQs
based on feedback from lab community

Required report deliverable
Required for each analytical run

5/1/2025

0.20F
0.15F
std
0.10f
0.05F
0 ! " L N 1 L " N [ L . L [ L L L
0 0.0020 0.0040 0.0060 0.0080
C. ., (M)

std
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INSTRUMENT
DETECTION LiMIT (IDL)

& Instrument Detection Limit (IDL)

INSTRUMENT “NOISE” known lowlevel

concentration experiment

Often confused with the RL
« RL & IDL are NOT interchangeable

IDL concentration 99% confident that signal = noise

l b H\\lq\'\ﬁ i ““ M-w’f

Analyst prepares a standard at the lowest
concentration possible for the instrument to
“see” with 99%

IDL is calculated on a total of several
measurements made throughout the year

» Use a student t-test to calculate final IDL
value

Baseline Noise

Not a report deliverable under RCPs

Image published by Agilent Technology: Mass spectrometry sensitivity, instrument detection limit | Agilent
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RL vs MDL

Reporting Limit (RL) Method Detection Limit (MDL)

Statistical value calculated based on

Known concentration measured with multiple measurements of standards
>99.95% confidence throughout the year

Analyzed with each batch of field samples Standards are prepared with lowest
Has defined acceptance criteria concentration of analytes possible

Required report deliverable

5/1/2025

Assessed on quarterly basis per EPA Lab
Cert (NELAC) requirements

Only reported in audit reports and/or high-
level lab reports upon request of data user

Connecticut Department of Energy and Environmental Protection
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QC SAMPLES
BLANKS

5/1/2025

. @ minle
YA i

Method Blanks Trip/Equipment Blanks

Analyte-free matrix carried through all Analyte-free matrix transported to and

preparative and analytical procedures in from site and carried through all lab

the lab environment procedures

+ All analyte concentrations in the Method - All analyte concentrations in these
Blank must be < RL/LLOQ blanks must be < RL/LLOQ

+ Detection of analytes may be indicative  Detections of analytes may be indicative
of a false positive or lab contamination of false positive or sample/collection

contamination that could be associated
in all samples collected at the same time

Connecticut Department of Energy and Environmental Protection
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w Quality Assurance
Data Quality Indicators

v/

PARCCS SUMMARY

PARCCS

Acronym Soup
What Defines a Quality Assurance Program

Concept of PARCCS
Purpose of DQIls

Precision

Accuracy
Representativeness
Comparability
Completeness
Sensitivity



QuUIZ BREAK

Environmental Analysis & PARCCS



PoLL Q2-DATA QUALITY VARIABILITY

 When can Accuracy/Precision variability be first introduced?
a. At the desk during the planning phase

b. In the laboratory, as soon as the sample is received
c. In the field

( |

{
% &
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Q3-DATA QUALITY INDICATORS

« What’s the difference between Data Quality Indicators (DQls)
and Data Quality Objectives (DQOs)?
a. Nothing, they are the same type of data quality information.
b. Data Quality Indicators are based on qualitative and quantitative

measurements while Data Quality Objectives are data quality
goals specific to the investigation. 5

c. Data Quality Objectives are specific to l[aboratory requirements,
while Data Quality Indicators aye speC|f|c acceptance criteria set
by the lab. :

A J

v
[
{
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Q4-PRECISION & ACCURACY

* True or False: It is possible to be both precise and inaccurate

* True. It is possible to be both precise and inaccurate. You can have
an MS/MSD recover low outside of the acceptable range
(inaccurate) and have good precision (low RPD).

"

( |

{
% &
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Q5-MDL vs RL

 How is the Method Detection Limit different than the Report
Limit?
a. It's not, they’re the same thing

b. Itis statistically derived at the lowest concentration the
instrument can possibly detect.

c. lItisthe lowest reportable concentration used te,calibrate the
instrument.
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Q6-BLANK CONTAMINATION

* LEP Joe submitted a surface water sample for 6020 Metals Analysis
« COC = Arsenic

* Criteria=SWPC

* Reported sample concentration =12 pg/L (SWPC =4 pg/L)

« Case Narrative notes the method blank (MB) contains a target analyte at a reported
concentration above the RL.

* Reported MB concentration =1.1 pg/L

%R or
Lab ID Client ID Method Compound Dmll Blank RPD Bias Result| Units SWPC
Contaminant

ABCDE-01| SW.02 | SW846 6020 Arsenic BLK 11 . high 12 | ugl 4.0
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Q6-CONTINUED

» Based on the information in RCP 6020 Table 1A, is the reported sample
concentration a result of blank contamination?

a. Yes. Any concentration detected in the blank is indicative of lab contamination.

b. No. The sample concentration is >10x the concentration in MB, so the MB
concentration is negligible.

Method Blank Laboratory Method | (1) One per digestion of < 20 field samples or Yes (1) Reanalyze MB; if If (3) applies, include
("MB") Sensitivity every batch. acceptable, no further explanation in laboratory
(contamination (2) Must be digested with the samples using action required. report narrative.
evaluation) the same preparation method as the samples. (2) If reanalysis is still
(3) Target analytes must be < RULLOQ. outside of criteria, re-digest
(4) Matrix specific and matrix matched. and reanalyze MB and all

associated field samples in

(3) If concentration of
contamination in MB is >
RULLOQ but all
associated sample results
are either non-detected or
>10x concentration in MB,

no comective action
required.

RCP 6020 Table 1A (Ver. May 2024)
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Q7-SAMPLE LABELING

* Looking at this VOC sample, what are
potential issues the lab might have during
analysis?

%a. The septum cap is covered in dirt which can
clog up the instrument auto-sampler
syringe.

O b. The sample labels are covering the vial

septum. The lab analyst will have to remove
each label before analysis.

O c. Tare weight/barcode on vial needs to be
visible
& d. Dirt could clog cap threads which can

affect seal and allow for sample to leak out
and/or analytes could volatilize out of vial
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QUESTIONS?

Please type your Questions into the Q&A Box

e 5

o
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Data Quality Assessment
&
Data Usability Evaluation

Presented by: Roni Tanguay TinaClemmey Kevin Vanderveer
DEEP | Remediation Division ENSAFE DEEP | Remediation Division




SECTION Y Data Quality Assessment (DQA) Process
OUTLINE

UNDERSTANDING THE
DQA & DUE
I PROCESSES

Reasonable confidence documentation

Laboratory report & narrative review
Chain-of-Custody
DQA documentation

@ Data Usability Evaluation (DUE) Process

Evaluating relevancy DQA findings
Incorporating uncertainty into decision making
Additional DUE considerations

Can you justify the use of your data?
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DATA QUALITY
ASSESSMENT
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Iterative Actions 1
Collect Additional Lab or Field Data; )

o CSM
Modify/Expand Investigation;
Remediate J
1 r
Project Planning Field Assessment
DQOs, Site Inspection, Sampling B o Analytical Data, Field Observations,
Plan, Field QA/QC, and Method Hydrogeological and Physical Data
Selection

DQA / DUE
FLOW CHART

DUE
NO Are the Analytical Data Adequate for the

Intended Purpose Based on a Review of QC
non-conformances and Information?
YES
NO Representativeness Evaluation

N~ Does the Information/Data Represent the
Site and Support the CSM?

END
Data is Representative and of Adequate Quality to Support
Environmental Professional’s Opinion l YES
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THE DQA PROCESS

1. Documentation of Reasonable Confidence
+ Laboratory Certification Form

2. Reviewing the Lab Reports

+ Lab report batch/sample-specific QC summary data section
+ Laboratory narrative, narrating non-conformances

3. Reviewing data compared with the Chain-of-Custody

+ Check that all samples were analyzed for requested methods
* “You got what you asked for”

4. Document non-conformances in preparation for Data
Usability Evaluation
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|Bureau of Water Protection and Land Reuse
Remediation Division

REASONABLE CONFIDENCE PROTOCOL
LABORATORY ANALYSIS QA/QC CERTIFICATION FORM

Laboratory Name
Click or tap here to enter text
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5/1/2025 Name of Laboratory Click or tap here to enter text

This certification form is to be used for RCP methods onlv.




2. REVIEWING THE
LABORATORY REPORT

Lab report batch/sample-specific
QC summary data section

* Recall PARCCS DQIls

* Precision: lab and field duplicates, MS/MSD
pairs

» Accuracy: MS, surrogates, internal
standards, LCS

* Sensitivity: blanks, methods, matrix issues,
DQOs

Connecticut Department of Energy and Environmental Protection

QC Results - Spike /Standard

PB24081503

87.92

60-120

LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081902
LFB PB24081903

Page 33 of 43

2-Methylnapthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Carbazole

Chrysene
Dibenzo(a.h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Acenaphthylene

The results recorded in this report relate only to o
samples as received on the date and time noted.

NA = not analyzed

40 - 140
40- 140
40- 140
40 - 140
40- 140
40 - 140
40- 140
40 - 140
40- 140
40- 140
40 - 140
40- 140
40 - 140
40- 140
40- 140
40 - 140
40- 140
40 - 140
40- 140




2. REVIEWING THE
LABORATORY REPORT
CONT'D S

ase Narrative
L A BO R ATO RY N ARR ATIVE Batch/Sample ID  Parameter Method Result Limits

QC Type
QC2408319 Phenanthrene SW-846 8270E 0.2814 0.2
. . Blank Blank result is outside limits, positive sample results associated with this batch are qualified, as possible
Lab narrative includes all notes sty pratijesnpe : s
of issues of significance to data S i R, ... S . 80-120
* esult Is el , Sample results associa IS are bias high.
user related to QC2408324 Fluoranthene SW-846 8270F 120.8 80-120
R calt Result is above limits, sample results associated with this batch are bias high.
Method performance problems QC2408324 Fluorene SW-846 8270E 1214 80- 120
« QA/QC outliers calt Result is above limits, sample results associated with this batch are bias high.
. Hold ti d QC2408390 1,4-Dioxane SW-846 8260D 126.9 80-120
old time exceedances Calt Result is above limits, sample results associated with this batch are bias high.
. v QC2408390 Tetrachloroethylene SW-846 8260D 120.4 80-120
Matrix _mter_fe.rences calt Result is above limits, sample results associated with this batch are bias high.
* Reporting limits QC2408390 trans-1,4-Dichloro-2-butene SW-846 8260D 7785 80- 120
. P h . l |. h . Cal1 Result is below limits, sample results associated with this batch are bias low.
ysical sample characteristics QC2408390 LCSD  Tetrachloroethylene SW-846 8260D 69.67 70-130
LCSD Result is below limits, samples results associated with this batch are bias low.
*List Of_ non'(_:onformance examples provided is All Samples were received on Ice and in accordance with their Chain of Custody. Temperatures were within
not all inclusive, there can be many others acceptable limits. Question 6 on the RCP Certification form is answered "No", because the chain of custody

included in any lab report requested a reduced list of metals and semi-volatiles compared to the RCP list .
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3. REVIEWING THE
CHAIN-OF-CUSTODY

Check that the lab
completed all requested
analyses marked on the
chain-of-custody submitted
with samples

Check regulatory criteria
matches between form & lab
report

Check that sample/batch-
specific QC were analyzed, if
requested

Essentially, make sure “You
got what you paid for”

CHAIN OF CUSTODY

anAL R
AT
Westhorough, WA Manafieid, MA

TEL: S03-808-Gm
FAX S06-268 515

TEL 508-822-9300 ‘
¥ AX: (08-822 3088

Project Locatien: Connecticut

PAGE 1 (

W 1

| Project Name: Truck Maintenance Faciity

\. Project 8: CS-002

Dste Rec'd in Lab: ) |y, A ¥ [

Report Information Data Deliverables Bill

ALPHA Job #: L\jyematul

ng Information

[ Fax B evaL B same as Cien info

O avex [ as0| Delversties

StawnFod Program ! Cramny

CT RCP | C7-GW Protecsan Criteria, GA PMC & Res DE Criteris
MCP PRESUMPTIVE CERTAINTY.CT REASONABLE CONFIDENCE PROTOCOLS

Clent: investigations R’ Us .
0 Yes | B N Are MCP Analyscat Methods Reguied?
Agddrass: 222 Wanul Stresl ‘ Project Manager: Robert Reberts Yo No Are CT Regsonable Confidence Protocols) Regured?
Hartford. CT_06101 ALPHA Quote
Phone: 888-555-1212 ’s::::‘mmnu
Fax R Standard [ Rush (onLY IF FRE APPROVED O Gome
Emai robarts@ol.com g ?:.::“
[ rene sarpien svvm b Pravisly s=afyrms by Apha Due Date Time: Priservetian
Other Project Specific Requrements/Comments/Detection Limits: : ,up:.::*
RCP TAL Metals, g § % § é‘"
u| = MR
82| &8¢
ALPHA Lab ID Sample ID | Colection Sample | Sampler: d| B| 8| 3| 38| R
(Lab U“m“ i [ Tme Matrix —— | ] | - - - w | Corwvmets
LY=L - oy Groundwalar Sample 1 | 20007 | 700 GW AS ) RR[OOO0OaOoorgarg ‘
—a3) G-numn.ula[ %m_ne 2 1 2017 500 GW AS Y E E 1 D D D D D U D D | D s
Sail Sampie 1 21017 | o0 Soil | AS OO0\ EOO000O]O|retm | "
N -o% | ) | MS/MSD
==Y ] Sal Sampie 2 2nonT 2 Soll AS O 00NN OO0hm [m=)
‘—-;J Soil Sample 3 (Fisld Duo 211017 420 Soll AS O1a I:! E & XOa LITEEL | O
- ot Fied Bank monr | sem e T O W O000Uooo
— o3 Trio Blank 2t 10w | water |- | OaOgaaioiogaoiomgig
; O OO oooooooom
= 0 [0[00[0[0[0[00[0mm |
- - sEisjisji=j ujiujjujujjujiufujin] |
PLEASE ANSWER QUESTIONS ABOVE! Conlziner Typa | Y . » G & G N E .
Prasarvative | P ¢ t A A A - ::';’w";'l';?"s’.l’ﬂ:'n.‘
IS YOUR PROJECT [ DaseTeme Recaived By DuateTine | ol oo oo wa e
MA MCP or CT RCP? A Semgon Deewas| S Bl el el s Miarc
v o Alpha's Pugmarnt Tarre
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4. DOCUMENT
NON-CONFORMANCES

Summarize DQA findings
=  Were the RCPs achieved per the RCP Certification Form?

* If non-RCP analytical methods used, was equivalency
documented & demonstrated for DEEP review?

= Were there any non-conformances?

* Document or summarize non-conformances narrated by
laboratory using documentation tools such as:

U Tables summarizing non-conformances
QO Paper/electronic copies of non-conformances

O Worksheets available in DEEP DQA/DUE Guidance
Document

= Were all analyses and associated QC completed per the
submitted chain-of-custody?

Refer to DEEP DQA/DUE Guidance Document for more
resources & appendices

Connecticut Department of Energy and Environmental Protection

STATE OF CONNECTICUT
DEPARTMENT OF ENERGY & ENVIRONMENTAL PROTECTION

LABORATORY QUALITY ASSURANCE
&
QUALITY CONTROL

DATA QUALITY ASSESSMENT &
DATA USABILITY EVALUATION
GUIDANCE DOCUMENT

79 Elm Street, Hartford, CT 06106

Comments Date

First version for publication May 2009

First revision December 2010

Next Revision April 2024




4. DOCUMENTATION
EXAMPLE

A B ] ¢ | b | E [ Fl & [ H] 1 ] S [ L] M |

ol o] ol o
] B i

R

BBNEERS

4

0C Non- Recovery  Valid

Method  Parameters Sample ID Lab SampleID Result ~RL  Units  S1/Gl-Matrix  Conformances RPD(%)  Range DQAssessment \/Methods W|th reported

8270C  3,3-DICHLOROBENZIDINE 1 XxXXI WD 7800 wugkg 1 SOL  LCSDRPD " 3% | <=0  nondirectionalbias
8210C  ANILINE 1 XXX1  ND 800 ugkg | SO LCSLow T35 40140  potential low bias _ - f ( )
8260B  DICHLORODEFLUOROMETHANE 1 XXXL ND 0100  ugke SO LCSHigh " 13 70130 potential high bias _ non-contormancels
82608 DICHLORODFLUOROMETHANE 1 ol ugks SOL  LCSDHigh 7132 70130 potential high bias .
S0SBAD  TRH ! XXX1 ugkz 1000 SOL DUPRPD " 76 <=0  nondirectionalbias v Ta rget analyte(s)
8270C  3,3-DICHLOROBENZIDINE 2 bo 079) ugkg 1 SOL  LCSDRPD 3  <=30  non-directionalbias . .
oC Ao 2 o weke | SOL LCSLew 7 3 40U pomallowbas associated with non-
§260B  DICHLORODIFLUOROMETHANE 2 XXX2  ND 0700  ugke SOIL  LCSHigh " 13 70130 potential high bias _
8260B  DICHLORODFFLUOROMETHANE 2 XXX2 ND 0700  ugkg | SOIL  LCSD High " 132 70130 potential high bias _ f ( )
8015BM) TPH 2 3OO0 1180000 383000 ugke | 1000 SOL  DUPRFD " 76 <=0  non-directional bias [ conrormancels
8260B  CHLOROMETHANE 3 005 ND 1 ugkg SO LCSLow " 68 70130 potentiallow bias [
3608 CHLOROMETHANE 3 XCG  ND %1 ugkg | SOL ICSDLow | 6  T0I30  potentallowbias v'Reported result
§160B CHLOROMETHANE 1 X1 ND %2 ugkg SOL  LCSLlow 768 70430 potential low bias .
8260B  CHLOROMETHANE Y] XXX17  ND 52  ugks SOIL  LCSDLow " 88 70130 potentiallow bias _ v d
8260B  CHLOROMETHANE 10 XKKIe  ND T3 ugke SOL  LCSLow " 68 70130 potentiallow bias _ R e p or t e R L
5 8260B  CHLOROMETHANE 19 XXKI9  ND “5  ugkg = SOL  LCSDLow 7 68 70130 potential low biss _ v
6010B  LEAD, TOTAL 2 XXX25 140 22 mghks 300 SOL  LCSHigh 146 80-120  potential high bias _ Q C N _ f
6010B  LEAD, TOTAL 2 02 150 2  mgks 300 SOL  LCSDRFD " 40 <=0  nondirectionalbias on-conftformance
8260B  BROMOMETHANE 32 : ' ugkg 05 SOL  LCSDHigh " 145 70130 potential high bias _
32608 CHLOROETHANE 2 wgkg | SOL  LCSDEigh | 12 T0A30  potentilhighbiss v %R or %RPD
6010B  LEAD,TOTAL 3 mghkg 300 SOL  LCSHigh 7 M6 80120 potential high bias .
6010B  LEAD TOTAL 35 mgkg 300 SOL  LCSDRPD " 4 <=30  nondirectional bias v . .
| | | Acceptance Criteria
—! ; B v Assessed bias
eikmkla| = | _Proj Info , PivotTable . X30¢ Narrative . XXY Narrative . ¥XZ Marrstive XYY Narrative - XYZ Narrative [
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DATA USABILITY
EVALUATION

5/1/2025 Connecticut Department of Energy and Environmental Protection 1M




Iterative Actions |
Collect Additional Lab or Field Data; '

Modify/Expand Investigation; il
Remediate )
Project Planning Field Assessment
DQOs, Site Inspection, Sampling Y Analytical Data, Field Observations,
Plan, Field QA/QC, and Method Hydrogeological and Physical Data
Selection

DQA / DUE baa

Identify non-conformances

FLOW CHART

NO

NO

END
Data is Representative and of Adequate Quality to Support .
Environmental Professional’s Opinion l

Connecticut Department of Energy and Environmental Protection 5/1/2025 12




THE DUE PROCESS

Evaluating relevancy of Incorporating
data & non- uncertainty into
conformances decision making

¢ Contaminants of Concern e Evaluating significance of
* Sample Location(s) non-conformance effects on

« Significance of data point(s) data usability
¢ Data bias * Multiple lines of evidence

e Relationship to clean-up
goals and regulatory
standards

Connecticut Department of Energy and Environmental Protection

Additional DUE
considerations

® Representativeness
e Comparability

e Completeness

Intended Use of Data

e Does the data meet the

DQOs for the project?

5/1/2025
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EVALUATING RELEVANCY OF DATA & NON-CONFORMANCES

e Contaminants of Concern

¢ Reported COCs agree with site history & CSM

e Sample location

* Reported data for sample location consistent throughout history of data collection
e Or is reported data different than usual?

¢ How does this data point affect the investigation/CSM?
¢ Does data indicate further investigation required?

el Data Bias

¢ Low bias — potential for under reporting concentrations
¢ High bias — potential for over reporting concentrations = more conservative!

¢ Indeterminate bias — discrepancies between QA samples, i.e., duplicates (RPD) and
calibration (ICV, CCV)

5/1/2025 Connecticut Department of Energy and Environmental Protection 14



BIAS IN RELATION TO CLEAN-UP CRITERIA

= EPs should NOT correct reported concentrations based on spike recoveries

= EPs need to consider sample concentrations in relation to regulatory criteria & any
reported bias

*Spike %R acceptance criteriais 70-130%

Sample Result | Spike %R* | RSR Criteria “ What does this bias mean?

22% Sample result is close to criteria and potentially under-
reported. EP should assess if re-sampling is necessary to
achieve the objective.

50 135% 1 High Sample result is significantly greater than criteria and
potentially over-reported. Data is likely usable to confirm
an exceedance of criteria.

50 135% 45 High Sample result is close to criteria and potentially over-
reported. Data is likely usable to confirm an exceedance of
criteria.



INCORPORATING
UNCERTAINTY
INTO DECISION

MAKING

SIGNIFICANCE OF
NON-CONFORMANCES

Recorded non-conformances do not necessarily mean data isn’t usable
= Need to consider how non-conformances relate to PARCCS DQls

Severity of non-conformance
= Difference between 9% R and 135% R

 Low recovery could be indicative of matrix issues, under-reported
concentrations, etc.

 Compare concentration in spiked sample against concentrations reported
in original, un-spiked sample

* High recoveries could be indicative of over-reporting & matrix issues

More conservative approach

Importance of the data point(s)

= Does non-conformance affect Completeness/Representativeness of the
dataset in relation to the CSM?

= What are reported concentrations in relation to criteria?
Use of the data point(s)
= Are they being used to identify a release occurred?

= Are they being used to demonstrate compliance?



INCORPORATING UNCERTAINTY INTO DECISION MAKING
MULTIPLE LINES OF EVIDENCE - BIAS

= Consistent bias narrated in
QC samples
= Batch Example:

* CCV and LCS are biased low for
the same compounds

= Sample Example:

e CCV and MS/MSD are biased
low for the same compounds

= Low and high bias
narrated in QC samples

= Batch Example:

* CCV is biased high, but the LCS
is biased low for the same
compounds

= Sample Example:

* CCVis biased high, but the
MS/MSD are biased low

itive

Add
Contradictory

Connecticut Department of Energy and Environmental Protection 5/1/2025 117



INCORPORATING UNCERTAINTY INTO DECISION MAKING
MULTIPLE LINES OF EVIDENCE - LCS/LCSD & MS/MSD RESULTS

)

LCS/LCSD

Batch-specific, representative of a clean matrix

Used to demonstrate lab performance of analytical approach
in matrix free of interferences & analytical system is in control

= Non-conformance is indicative of method “performance”

Should be used in conjunction with MS/MSD results to
separate issues of laboratory performance and "matrix
effects.”

If LCS/LCSD passes but the MS/MSD fails

= This indicates the potential for sample-specific matrix
interference

= |ndicates the method was performed appropriately by the lab

RCPs require a successful LCS to report data

MS/MSD

Sample-specific, representative of sample matrix

Used to assess the accuracy and precision of a testing method
for a specific sample

= Non-conformance is indicative of interference present in the
sample matrix

Results may indicate if reported concentration of target
analyte(s) is truly what is present in sample(s)

Should be used in conjunction with LCS/LCSD

For EP interpretation, lab does NOT interpret usability of
MS/MSD data



INCORPORATING UNCERTAINTY INTO DECISION MAKING
MULTIPLE LINES OF EVIDENCE - MATRIX INTERFERENCES

What are Matrix
Interferences?

All environmental samples
have complex matrices

Samples can include co-
analytes that elute (organics)
or absorb similar
wavelengths (metals) as the
target analytes

These interferences can
cause low or high recovery
(bias) in a sample

5/1/2025

o ®
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¥

RL Effects

Dilution, co-elution,
absorption effects

Can increase final RL

Remember! RLs shouldn’t be
> criteria

Example: VOC samples that
have surfactants present can
cause foaming issues during
the injection process

Spike Recovery
Effects

MS/MSD, Surrogates,
Internal Standards can all be
biased by interferences

Connecticut Department of Energy and Environmental

Protection

Concentrations > Cal
Curve

Some samples can have base
concentrations that are
already elevated

Adding a matrix spike
increases concentration
above calibration curve which
will require a dilution

119




INCORPORATING UNCERTAINTY INTO DECISION MAKING
SURROGATE SPIKE RECOVERY

Surrogate* % Recovery Qualifier Acceptance Criteria
Nitrobenzene-d5 70 30-130
2-fluorobiphenyl 110 30-130
Terphenyl-d14 150 30-130

*In this example, these surrogates are associated with “base-neutral” SVOC compounds

= Surrogate recoveries typically at end of each sample report after target analyte results
= Composed of analytes of similar class to those being analyzed, NOT the same analytes used in
the calibration process

= Recoveries may indicate a QC issue exists for more than one compound, rather than any
specific compound, unlike MS/MSDs, which do

= Example, if Terphenyl-d14 recovers high that may indicate all base-neutral compounds biased
high
= |t may be necessary for the data user to discuss potential data usability limitations with the lab



ADDITIONAL DUE CONSIDERATIONS

Consider information beyond current lab report

» Historical data - how does this data compare to historical
results

» Field data - does field data clarify any non-conformances

= Other samples - how does data compare throughout
release area/site

= CSM - does data validate or contradict the CSM
= DQOs - does data quality meet the intended purpose of
the data
Is the non-conformance a result of:
Dilution - e.g., diluted surrogate non-conformance

Co-elution - e.g., data reported from dual column methods
don’t match due to co-eluting compounds

Sample matrix issues - e.g., turbidity, heterogeneity, other
reactive compounds in the sample

5/1/2025 Connecticut Department of Energy and Environmental Protection 121



IN
SUMMARY...

The DUE process isn’t
just about lab reports, it’s
about assessing and
evaluating all the data
pertinent to your
investigation.

Analytical
Data



Vi

DQA/DUE SUMMARY

DQA Process

DUE Process

Review Lab Certification Form

Review the lab narratives

Make sure “you got what you paid for”
Documenting non-conformances

Evaluating relevancy of data & non-conformances
identified during DQA process

Incorporating uncertainty into decision making
Additional DUE considerations
Can you justify the use of your data?



QuUIZ BREAK

DQA/DUE



PoLL Q3-DQA/DUE

What are the general components of the DQA/DUE Process? (check all that apply)

. Documenting laboratory non-conformances

[ b. Correcting reported concentrations by any reported biases

1 ¢. Narrating field standard operating procedures

V. Reviewing the RCP Lab Certification Form

[0 e. Rejecting any, and all, data with a reported bias

43 Evaluating relevancy of non-conformances

\(g. Consider intended use of the data with multiple lines of evidence

Connecticut Department of Energy and Environmental Protection 5/1/2025 125



Q1-SURROGATE NON-CONFORMANCE

= | EP Joe submitted two 1L ambers for 8270 analysis for standard TAT
= Criteria = SWPC
= COC = Benzo(a)anthrancene (SWPC = 0.3 pg/L).

= Non-conformance = surrogate recovery for this sample is outside of established
control limits due to a sample matrix effect. The lab re-extracted and confirmed
matrix interference, however, the re-extraction was performed outside holding time.

= The lab reported both sample results
= (original) 0.26 pg/L; (re-extract) 0.29 pg/L

= Surrogate recoveries from lab report:

Lab ID Client 1D Method Compound Units SWPC
ABCDE-01 SW.02 | SWB846 8270 |25 Trromophenct 12(15110) || - ug/L 0.3
ABCDE-01 SW02 | SW846 8270 |Frenoras 14(15110) || - ug/L 0.3

ABCDE-OTRE1 | SW-02 | SW846 8270 |45 Trbromophenct 14(15-110) ug/L 0.3

Connecticut Department of Energy and Environmental Protection 5/1/2025 126



Q1 - CONTINUED

nitrobenzene-d5, 2-fluorobiphenyl, p-terphenyl-d14.
Recommended acid surrogates: phenol-d5, 2-
fluorophenol, 2, 4, 6-tribromophenol.

NOTE: For SIM analyses, surrogates used must be
representative of compound class of target analytes
(e.g., use base-neutral surrogates if analyzing for
PAHSs and use acid surrogates if analyzing for
pentachlorophenol).

(2) Soil percent recoveries within 30-130%.

(3) Water percent recoveries within 30-130% for
base-neutrals, 15-110% for acidic compounds.

RCP 8270 Table 1A (Ver. May 2024)

<10% the following applies:
(1) Re-extract the sample if
su :

(2)
surrogate recoveries are high
and associated SVOCs were
detected in the sample. Re-

of the following exceptions

applies:
(a) If surrogate recoveries
are high and target analytes
are not detected in sample.
(b) Re-extraction is not
required if obvious
interference present (e.g.,
UCM). If obvious interference
is present and surrogate
recovery would cause
rejection of data (i.e., <10%),
re-analyze sample with
dilution.
(c) If a surrogate is diluted to
a concentration below that of
the lowest calibration
standard, re-extraction and/or
reanalysis is not required.

R;quired Qc Data.Qu'ality Required Performance Standard Re'quired Required C}orrective Required Analy}ical

arameter Objective Deliverable Action Response Action

Surrogates Method (1) Minimum of 3 base-neutral surrogates and 3 acid Yes (1) Report non-conformances in
Accuracy in surrogates, at retention times across GC run. laboratory report narrative.
Sample Matrix | Recommended base-neutral surrogates; (2) If re-extraction yields similar

surrogate non-conformances, the
lab must report results of both
extractions.

(3) If re-extraction is performed
within holding time and yields
acceptable surrogate recoveries
the lab may report results of the
(4) If re-extraction is performed
outside of the holding time and
yields acceptable surrogate
recoveries, the lab must report
results of both extractions.

due to obvious interference, the
laboratory must provide the
chromatogram in the data report.

Connecticut Department of Energy and Environmental Protection
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Q1-CONTINUED

True or False. The lab should have only reported the
analytical results that were collected within the holding
time.

= False. The lab appropriately reported both the results collected
during and outside of the holding time per RCP 8270 Table 1A.

i‘-\‘l

o
.4
N '8

Connecticut Department of Energy and Environmental Protection 5/1/2025
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Q1-CONTINUED

With the information provided by the laboratory, how would
you evaluate the usability of the reported
Benzo(a)anthracene results?

The Benzo(a)anthracene is below SWPC criteria, so it is usable.

The low bias reported in the surrogates and the narrative noting
matrix interference indicates there is potential that the reported
Benzo(a)anthracene concentration is under reported Because it is

d.

close to criteria, the EP should assess if data is usable or if

resampling is warranted.

The low bias reported in the su rog»étes and thenarrative noting
matrix interference indicates analytlcal fallur‘e and the data
should be rejected. (

-
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Q2-LCS/LCSD NON-CONFORMANCE

Groundwater sample submitted for 6010 analysis
Criteria = GWPC
COC = Barium (GWPC =1,000 pg/L)

Non-conformance = LCS/LCSD recoveries (83/79) for Barium outside acceptance criteria
range of 85-115%; low bias

Not enough sample volume left for re-digestion; EP requested lab report data regardless

‘ %R or
LabID | ClientlD | Method Compound qunﬁn Blank  |RPD| Bias [Result| Units |GWPC
Contaminant

ABCDE-01| GW-1 | SW846 6010 Barium LCSILCSD | 8319 (83-115) | - | Low | 985 [ ug/L | 1,000

Connecticut Department of Energy and Environmental Protection 5/1/2025 130



Q2-LCS/LCSD NON-CONFORMANCE

 Does the LCS/LCSD non-conformance for Barium
automatically mean the data is not usable?

* |t depends! Because...
 The intended use of the data matters!

« |f the EP is investigating absence/presence, this data could be usable
* |f the EP is trying to demonstrate clean-up to criteria, this data would be

questionable because the reported sample concentration was relatively close to
GWPC and the low Barium bias in the LCS/LCSD affects every sample run in the

same batch
l';: ZRor
LabID | ClientlD | Method Compound Outler Blank
Contaminant
ABCDE-01| GW-1 | SW846 6010 Barium LCSILCSD | 83/79 (85-115)

Connecticut Department of Energy and Environmental Protection

5/1/2025

131



Documenting the DQA/DUE Process

Presented by: Roni Tanguay Kevin Vanderveer
DEEP | Remediation Division DEEP | Remediation Division




a Documentation Prep
SECTION
OUTLINE

4 Concepts of Good DQA/DUE Documentation
DOCUMENTATION :

|||. Components to include in reports

]]I[I[ Common Documentation Problems Received
by DEEP
Eﬂ Documentation Tips

5/1/2025 Connecticut Department of Energy and Environmental Protection
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DQA / DUE
FLOW CHART |

NO

YES

9 NO

- s |

Connecticut Department of Energy and Environmental Protection 5/1/2025 134




DQA/DUE DOCUMENTATION BEGINS BEFORE RECEIVING DATA

A CSM is
necessary to
define DQOs

that will
ultimately be
used to
support a
DQA/DUE
evaluation

DQOs provide
the framework
for collecting
usable data &
evaluating the
acceptability of
the data
received

Connecticut Department of Energy and Environmental Protection

j , E® W
’

Collect
Data

Take good
notes, prepare
clear chains of
custody,
document data
collection
methods and
rationale

y Document non-

conformances
in field and lab
data and how
they affect the
data

Explain how
the data can be
used and
identify any
data gaps in
the CSM
arising from
the DQA

5/1/2025

135



CONCEPTS OF Goob DQA/DUE DOCUMENTATION - - -

A well documented DQA/DUE narrative includes:

- Understanding of, and appropriateness to, the project objectives
= Screening = Characterization > Compliance = Verification
» Regulatory Criteria
- Understanding of the Conceptual Site Model
= History of site, environmental setting, and quality of previous environmental data
* Release mechanism, fate, and transport
= Identification of data gaps
= Representativeness and uniformity of samples collected
- Discussion of essential non-conformances
= Evaluates precision, accuracy, and sensitivity of the data and how they may impact the usability of the data
= Considers multiple lines of evidence

- Explanation of possible impacts to data outside of laboratory analysis (i.e., field QC deviations...)
- Clear connection between CSM, the analytical data, and final conclusions

Connecticut Department of Energy and Environmental Protection 5/1/2025 136



COMPONENTS TO INCLUDE IN REPORTS...

* Environmental data
+ Field QA/QC deviations

* Laboratory non-
conformances, case
narrative

« Any other pertinent
information

TIP!
There is no one perfect way
to demonstrate DQA/DUE.

Just “show your work”!

Supporting

‘> S

5/1/2025

* Laboratory Data and
Laboratory Report
Narratives (per RCP
guidance)

- RCPQA/QC

Certification Form

+ Chain of Custody forms

- Demonstrate the
usability of your data to
support your
conclusions using the
summary & evaluation
of environmental data
and supporting
documentation

Connecticut Department of Energy and Environmental Protection

.

- DQA/DUE tables that
demonstrate non-
conformances,
compounds/samples
affected by non-
conformances, and the
usability of the data.

* Checklists and

Worksheets provided in
the DEEP DQA/DUE
Guidance Document
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COMMON DOCUMENTATION PROBLEMS RECEIVED BY DEEP

Laboratory Report Issues

™ Laboratory narrative cluttered with extra information, not just non-conformances, not required in
RCP guidance

Environmental Professionals’ Report Issues
™ Incorrect use of method detection limit (MDL) instead of RL/LLOQ
® Reporting “J” flags when not applicable (for NON-drinking water samples
Treatment of non-detects
- Need to evaluate context of presenting non-detects in EP report
» “ND” does NOT demonstrate compliance if the RL/LLOQ > criteria
Narratives
- Rehash of lab narratives without context or lacks relevance to investigation finding;\~.
- DQA/DUE narration is minimal, or not done at all
- Narration of the data is verbose and circuitous
» Lack of attention to reported biases (or attempts to correct biases)
Correcting sample concentrations based on spike recoveries
Interpretating data on sample-by-sample basis rather than by release area holistically

Connecticut Department of Energy and Environmental Protection 5/1/2025 138




EP REPORTING TIPS

Tips for making DEEP review easier:

Clearly indicate NDs and RLs

Clearly indicate detections above criteria apart from NDs and RLs
Double check table footnotes match formatting used to highlight data
Max 20% reduction in text font on tables

Group analytes by constituent class (i.e., metals, VOCs, SVOCs)
Grouping samples by release area

Double check site information (address, ID #s) on transmittal forms
Proofread reports when reusing report templates

Summarize non-conformances as briefly as possible in the text;
provide the detail as backup in appendices

Present DQA by sample so that all non-conformances affecting a
sample are shown together
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CERSS %

DOCUMENTATION SUMMARY

Documentation Prep

Good DQA/DUE Documentation

Report Components

Common Documentation Pitfalls

Documentation Tips

DQA/DUE documentation begins BEFORE receiving
data

Provides a good narrative from intro to conclusion
including DQOs, CSM, non-conformances, and
impacts of data bias

Includes summarized non-conformances, data
documentation, DQA/DUE, Appendices

From excess information to not enough information

How to prepare reports to make DEEP review easier
Proofread and double check the details



CONCLUDING SUMMARY

Introduction to QA/QC Concepts

+ Scientific method
+ Data quality objectives
« Data quality and usability concepts

Understanding Environmental Data

+ Quality assurance

« Data quality indicators
« PARCCS (precision, accuracy, etc.)

Data Quality Assessment and Useability

- Data quality assessment (DQA) process
- Data usability evaluation (DUE) process

Documenting Data Usability

+ How to document DQA/DUE
+ Common documentation problems
* Documentation tips

5/1/2025 Connecticut Department of Energy and Environmental Protection




QUESTIONS?

Please type your questions into the Q&A Box

5/1/2025 Connecticut Department of Energy and Environmental Protection 142




CASE STUDY #1

Presented by: Tina Clemmey Roni Tanguay
ENSAFE DEEP | Remediation Division



CASE STUDY #1
OBIJECTIVES

Case Study #1

Walk through both DQA & DUE

Finding non-
conformances
DQA process Documenting non-

conformances in a
worksheet

Fill out DUE worksheet
DUE process with general non-

conformance information

Compose DQA and DUE text for report
using the data provided



Case Study Scenario

* Release from an in-ground wastewater
treatment sump

* Release investigated and remediated

¢ Compliance groundwater (GW) monitoring
initiated to determine if remediation was
successful

» Data package contains the 1st quarter of GW
data, subsequent GW sampling is scheduled
» Case study conditions:

+ Site is exempt from meeting background
for compliance

* Analytical data will be compared to GWPC

Page 2 of 54
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Case Study Data
Package

* The following materials were included in the
Data Package for this exercise, refer to these
to follow along (out of 54 pages)

* RCP Certification Form - 4

* Case Narrative-5&6
 Lab Report-3-48

* QC Report - 31-41

« Batch Association - 44 & 45
¢ Chain of Custody -47 & 48
 DQA Worksheet - 49

« DQA Summary Table - 50
 DUE Worksheets - 51 & 52
 DUE Text - 53

5/5/2025 Connecticut Department of Energy and Environmental Protection




DQA/DUE Process

- ldentify and summarize QC
nonconformances

- Determine if the quality of the
data is sufficient for the

Connecticut Department of Energy and Environmental Protection ... 5/5/2025



Step 1: DQA

Documenting Non-Conformances

5/5/2025 Connecticut Department of Energy and Environmental Protection




How Do You Complete a DQA?

Make sure you have everything
you need to do the job

Data processing software

Data package
Site-related documents

5/5/2025

Questions to ask as you prepare
todo the DQA

Is the data package complete?

+ If anything is missing, reach out
to your lab!

How will you be documenting any

non-conformances?

« Are you using excel, specialized

software, pen and paper (not
necessarily recommended)

Connecticut Department of Energy and Environmental Protection

War
Wwar
A\ @ |4

Once you have everything you’ve
answered the questions above,
you're ready to GO!

Review the data package

Cross reference sample numbers
with lab assigned sample IDs and
batch numbers (Page 44 of 54)



Preparing DQA Worksheet

* For this exercise, we believe we have everything we need in the data
package

« Before diving into the DQA process, we're going to set ourselves up
with a table to document non-conformances as we navigate through

Sample # Lab ID Location Parameter Non-
ID conformance

the data package
Sample Clean-up Comments
Result Criteria

Identifying Information Non-conformances
identified in the
laboratory report

Connecticut Department of Energy and Environmental Protection 5/5/2025 8



Bureau of Water Protection and Land Reuse
Remediation Division
REASONABLE CONFIDENCE PROTOCOL
LABORATORY ANALYSIS QA/QC CERTIFICATION FORM

RCP Certification Form

[ Laboratory Name [ Client Name

|JGBT Environmental, Inc. ' KRRG Plating

[ Project Location | Project No.

| 56 Hamlet Dr. Big City, CT 06999 XXX121

Sampling Datel(s) [ Laboratory Sample ID{s):
|417/2022 || 3504-1518

ReVieW RCP Certification form 7- [ Freachnnalyticélelsrencmlhislabora!wyraporlpackage.wmeall

specified QA/QC performance criteria followed, including the requirement to explain

! any criteria falling outside of acceptable guidelines, as specified in the CT DEEP Dies ENo
method-specific Reasonable Confidence Protocol documents?
1A | Were the method-specified preservation and holding time requirements met? EYes ONo

¢ Are al‘l‘ the queStlonS on the [ || VPH and EPH Methods only:  Was the VPH or EPH method conducted without || TYes DN

|B| =

-I: d 7 g it jons (seer tive RCPs) ON/A
O r I I l a n S W e r e H [ 2 [ Were all samples received by the laboratory in a condition consistent with that Oves ENo
| chs bed on the iated chain-of-custody document(s)? ==
Were samples received at an appropriate temperature (<6° C)? EYes ONo
- - = 3 if samples were received by the laboratory on the same day of collection and were stored and ONA
[ ] I S t e R P e rt I f I C at l O n FO r m transported to the laboratory on ice. cooler temperatures above 6°C are scceptable. =
T 4 Were all QA/QC performance criteria specified in the CT DEEF Reasonable Oyes Zho
i n d 7 | Contidence Protocol documents achieved? -
S g e u [ 5 [ Weata reporting limits / limits of quantitation specified or referenced on the chain-of- Sves ENo
| custody? =)
5A | Were these reporting limits / limits of quantitation met? DOYes ONo
i 1f For each analytical method referenced in this laboratory report package, were results
6 reported for all constituents identified in the method-specific analyte lists presented i OYes ENo
the Reasonable Confidence Protocol documents?
| Are project-specific matrix spikes and laboratory duplicates included in this data set fo RYes ONo

applicable RCPs?
Notes: For all questions to which the response was "No” (yith the.exceptian of question #7), additional information must

NOTE: RCP Certification Form should not be T g ot Tor i DaMa” Thok Sttty ke ot tatnel, brh ll i S raa B Gt

mOdIerd 1, the undersigned, attest under the pains and penalties of perjury that, to the bes of my knowledge and belief
based upon my inquiry of those r ible for providing the inf ion ined in this analytical report,
such information is accurate and complete.
Page 4 Of 54 Authorized Signature: - / . Position: Lab Director
Printed Name: Jean-Luc Picard Date: 5/5/2022
Connecticut Department of Energy and Environmental Protection Name of Lab y JGBT Envir tal, Inc.

1S CEruncaction 1onmis 10 pe uUsed 10r nur mewnoas only-



Bureau of Water Protection and Land Reuse
Remediation Division
REASONABLE CONFIDENCE PROTOCOL
LABORATORY ANALYSIS QA/QC CERTIFICATION FORM

RCP Certification Form

Laboratory Name || Client Name

| JGBT Environmental, Inc. || KRRG Plating

[ Project Location [ Project No.

| 56 Hamlet Dr. Big City, CT 06999 || XXX121
Sampling Datel(s) ‘Laboratory Sample ID(s}:
4/17/2022 || 3504-1518

* Note which questions are answered “NO”
. For each analytical method referenced in this laboratory report package, were all [
 Check the Case Narrative Report i || eeciedasac narmence cteri illewac ki he et ompta | i )| e

method-specific Reasonable Confidence Protocol documents?

[ ] Are these “NO" responses fully 'IA Were the method-specified preservation and holding time requirements met? EYes ONo
explained in the Case Narrative Report? o || LPHLand EPH Mothads ool Viosthe VPH or €PH method condocted withot || Vo5 Do

g 1S (see r ON/A
2 [ :!\;es‘:lﬂd suor:‘aﬁlhe: recei\_lod ljyn :.r:" l_z:)l:otaloqfn :"S?ndilion consistent with that OYes ZNo
No Sample or Holding Time Deficiencies Were samples received at an appropriate temperature (<6° C)? EYes [ONo
3 i los were by the [ y on the same day of collection and were stored and
. . . . i . transported to the laboratory on ice. cooler femperatures above 6°C are acceptable. ON/A
Question .l. No” on RCP Certlflca_tson Form - LCS lower than acceptance criteria for cadmium and + | [ Wers all QAGE performance citara specified i e CT DEEP Reasonable —
copper, did not reanalyze as required by RCPs. Confidence Protocol documents achieved? U
[ 5 [ Wera reporting limits / limits of gquantitation specified or referenced on the chain-of- “Yes ENo
Question 2: “No” on RCP Certification Form - ETPH sample bottles broken in transit. Client [ custody? -
notified. 5A || Were these reporting limits / limits of quantitation met? CYes DNo
: L " e 2 _ z 2 [ [ For each analytical method referenced in this laboratory report package, were results | i
Question 4: “No” on RCP Certification Form - Not all RCP Performance Criteria were met 8 || raported for sl conetiumnts Klantifled in the method-ssectfic snalyte ista preasesteddin || 1ves: | 0o
the Reasonable Confidence Protocol documents?
QUeSUOn 5: “NO” on RCP Cel’tification Form L RL not SpeCiﬁed on CQ_C [ 4 [Are project-specific matrix spikes and laboratory duplicates included in this data set for 1 RvYes ONo
applicable RCPs? "
Question 6: “No” on Certification Form - Analyzed a partial list of metals listed in the RCP method Notes: For all questions to which the response was "No™ (yith the.exceptian f question #7), additional information must
be provided in an attached narrative. If the answer to question #1, #1A_ or #1Bis “No". the data package does not meet
as requested by the customer. the requirements for “Reasonable Confidence.” This form may not be altered., and all questions must be answered.

I, the undersigned. attest under the pains and penalties of perjury that, to the best of my knowledge and belief and
based upon my persenal inquiry of those responsible for providing the information contained in this analytical report,
such inf ionis and L

Authorized Signature: / F Lab Director
RCP Form-Page 4 of 54; Case Narrative-Page 5 of 54 Printed Name: Jean-Luc Picard Date: 5/5/2022
Connecticut Department of Energy and Environmental Protection Name of Lab y JGBT Envi . Inc.

This certification form is to be used for RCP methods only.



RCP Certification Form

Notes: For all questions to which the response was “No” (with the exception of question #7), additional information must
be provided in an attached narrative. If the answer to question #1, #1A, or #1B is “No”, the data package does not meet
the requirements for “Reasonable Confidence.” This form may not be altered, and all questions must be answered.

Question1=“N0Q”
Reasonable confidence not achieved!

This doesn’t mean data isn’t usable, it depends

Need to carefully review & assess data quality & usability

Page 4 of 54

Connecticut Department of Energy and Environmental Protection 5/5/2025 1



Chain of
Custody

Evaluation

Page 47 & 48 of 54

Were samples appropriately

preserved/refrigerated/iced?

What criteria were noted on

the Chain of Custody?

* |In this case, GWPC should
have been noted so that the
lab understood the targeted
RLs. EP is responsible for
assessing final RLs against
criteria.

Connecticut Department of Energy and Envir

Page 1 of 2 Cooler.  Yes[J No[]
Temp 6°C Coolant IPK[J ICE® No[J
< CHAIN OF CUSTODY RECORD Pg  of
JGBT Environmental Laboratory S DO o
“Quality results from good science”™ - Ty, i H
100 Belray Drive, Anytown, CT 06000 Phone:  860.000-1111
Client Services (860) 123-4567 Email(s). Glaforge@krrgplating com
Customer: KRRG Plating Project: XXX121 Project P.O:
Address: 56 Hamlet Drive Report to (name): Geordi la Forge This section MUST be
Big City, CT 06999 Invoice to: KRRG Plating completed with
Quote # Bottle Quantities.
LN TR T T
Client Sample - Information - Identification A oy > S
Sampler's . & & £/
Signature Date: Analysis 5 095\\ o 5 0’\\ \@&
. £ O( ‘\QR Q\O\ < O,
Matrix Code: ’é‘ S &/ 3 S e oS & Q(P&
DW=Drinking Water GW=Ground Water SW=Surface Water STW = Storm Water P QQ.“ &7 ARV \v;@ \‘:‘P O
WW=Waste Water RW=Raw Water SE=Sediment SL=Sludge S=Soil SD=Soiid 35 S 2 A £ o/
W=Wipe OIL=0il B=Bulk L=Liquid X = Other {Must be defined) @d’ &) L S 0@4‘ -»"ﬁ L @&ﬁf 5
s - WAL T A A \\ o ES
) N 7,
LAB USE ONLY Sample | Date Time fo é@? ) ¢°‘ O c,;?&o q}é \40?. sy ?P‘Q“\o &dz‘ g
SAMPLE # Customer Sample Identification Matrix | Sampled | Sampled | /857 ,g@Q €S oS o o S o, o/ @ @/ & B
LS08003504 MW-1 GW | 4172022 8:00 X| x 3l
LS08003505 MW.2 GW | 41712022 8:30 x| X 3|1
LS08003508 MW-3 GW | 4n7r2022 9:00 x| x 3|1
LS08003507 MW-4 GW | 4n72022 9:30 x| x 3l 1
LS08003508 MW-5 GW | 472022 | 10:00 x| x 3|1
LS08003509 MW-6 GW | an7022| 1030 X| X 3|1
LS08003510 MW-7 GW | 4n72022| 1100 x| x 3|1
LS08003511 MW-8 GW | an72022|  11:30 X | x 3l 1
LS08003512 MW-1M GW | an72022| 1200 X 1
LS08003513 MW-2M GW | an72022| 1230 X 1
LS08003514 MW-3M GW | 4r7022| 1300 X 1
Relinguished by: Acs ed by: Date: Time: RI Data Format
|2 'R.’(Aie 4/17/2023 i D RESDEC RCP Cert MCP Certification : s;c:i
R.Kite ‘refrigerator 4/17/2023 1788 ] GWPC S 1 RCS-1/RCGW-1 |~
= D WCDEC S GwW-2 D GiSKey
RCS2/RCGW-2 |5 EqQuis
’ . GW-3 "
(Comments, Special Requirements or Regulations: D GAlLeachabiity B0 GAPMC 0 S-1Calc. o |Other
S1 Data Package
. ived d ffioient loe @ 62 C O GBlLeachabiity |~ GBPMC o o Tier Il Checklist®
Note: Recelved same day on sufficient ice o d .
Y  ca-ow SWPC &% j Full Da_ta Package
Objectives REsS DECO VEl  sw Protection t: iEhoenix Sid
o GB-GW VC O DECO VC MAT-212 Form
Obi
*MS/MSD are considered site samples and will be billed as such in * SURCHARGES MAY APPLY 5 Other State where samples were collected: | Por | I * SURCHARGE APPLIES
[accordance with the prices quoted.




Chain of
Custody

Evaluation

Page 47 & 48 of 54

Were all analyses performed
per the Chain of Custody?

 DQA Note! Review of the
analytical results will
show that two samples
were not analyzed for
ETPH as requested on
the Chain of Custody

Connecticut Department of Energy and Envir

Page 1 of 2 Cooler.  Yes[J No[]
Temp 6°C Coolant IPK[J ICE® No[J
< CHAIN OF CUSTODY RECORD Pg  of
JGBT Environmental Laboratory S DO o
“Quality results from good science”™ - Ty, i H
100 Belray Drive, Anytown, CT 06000 Phone:  860.000-1111
Client Services (860) 123-4567 Email(s). Glaforge@krrgplating com
Customer: KRRG Plating Project: XXX121 Project P.O:
Address: 56 Hamlet Drive Report to (name): Geordi la Forge This section MUST be
Big City, CT 06999 Invoice to: KRRG Plating completed with
Quote # Bottle Quantities.
LN TR T T
Client Sample - Information - Identification oy S
Sampler's & S S
Signature Date: 095\ [ \&‘ i~ \@&
> Y X
O
Matrix Code: S22 VA VA h&é £
DW=Drinking Water GW=Ground Water SW=Surface Water STW = Storm Water 7S ARV \v;@ & O
WW=Waste Water RW=Raw Water SE=Sediment SL=Sludge S$=Soil SD=Solid 2 <& © \\,P \\1" \+ Y & )
W=Wipe OIL=0il B=Bulk L=Liquid X = Other {Must be defined) 5, L S 0@4‘ ¢ &AL @&ﬁf 5
2 WAL T A A \\ o qﬁ'
Y
LAB USE ONLY Sample Date Time ot ‘fo" \qo" rj&o 9}‘9 \40?. v‘b“é ) fP' %‘\0 &02\ g
SAMPLE # Customer Sample Identification Matrix | Sampled | Sampled & ,g@Q €S oS o o S o, o/ @ @/ & B
LS08003504 MW-1 GW | 4172022 8:00 X| x 3l
LS08003505 MW.2 GW | 41712022 8:30 . [x 3|1
LS08003508 MW-3 GW | 4n7r2022 9:00 x| x 3|1
LS08003507 MW-4 GW | 4n72022 9:30 x| x 3l 1
LS08003508 MW-5 GW | 472022 | 10:00 x| x 3|1
LS08003509 MW-6 GW | 41772022 | 10:30 % | * 3|1
LS08003510 MW-7 GW | 4n72022| 1100 x| x 3|1
LS08003511 MW-8 GW | 4M7/2022 |  11:30 X | x 3l 1
LS08003512 MW-1M GW | an72022| 1200 X 1
LS08003513 MW-2M GW | an72022| 1230 X 1
LS08003514 MW-3M GW | 4r7022| 1300 X 1
Relinguished by: Acs ed by: Date: Time: RI CT A Data Format
| R.Kite 4/17/2022 Fod D RESDEC RCP Cert O MCP Certification 5 s;cf
R.Kite ‘refrigerator 4/17/2023 1788 7 GWPC B! el 1 RCS-1/RCGW-1 |~
: D ucDEC S b WS o GiSKey
RCS2/RCGW-2 |5 EqQuis
. . o GW-3 -
(Comments, Special Requirements or Regulations: e O GAleachabiity |0 GAPMC o s O Other
OGN oo €0 Turnaround Time: o0 51 S-1 Cale. Dita Packacs
; v paye 9 108" = standard O GBLeachabiity (- GBPMC o g2 O Tier Il Checkiist
Note: Recelved same day on sufficientice @ e2C [0 2Days” swpe o 7 Full Data Package®
y ) Other GA-GW o
O  3Days D Objectives - = O Phoenix Std
5 4Days* RESC DECO V€|,  gw protection
o S5Days* o (C;B -GW VC O DEC o VC MAT-212 Form
*MS/MSD are considered site samples and will be billed as such in * SURCHARGES MAY APPLY I Dt;\er State where samples were collected: | Por | I * SURCHARGE APPLIES
[accordance with the prices quoted.




REPORT ON LABORATORY EXAMINATIONS

|
Laboratory No.: LS08003506 Client Sample ID: = MW-3 C h e c kl n g

Sample Matrix: Groundwater Received Date: Thursday, April 17, 2022

Collected By:ENVIROBIZ, INC. Collect Date:Thursday, April 17, 2022 S a m l e R e s u lt s
Source:KRRG Plating, Big City, CT p
Sample ID: Monitoring Well Sample

q N for Analyses

Analysis Method: ETPH PrepBy: |l Prep Date: 4/22/2022

Completed

Test Result Units Dil RL Analyst Analysis Batch#
Date
\LSOBOO?’SOG ETPH ND pg/L 1 73 MK 4/27/2022 45137 /
Analysis Method: SW-846 8260D
REPORT ON LABORATORY EXAMINATIONS
Test Result Units Dil Rl
T I t— ik i | 10 Laboratory No.: LS08003507 Client Sample ID: MW-4
Sample Matrix: Groundwater Received Date: Thursday, April 17, 2022
Collected By:ENVIROBIZ, INC. Collect Date:Thursday, April 17, 2022
Source:KRRG Plating, Big City, CT
Sample ID: Monitoring Well Sample
ETPH Data should be here }
Analysis Method: SW-846 8260D
Test Result Units Dil RL Analyst Analysis Batch #
Co Date
W'’ Pages 8 through 31 LS08003507 Acetone ND pg/l 1 10.0 MS 4/30/2022 45165



DQA Worksheet

* Enter non-conformances identified between the Chain of Custody & lab
report

Sample | LabID Location | Parameter Non- Clean-up Comments

# [») conformance Criteria

MW-4 LS08003507 MW-4 ETPH No result reported ETPH not analyzed
as requested.
Sample bottles
broken in transit

MW-7 LS08003510 MW-7 ETPH No result reported ETPH not analyzed
as requested.
Sample bottles
broke in transit

Connecticut Department of Energy and Environmental Protection 5/5/2025 15



ReVieWi ng the CASE NARRATIVE REPORT CONTINUED
La b 0 rato ry Volatile Organic Compounds - Method 8260

The laboratory control sample (LCS) for batch 45165 exceeded control limits for percent recovery

N a r rat ive (%R) for 1,1,2,2-tetrachloroethane (60%).

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003511M had
several VOCs outside the acceptance limits for %R and or relative percent difference (RPD).

e Review the narrative for Inorganic Metals - Method 6010
f| nd | ngS (| .. y QC non- The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003513 had
cadmium recovered outside the acceptance limits for %R. A %R of 50.91 was reported for the
CoO nfO rmanc eS) spike and a %R of 56.47 for the spike duplicate.
 Labsarea gOOd resource if The method blank associated with batch 45066 had zinc detected at a concentration that was
you need additional above the reporting limit. All samgles associated with the method blank that have detections for
. . these metals have been flagged with a “B.”
assistance with data
interpretation The LCS for prep batch 5797 exceeded control limits for cadmium (57.47%) and copper (60.93%).
¢ Ad d d ny ld e nt Ifl ed non- ETPH - Extractable Total Petroleum Hydrocarbons
CO nfo r m a n C eS to th e D QA The surrogate n-pentacosane had a high %R (153%) for sample LS08003504.
worksheet
Page 6 of 54

5/5/2025 Connecticut Department of Energy and Environmental Protection 16



CASE NARRATIVE REPORT CONTINUED

Volatile Organic Compounds - Method 8260

The laboratory control sample (LCS) for batch 45165 exceeded control limits for percent recovery
(%R) for 1,1,2,2-tetrachloroethane (60%).

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003511M had
several VOCs outside the acceptance limits for %R and or relative percent difference (RPD).
Inorganic Metals - Method 6010

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003513 had
cadmium recovered outside the acceptance limits for %R. A %R of 50.91 was reported for the
spike and a %R of 56.47 for the spike duplicate.

The method blank associated with batch 45066 had zinc detected at a concentration that was

above the reporting limit. All samples associated with the method blank that have detections for
these metals have been flagged with a “B.”

The LCS for prep batch 5797 exceeded control limits for cadmium (57.47%) and copper (60.93%).

ETPH - Extractable Total Petroleum Hydrocarbons

The surrogate n-pentacosane had a high %R (153%) for sample LS08003504.




DQA Worksheet

Sample # Locatio Parameter Non- Clean-up Comments
niD conformance Criteria




Blank SAMPLE NUMBER, ANALYSIS BATCH AND PREP BATCH

ASSOCIATION
Non-Conformance
Report #: 08R-2469.0 Report Date: 5/5/2022
Analysis Method: ETPH
Lab # Client ID # Analysis Batch # Prep Batch #
LS08003504 MW-1 45137 5801
LS08003505 MW-2 45137 5801
° i I LS08003506 MW-3 45137 5801
Blank was aSSOCIated Wlth LS08003508 MW-5 45137 5801
Batch # 45066 LS08003509 MW-6 45137 5801
LS08003511 MW-8 45137 5801

[Analysis Method: SW-846 60100]

* Applies to samples MW-1m

Lab # Client ID # Analysis Batch # Prep Batch #

through MW-6m, but not 508003512 MW-Tm \ 5795
— LS08003513 MW-2m 5795

MW-7m LS08003514 MW-3m 5795
LS08003515 MW-4m 5795

LS08003516 MW-5m 5795

LS08003517 MW-6m 5795

[S08003518 MW-7m 5797

Page 44 of 54
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QC REPORT Blank

Report #: 08R-2469.0 Report Date: 5/5/2022 N o n -
Blanks

Conformance
QC Analysis Blank Low : - Analysis Prep
Number Test Name Batch# Result %Rec RPD Limit High Limit Date Batch # Method C o nt i n u e d
Blank Mercury 45044 ND 0.0002 mg/L 4/22/2022 5794 SW-846 7470A
Blank Arsenic 45046 ND 0.004 mg/L 4/22/2022 5795 SW-846 7010
Blank Lead 45060 ND 0.01 mg/L 4/23/2022 5795 SW-846 7010
Blank Barium 45066 ND 0.005 mg/L 4/23/2022 5795 SW-846 6010D
Blank Cadmium 45066 ND 0.005 mg/L 4/23/2022 5795 SW-846 6010D
Blank Chromium, Total 45066 ND 0.01 mg/L 4/23/2022 5795 SW-846 6010D
Blank Copper 45066 ND 0.01 mg/L 4/23/2022 5795 SW-846 6010D
Blank Lead 45066 ND 0.01 mg/L 4/23/2022 5795 SW-846 6010D
Blank Nickel 45066 ND 0.005 mg/L 4/23/2022 5795 SW-846 6010D
Blank Selenium 45066 ND 0.01 mg/L 4/23/2022 5795 SW-846 6010D
Rlank Silyer 45066 ND 0008 mo/l 4/23/2022 5705 SW.8246 60100

[ Blank Zinc 45066  0.01" 0.01 mg/L 4/23/2022 5795 SW-846 60103
Blank Lead 45072 ND 0.005 mg/L 4/24/2022 5797 SW-846 6010D
Blank Barium 45085 ND 0.02 mg/L 4/24/2022 5797 SW-846 6010D
Blank Cadmium 45085 ND 0.002 mg/L 4/24/2022 5797 SW-846 6010D
Blank Chromium, Total 45085 ND 0.005 mg/L 4/24/2022 5797 SW-846 6010D
Blank Copper 45085 ND 0.005 mg/L 4/24/2022 5797 SW-846 6010D
Blank Lead 45085 ND 0.01 mg/L 4/24/2022 5797 SW-846 6010D
Blank Nickel 45085 ND 0.01 mg/L 4/24/2022 5797 SW-846 6010D
Blank Selenium 45085 ND 0.01 mg/L 4/24/2022 5797 SW-846 6010D
Blank Silver 45085 ND 0.005 mg/L 4/24/2022 5797 SW-846 6010D
Blank Zinc 45085 ND 0.01 mg/L 4/24/2022 5797 SW-846 6010D
Blank Antimony 45091 ND 0.006 mg/L 4/24/2022 5797 SW-846 7010
Blank Beryllium 45091 ND 0.001 mg/L 4/24/2022 5797 SW-846 7010
Blank Cadmium 45091 ND 0.002 mg/L 4/24/2022 5797 SW-846 6010D
Blank Calcium 45091 ND 0.2 mg/L 4/24/2022 5797 SW-846 7010
Blank Chromium, Total 45091 ND 0.005 mg/L 4/24/2022 5797 SW-846 7010
Blank Copper 45091 ND 0.005 mg/L 4/24/2022 5797 SW-846 7010

SN —— Page 31 of 54
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DQA Worksheet

Sample # | Lab ID Location | Parameter Non- %R or Sample Clean-up Comments
ID conformance Blank Conc Result Criteria

= - - Zinc Method Blank Batch 45066
. 0.01 mg/L GWPC =5
MW-1m  LS08003512 MW-1m Zinc Method Blank i blank ND <0.01 L
MW-2m  LS08003513 MW-2m Zhe | e s | D0 et ADEE | G =
in blank mg/L
. 0.01 mg/L ND <0.01 GWPC =5
MW-3m  LS08003514 MW-3m Zinc Method Blank i blank el
Sample result <10x of
. 0.01 mg/L GWPC =5 the blank conc.
MW-4m  LS08003515 MW-4m Zinc Method Blank 0 blank 0.029 d Potential artifact from
blank*
. 0.01 mg/L ND <0.01 GWPC =5
MW-5m  LS08003516 MW-5m Zinc Method Blank i blank L
_ Sample result >10x of
MW-6m  LS08003517 MW-6m Zinc  Method Blank %(gl;gk/ L 0.180 gg/TC =% the blank conc.

Confirmed detection.

*Zinc is a common laboratory contaminant — assess concentration reported in sample compared to criteria
Consider if there is historical data indicating Zinc as a constituent of concern

Connecticut Department of Energy and Environmental Protection 5/5/2025 21



CASE NARRATIVE REPORT CONTINUED

Volatile Organic Compounds - Method 8260

The laboratory control sample (LCS) for batch 45165 exceeded control limits for percent recovery
(%R) for 1,1,2,2-tetrachloroethane (60%).

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003511M had
several VOCs outside the acceptance limits for %R and or relative percent difference (RPD).
Inorganic Metals - Method 6010

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003513 had
cadmium recovered outside the acceptance limits for %R. A %R of 50.91 was reported for the
spike and a %R of 56.47 for the spike duplicate.

The method blank associated with batch 45066 had zinc detected at a concentration that was

above the reporting limit. All samples associated with the method blank that have detections for
these metals have been flagged with a “B.”

ETPH - Extractable Total Petroleum Hydrocarbons

The surrogate n-pentacosane had a high %R (153%) for sample LS08003504.




LCS NOI1- SAMPLE NUMBER, ANALYSIS BATCH AND PREP BATCH
Conformance ASSOCIATION

Report #: 08R-2469.0 Report Date: 5/5/2022

Analysis Method: ETPH

i : Lab # Client ID # Analysis Batch # Prep Batch #
LCS associated with Batch L S08003504 e o on
# 5797 recovered below LS08003505 MW-2 45137 5801
. . LS08003506 MW-3 45137 5801
RCP acceptance criteria LS08003508 MW-5 45137 5801
LS08003509 MW-6 45137 5801
LS080035M1 MW-8 45137 5801

[Analysis Method: SW-846 GOIODJ

. Lab # Client ID # Analysis Batch # Prep Batch #
Only applies to MW-7m LS08003512 MW-1m 45066 5795
based on Prep Batch # 5797 LS08003513 MW-2m 45066 5795
LS08003514 MW-3m 45066 5795
LS08003515 MW-4m 45066 5795
LS08003516 MW-5m 45066 5795
LS08003517 MW-6m 45066 5795
(LS08003518 MW-7m 45085

Page 44 of 54
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LCS Non-Conformance Continued

[Laboratory Control Samples]

Blank . High Analysis Pre

QC Number Test Name Batch # Result % Rec RPD Low Limit Lirﬁit Datey Batzh 4 Method
LCS Mercury 45044 102.98 85- 115% 4/22/2022 5794 SW-846 7470A
LCS Arsenic 45046 102.3 85- 115% 4/22/2022 5795 SW-846 7010
LCS Lead, SPLP 45060 96.45 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Barium 45066 95.85 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Cadmium 45066 96.73 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Chromium, Total 45066 98.4 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Copper 45066 100.83 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Lead 45066 96.45 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Nickel 45066 98.3 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Selenium 45066 99.2 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Silver 45066 97.87 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Zinc 45066 102.6 85- 115% 4/23/2022 5795 SW-846 6010D
LCS Lead 45072 107.28 85- 115% 4/24/2022 5797 SW-846 6010D
LCS Barium 45085 102.1 85- 115% 4/24/2022 5797 SW-846 6010D

[ LCS Cadmium 45085 57.47* 85- 115% 4/24/2022 5797 SW-846 6010D ]
LCS Chromium, Total 45085 99.15 85- 115% 4/24/2022 57 -

[ LCS Copper 45085 60.93* 85- 115% 4/24/2022 5797 SW-846 6010D |

Page 34 of 54
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DQA Worksheet

Sample # Location Parameter Non- Clean-up Comments
ID conformance Criteria




CASE NARRATIVE REPORT CONTINUED

Volatile Organic Compounds - Method 8260

The laboratory control sample (LCS) for batch 45165 exceeded control limits for percent recovery
(%R) for 1,1,2,2-tetrachloroethane (60%).

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003511M had
several VOCs outside the acceptance limits for %R and or relative percent difference (RPD).

Inorganic Metals - Method 6010

The matrix spike/matrix spike duplicate (MS/MSD) associated with sample LS08003513 had
cadmium recovered outside the acceptance limits for %R. A %R of 50.91 was reported for the
spike and a %R of 56.47 for the spike duplicate.

The method blank associated with batch 45066 had zinc detected at a concentration that was
above the reporting limit. All samples associated with the method blank that have detections for
these metals have been flagged with a “B.”

The LCS for prep batch 5797 exceeded control limits for cadmium (57.47%) and copper (60.93%).

ETPH - Extractable Total Petroleum Hydrocarbons

The surrogate n-pentacosane had a high %R (153%) for sample LS08003504.
e |

Wi 3 o
\ —3




SAMPLE NUMBER, ANALYSIS BATCH AND PREP BATCH

Surrogate ASSOCIATION
N on- C o) nfO rmance Report #: 08R-2469.0 Report Date: 5/5/2022
[Analysis Method: ETPH ]

o Lab # Client ID # Analysis Batch # Prep Batch #
Check the sam|_ole (£S08003504 ] MW-1_] 45137 5801
number, analysis batch, L.S08003505 MW-2 45137 5801

LS08003506 MW-3 45137 5801

and prep batch LS08003508 MW-5 45137 5801
iati LS08003509 MW-6 45137 5801
association page LS08003511 MW-8 45137 5801

Analysis Method: SW-846 6010D
e Look at Lab # e L

LS08003504 to find the Lab # Client ID # Analysis Batch # Prep Batch #
: LS08003512 MW-1m 45066 5795
corresponding LS08003513 MW-2m 45066 5795
LS08003514 MW-3m 45066 5795
groundwater sample ID LS08003515 MW-4m 45066 5795
e Associated with MW-1 LS08003516 MW-5m 45066 5795
LS08003517 MW-6m 45066 5795
LS08003518 MW-7m 45085 5797

Analysis Method: SW-846 7010

Page 44 of 54 Lab # Client ID # Analysis Batch # Prep Batch #
LS08003512 MW-1m 45051 5795
LS08003513 MW-2m 45051 5795

Connecticut Department of Energy and Environmental Protection 5/5/2025 27



Surrogate Non-Conformance Continued

[ Surrogates ]
Batch Blank Low High Analysis Prep

QC Number Test Name # Result % Rec RPD Limit  Limit Date Batch # Method

[ LS08003504R  n-Pentacosane 45137 153 50- 150% 4/27/2022 ETPH ]
LSO8003505R n-Pentacosane 45137 17.2 50- 150% 4/27/2022 ETPH
LS08003506R n-Pentacosane 45137 107.6 50- 150% 4/27/2022 ETPH
LS08003508R n-Pentacosane 45137 17.8 50- 150% 4/27/2022 ETPH
LSO8003509R n-Pentacosane 45137 137.2 50- 150% 4/27/2022 ETPH
LS08003511R n-Pentacosane 45137 119.4 50- 150% 4/27/2022 ETPH

 Change of pace! Surrogates are sample-specific

* Only reflect on the sample specified in the narrative, not the entire
batch

Page 40 of 54
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DQA Worksheet

Sample # | Lab ID Location Parameter Non- Sample | Clean-up Comments
ID conformance Result Criteria
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Reviewing Laboratory
Analytical Data

* Check reporting limits (RLS)
* Scan the RL column in the lab report

e Are they less than clean-up criteria and/or
less than noted RL on Chain of Custody?

 Were there any detections reported
above the RLs?

e Check dilution factor (Dil) column to
see if dilution performed
* Dilutions increase the RLs

* If a dilution increases the RL > criteria
data may be unusable

« May want to ask lab if there was a matrix
issue

Connecticut Department of Energy and Environmental Protection

Analysis Method: SW-846 8260D

LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506

LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506
LS08003506

Test

Acetone

Acrylonitrile

Benzene
Bromobenzene
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Bromodichloromethane
Bromoform
Bromomethane

Methyl ethyl ketone
Carbon disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
1,2-Chlorotoluene
1.4-Chlorotoluene
Dibromochloromethane

1,2-Dibromo-3-chloropropane
(DBCP)

Ethylene Dibromide (EDB)
Ribromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

Pages 8 through 30

Result = Units

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

5/5/2025

Hg/L
pg/L
Hg/L
pg/L
pg/L
Hg/L
pg/L
pg/L
ug/L
Hg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
Hg/L
pg/L
pg/L
pg/L
Hg/L

Hg/L
Hg/L
ug/L
ug/L
Hg/L
ug/L
Hg/L
ug/L

Dil

- ok wmh omd wmd emb omd emh wnd d wd el ek wh d wd ek b wh b b

30

RL

10.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
2.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5



Analytical Qualifiers

* Qualifiers are indicated with letters/symbols next to a sample result
° e-g.’ “B”, “*n’ “J"’ etC.

« NOTE! Only report concentrations >RL, “J” flags shouldn’t be reported to DEEP,

unless reporting TICs

- “B” flags are used for qualifying results with contamination in blank

Analysis Method: SW-846 6010D

LS08003515
LS08003515
LS08003515
LS08003515
LS08003515

LS08003515
LS08003515
LS08003515
LS08003515

Test

Cadmium
Lead
Barium
Selenium
Chromium,
Total
Copper
Nickel
Silver

Zinc

Connecticut Department of Energy and Environmental Protection

Result Units
ND mg/L
ND mg/L

0.020 mg/L
ND mg/L
ND mg/L

0.007 mg/L

0.0037 mg/L
ND mg/L

0.029B mg/

Prep By:

Dil

— — — — —

— — — —

is

RL

0.002
0.010
0.010
0.010
0.005

0.005
0.010
0.005
0.010

Prep Date: 4/21/2022

Prep Batch: 5795

Analyst

M
M
M
M
M

M
M
M
M

Analysis
Date
4/23/2022
4/23/2022
4/23/2022
4/23/2022
4/23/2022

4/23/2022
4/23/2022
4/23/2022
4/23/2022

Batch #

45066
45066
45066
45066
45066

45066
45066
45066
45066

5/5/2025
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Review Sample

Results

5/5/2025

* Check analytes reported for each
sample

* Do they match the analytes requested on

the Chain of Custody?

» Partial list of RCP metals was requested on
Chain of Custody, i.e., RCRA 8, Cu, Ni, and Zn

+ 8260 requested

* We've already noted that MW-4 & -7 were not
analyzed for ETPH as requested

* Analytes requested on Chain of
Custody cover the identified
Constituents of Concern

« Scenario, page 2 of 54

* RLs reported < GWPC ,

Connecticut Department of Energy and Environmental Protection —



* Includes data for...
 Method blanks
* Field blanks
« Laboratory Control Samples
* Surrogates

Reviewing the - Matrix spikes

Laboratory QC « Spike & Lab duplicates

Report * etc.

» Check any samples marked with
“MS/MSD” on Chain of Custody have
results in this section of the report '

/

s

5/5/2025 Connecticut Department of Energy and Environmental Protection — 33




Final DQA
Worksheet

« Page 49 of 54

%Recovery or

Location Method Blank Relative Percent Clean-up Criteria
Lab ID # ID# Parameter Non-Conformance Contamination Difference Bias Results (GWPC) Comments
ETPH ISurrogate: n-Pentacosang 153 high 290 pg/L 250 pg/L
LS08003504 MW-1
1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
LS08003505 MW-2 1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
LS08003506 MW-3 1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
LS08003507 MW-4
ETPH No result reported
LS08003508 MW-5 1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
LS08003509 MW-6 1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
LS08003510 MW-7
ETPH No result reported
1,1,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 pg/L RCP poorly performing compound
1,1-dichloroethylene MS/MSD 34.85 non-directional| ND<0.5 pg/L 7 pg/L
2-hexanone MS/MSD 54.6 non-directional| ND<1.0 pg/L 35 pg/L RCP poorly performing compound
Acetone MS/MSD 35.73 non-directional| ND<10.0 pg/L 700 pg/L RCP poorly performing compound
Acrylonitrile MS/MSD 41.92 non-directional| ND<0.5 pg/L 0.5 pg/L
LS08003511 MW-8 cis-1,2-dichloroethylene MS/MSD 131.51/134.15 high ND<0.5 pg/L 70 pug/L
Dichlorodifluoromethane MS/MSD 24.95 non-directional| ND<0.5 pg/L 350 pg/L RCP poorly performing compound
ITetrachloroethylene MS/MSD 68.49/69.06 low ND<0.5 pg/L 5pg/L
[Toluene MS/MSD 21.64 non-directional| ND<0.5 pg/L 1,000 pg/L
[Trans-1,2-dichloroethylene MS/MSD 21.58 non-directional| ND<0.5 pg/L 100 pg/L
[Trichloroethylene MS/MSD 62.08/62.45 low ND<0.5 pg/L 5 pg/L




Final DQA
Worksheet

Relative
%Recovery or Percent Clean-up Criteria
LabID # |Location ID#| Parameter Non-Conformance Method Blank Contamination Difference Bias Results (GWPC) Comments
LS08003512 MW-1m Zinc Method Blank Contamination 001 “.“g“ ND<0.010 mg/L 5 mg/L ICommon laboratory contaminant
detected in blank
. L 0.01 mg/L ICommon laboratory contaminant
Zinc Method Blank Contamination detected in blank ND<0.010 mg/L 5mg/L
LS08003513 MW-2m
Cadmium MS/MSD 56.47 / 50.91 low 0.004 mg/L 0.005 mg/L
LS08003514 | MW-3m  |zinc Method Blank Contamination 0.01mg/L ND<0.010 mg/L 5 mg/L (Common laboratory contaminant
detected in blank
LS08003515 MW-4m Zinc Method Blank Contamination 0.01 ”7g“ 0.029 mg/L 5mg/L (Common laboratory contaminant
detected in blank
LS08003516 | MW-5m [zinc Method Blank Contamination 0.01mg/L ND<0.010 mg/L 5 mg/L (Common laboratory contaminant
detected in blank
LS08003517 MW-6m Zinc Method Blank Contamination 0.01 ”7g“ 0.18 mg/L 5mg/L (Common laboratary contaminant
detected in blank
Cadmium LCS 57.47 low 0.005 mg/L 0.005 mg/L LCS not reanalyzed by laboratory
LS08003518 MW-7m
Copper LCS 60.93 low 0.047 mg/L 1.3 mg/L LCS not reanalyzed by laboratory




Step 2: DUE

Determining Data Usability
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Beginning the DUE Process
N\

\

Tools to Help DUE Worksheet

DQA Worksheet &/or summary tables Page 1 - briefly summarize DQA non-
DUE worksheets conformances

Page 2 - Attach a summary statement explaining
how non-conformances affect usability on the
specific project
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Case Study 1 - Summary of Detected Results and QAQC Deficiencies

Samples
Constituent RSR MWw-1 MwW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8
Detected GWPC MW-1m MW-2m MW-3m MW-4m MW-5m MW-6m MW-7m
ETPH 250 pg/L 290 pg/L* No result No result
cis-1,2-Dichloroethylene 70 pg/L 88 pug/L® 66 pg/L " 76 pgil ~ 6lpg/l”
Tricholoethylene Sug/L 4.4 ug/L' 1.5pg/L’ 40pug/L'’ 26 ug/L’
Toluene 1.000 pg/L 0.6 pg/L
Barium 1 mg/L 0.011 mg/L 0.023 mg/L 0.017 mg/L 0.020 mg/L 0.011 mg/L 0.037 mg/L
Cadmium 0.005 mg/L 0,004 mg/L 0.004 mg/L’ | 0.005mg/L -~
Nickel 0.1 mg/L 0.037 mg/L
Zinc 5mg/L 0.029 mg/L~ 018 mg/L*
Copper 1.3 mg/L 0.045 mg/L 0.047 mg/ *

QAQC Deficiency:

' Low bias for MS/MSD

2 Method Blank contamination

3 LCS low bias

“ Surrogate high bias

* MS/MSD high bias

Potential usability issues highlighted in red

. Ano_ther example of how to further condense the information collected
DQA Summary during the DQA

* Use for comparing samples with reported detections against parameters
Ta ble with deficiencies noted

* Page 50 of 54
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Combining DQA
and DUE
Information

« Case Study 1 DQA Worksheet
* Page 49 of 54

« Can add more columns to worksheet with
DUE considerations to help compare all
information in one location

%Recovery or Relative Clean-up
Location Method Blank Percent Criteria
Lab ID # 1D# Parameter Non-Conformance | Contamination | Difference Bias Results (GWPC) Comments DUE Considerations

ETPH Surrogate: n- 153 high 290 pg/L 250 pg/L Result exceeds GWPC, usability depends upon subsequent
LS08003504| MW-1 Pentacosane results

1,1,2,2-tetrachloroethane Lcs 60 low ND<0Spg/l | 0Sugl [T PeoTyPerforming tﬁgsgﬁjést'-sztmep‘fi’g - possibly usable depending on
LS08003505| MW-2 [1,1,2,2-tetrachloroethane Lcs 60 low ND<0.5 pg/L 0.5 g/l Sgn':;’o"uﬁ:éy performing Is_l?gsgsjéstl_saatmep\fi/:; - possibly usable depending on
LS08003506| MWw-3  [1.1,2,2-tetrachloroethane Lcs 60 low ND<0.5 pg/L 0.5 ug/L Sgn':rfoouor:éy performing 'S-Sg"sglfjést'-sztmep‘fi’g - possibly usable depending on

111,2,2-tetrachloroethane LCS 60 low ND<0.5 pg/L 05 pg/l RCP poorcliy performing llLow bias, RL at GWPC - possibly usable depending on
LS08003507 MW-4 lcompoun subsequent sampling

ETPH No result reported ETPH analysis not performed
1508003508 MW-5  [1,1,2,2-tetrachloroethane Lcs 60 low ND<0.5 pg/L 0.5 ug/L Sgn':rfoouor:éy performing Is-ngs:i;jésthztmGp\fi/rg - possibly usable depending on
LS08003509| MW-6  [i1,2,2-tetrachloroethane Lcs 60 low ND<0.5 pg/L 0.5 pg/L Sgn':;’o"uﬁ:éy performing Is_l?gsgfjér?tl_saatmep\fi/:; - possibly usable depending on

11,2, 2-tetrachloroethane LCS 60 low ND<0.5 pg/L 0.5 ug/L RCP poorcljy performing fllLow bias, RL at GWPC - possibly usable depending on
LS08003510 MW-7 lcompoun subsequent sampling

ETPH No result reported ETPH analysis not performed

5/5/2025
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DUE Worksheet: DQA Non-Conformance Summary

AppENDIX |-2]
DATA UsABILITY EVALUATION WORKSHEET

Project Name: _KRRG Plating
L y: _JGB

Sample Delivery Group:
Sample Delivery Group
Date Samples C: 4172022
Reviewer: _Geqrdil a Forge

Describe the intended use of the data: First round of gi itoring to determine if diation was
flect 1 i ith GA ind Water Protecti i ;

Nonconformance

DQA Review El its Briefly Summarize DQA Nonconformances

Laboratory Report Inspection

Chain of Custody Evaluation

Sample Result Evaluation

Sample Preservation and Holding Time
Evaluation

Blank Evaluation

Laboratory Control Samples and Laboratory
Control Sample Duplicates

Surrogates

Site Specific Matrix Spikes and Matrix Spike
Duplicates

Tentatively Identified Compounds

Other QC data

Page 51 of 54
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DUE Worksheet: DQA Non-Conformance Summary

ApPENDIX |-2 (CONTINUED)
DaTa UsasiLmy EvALuATION WORKSHEET

Provide a Y ibing how the ytical data set relied upon is of adequate quality
and of sufficient i and itivity for the i ded . Questions for the EP to
consider during the DUE mclude bm are not nmneu to, the following, please see the text of this guidance
for additional information:

How will the analytical data be used:
Will the analytical results be used to determine compliance with RSR criteria?

* Will be analytical results be used to determine a release has accurred?

+  Will remediation be conducted?

* Has remediation been conducted?

*  Are the results going fo be used to guide further mvestlgallon"

* Are the results going to be used to guide further di ludil itored natural att
of groundwater)?

* Evaluate seasonal variability, or h geneity in an i tal sample?

I.abora(ory QC Information
Are significant QC vari ported?
* Are the identified QC nonconformances related to results for substances that are reported as
“ND," and the reporting limits are significantly less than RSR criteria?

* Are the nonconformances related to poorty performing pounds that are not ts of
concern?
s Arethe f related sub that are not tituents of ?

* s the reported bias high or low? For cases with low bias, are the results well below applicable
RSR criteria or are they close to applicable RSR criteria?
s How do the nonconformances effect “NDs" and reported concentrations?

* Were the DQOs precision, accuracy, rep i 1 ility, p and
sensitivity met?
* Are all critical samples usable for the intended purpose(s)?

* Does sample hor ity or ity effect the repi i of the 7
CSM
* Doany Iytical QC n create si data gaps in the Conceptual Site
Model?
* Evaluate the entire body of information (type, amount and quallty daia) avallabFe for the specific
area/release for which the data are p to any newer

data corroborate the older results and whether nom sets of data are consmenl with the CSM.

* Consider the risk of being wrong based on nisk fo potential receptors and the risk to human health
and the environment.

* Consider the source of data (e.g., whether the data were generated by the EP’s own firm or some
other firm, the EP’s own mve!vemenl with |hc prolccl melhod of collection for the samples, and
reporting hods by other firms/l. g g the data). Perform a critical review of
these data to evaluate its reliability.

* Consider any other site-specific factors.

PRF RCP DATA - See section 4.5 of this quidance document for information to consider.

Page 52 of 54

How will the data be used?

o Compliance monitoring

L Did excavation activities successfully
remediate release to groundwater?

0 Do groundwater concentrations >GWPC?

O Are detections indicative more remediation
IS necessary?

Laboratory QC information
Data quality objectives
Conceptual site model
Multiple lines of evidence

4



Determining Usability of VOC Data

1,1,2,2-tetrachloroethane in LCS indicates low bias

« Applies to all project samples in the same batch

« Reported sample results for 1,1,2,2-tetrachloroethane were “ND”
- RL=GWPC

« Conclusion: actual concentrations may not be “ND” and may be > GWPC

TCE in MS/MSD indicates low bias in sample MW-8

« Applies to all project samples

- MW-1, -3, & -6 had reportable concentrations close to GWPC
« Conclusion: actual concentrations could be >GWPC

Additional sampling will be conducted during compliance monitoring

which will further evaluate these issues

Connecticut Department of Energy and Environmental Protection 5/5/2025 42



Determining Usability of Metals Data

Cadmium in MS/MSD indicates low bias in sample MW-2m

» Applies to all project samples
* MW-2m, -6m, & -7m had reportable concentrations close to GWPC
+ Conclusion: actual concentrations could be >~GWPC

Cadmium & Copper in LCS indicates low bias

« Applies to all project samples in the same batch

+ MW-7m was the only project sample in the batch

+ MW-7m had a reportable concentration close to GWPC
+ Conclusion: actual concentration could be >GWPC

Zinc found in method blank

« Applies to samples analyzed in the same batch
+ “ND” in most samples
« Reported in 2 samples, but <<GWPC
+ 1 sample-Zinc in sample was <10x the blank concentration
« Conclusion: detection likely result of blank contamination
+ 1sample-Zinc in sample was >10x the blank concentration
+ Conclusion: confirmed detection in sample
« Contact the lab prior to next sampling event to attempt to resolve issue for next time

Additional sampling will be conducted during compliance monitoring which will further evaluate these

issues




Determining Usability of ETPH Data

Surrogate in one sample indicated high bias

« ETPH concentration in sample >GWPC
« Conclusion: bias has no effect on usability

Results missing for MW-4 & MW-7

« Samples broken during transit
« Conclusion: Compliance monitoring will begin at next sampling event

Connecticut Department of Energy and Environmental Protection 5/5/2025 44



Determining Usability for Other Non-Conformances

Non-conformances indicating low bias noted for other constituents

« Reported sample concentrations << GWPC
- Conclusion: no effect on usability

Connecticut Department of Energy and Environmental Protection 5/5/2025 45



Example of DQA & DUE Text for the Report

Case Study #1

Example DQA and DUE Text for the Report

Summarizes Groungiwater samples collected from 7 wells at KRRG Platipg were submitted to a state-certified
analytical laboratory for analysis using Reasonable Confidence Protocols (RCPs) to evaluate
purpose of whether remediation of a release of process waste from an in-ground wastewater treatment sump
sample was effective and whether compliance with the Ground Water Protection Criteria (GWPC) could be
collection and demonstrated once four quarterly rounds of groundwater samples had been collected. This
sampling event represented the first round of groundwater monitoring. A data quality assessment

general DQA (DQA) and data usability evaluation (DUE) were performed in accordance with guidance published
results the Department of Energy and Environmental Protection (DEEP).
Page 53-54 Results of the DQA indicated that, in general, the analytical data are of adequate quality for the

intended purpose. However, ETPH samples from wells MW-4 and MW-7 were not analyzed, as the
containers were broken in transit to the laboratory; subsequent sampling is necessary at these
wells to begin monitoring for ETPH. QA/QC issues are summarized in the DQA worksheet included in
Appendix X of this report. The primary QA/QC issues identified during the DQA are summarized
below.

5/5/2025 Connecticut Department of Energy and Environmental Protection 46



Example of DQA & DUE Text for the Report

« Zinc was detected in the method blank (0.01 mg/L). Zinc was detected in MW-4 and MW-6,
the remaining samples were ND. Per the EPA National Functional Guidelines for Inorganic
Superfund Methods Data Review, the reported sample concentrations are compared to 10x
the blank concentration to assess if the samples are truly detected or possibly biased by the
blank concentration. The reported zinc concentration in MW-4 (0.029 mg/L) was less than 10
times the reported blank concentration. Therefore, it is likely the detection in MW-4 is biased
high. However, the reported concentration in MW-6 (0.18 mg/L) was greater than 10 times
the reported blank concentration. Therefore, the reported concentration is a confirmed
detection in MW-6. Additional sampling will be conducted during compliance monitoring
which will further evaluate these issues.

« Analytical results for Matrix Spikes and Matrix Spike Duplicates (MS/MSDs) indicate a
potential low bias for cadmium in the results for groundwater samples. The reported

Non-conformances analytical results for cadmium are close to the GWPC for groundwater from wells MW-2,
. o MW-6, and MW-7. Therefore, the reported concentrations for cadmium may actually be
identified and greater than the GWPC.

summarized « The result for the surrogate compound for ETPH indicates a potential high bias for sample

MW-1. Reported concentrations for ETPH are above the GWPC for that sample therefore
there is no effect on the usability of the data.

Page 53-54 e The LCS for 1,1,2,2-tetrachloroethane indicates low bias, which affects all samples. This

compound was not detected in any of the samples, but the reporting limit is at the GWPC.

GWPC.

+ Results for the MS/MSD indicate a potential low bias for TCE, which affects all samples. At
locations MW-1, MW-3, and MW-6, TCE was detected at concentrations close to the GWPC.

these locations.

« Additional QA/QC nonconformances indicating a potential low bias were noted for
constituents that were reported at concentrations well below the GWPC.

5/5/2025 Connecticut Department of Energy and Environmental Protection 47



Example of DQA & DUE Text for the Report

Results of the DQA and preliminary DUE indicated that of the issues identified above, only the
issues related to cadmium, TCE and 1,1,2,2-tetrachloroethane had the potential to affect the
usability of the data. A full DUE was performed using the results of the DQA in conjunction with the
analytical results for the groundwater samples, the comparison of those results to applicable
regulatory criteria, the entire data set for the sampling event, the conceptual site model, and the
purpose of the groundwater sampling event (first round of sampling).

Connects the The DUE indicated that analytical results could be used to conclude that cadmium, TCE, and 1,1,2,2-
results of the tetrachlorethane were present in groundwater at the identified locations despite a potential low
DQA and DUE bias associated with the results for those compounds. Results for both cadmium and TCE were
. close to the respective GWPC at specific locations, and reported results could be greater than the
with respect to respective GWPC. Results for 1,1,2,2-tetrachloroethane indicated no detection above the reporting
the usability of limit, which was at the GWPC, and therefore actual concentrations could exceed the GWPC.
the data Usability of the results for these three constituents for determining compliance with the GWPC can
only be effectively evaluated after additional sampling rounds have been conducted. If subsequent

Page 53-54 results are consistent with, or lower than, the concentrations detected during this sampling round,

and a potential low bias is not identified for those constituents at the same locations during
subsequent sampling events, the data from this first event could likely be used to demonstrate
compliance with the GWPC, despite the potential low bias identified during this sampling event.
However, such a determination would require review of the entire data set of four quarterly
sampling events in conjunction with the conceptual site model to support that conclusion.
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Now for Case Study 2...
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CASE STUDY #2

Presented by: Kevin Vanderveer
DEEP | Remediation Division




CASE STUDY #2
OBIJECTIVES

Build on the approach
and on concepts
presented in Case
Study #1

Case Study #2

:é Focus is on the DUE

Review the DQA

Complete the DUE

Document the DUE



CASE STUDY #2
SCENARIO

* Former agricultural land

o Pesticide mixing and storage in the barn area

* Proposed mixed-use development - Residential,
commercial, and recreational

* Rush project - Developer must decide ASAP
whether the project is viable based on potential
remediation costs should pesticides be present
at concentrations that pose a risk under the
proposed development scenario.

o Has there been a release of pesticides?
o Are pesticides the result of application?

o Are the concentrations of pesticides greater than
RDEC ?

> For purposes of this case study, analytical results will
be compared to RDEC only

Case Study #2



Case Study #2

Sample Collection

* Ten shallow soil samples were
collected.

* All samples were the same soil
type.

» Soil samples were analyzed by
RCP Method 8081 for pesticides.

« Samples were collected and
delivered to the laboratory on the
same day on ice.
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DATA QUALITY DECISION

The laboratory called the The client needed results
project manager: right away:
e The Endrin/DDT standard e Project manager
indicated significant instructed the laboratory
breakdown at the injection to report the results as is
port with the Endrin/DDT
e Significant RCP standard breakdown

nonconformance nonconformances.

Case Study #2



DUE STEP 1: .
ConDucCT DQA :

Case Study #2

With big data comes big responsibilities.

~Kate Crawford




DATA QUALITY ASSESSMENT — GENERAL CONSIDERATIONS

Summarize data quality issues (non-conformances)

Reminders: N
* Narratives are critical sources of information = == l e -
N .
o ldentify nonconformances not required to be . :
included in the QC data portion of the laboratory < _ 5 -
~

analytical report

» Surrogates, Spikes, Blanks > Accuracy

Q
< Q3

* Duplicates = Precision

* Reporting Limits 2 Sensitivity

Case Study #2



REVIEW OF DQA
INFORMATION
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Case Study #2

5A

7

be provided in an attached narrative. If the answer to question #1, #1A, or #1B is “No", the data package does not meet the
requirements for “Reasonable Confidence.” This form may not be altered, and all questions must be answered.

For each analytical method referenced in this laboratory report package, were all
specified QA/QC performance criteria followed, including the requirement to explain
any criteria falling outside of acceptable guidelines, as specified in the CT DEEP
method-specific Reasonable Confidence Protocol documents?

Were the method-specified preservation and holding time requirements met?

VPH and EPH Methods only: Was the VPH or EPH method conducted
without significant modifications (see respective RCPs)

Were all samples received by the laboratory in a condition consistent with that
described on the associated chain-of-custody document(s)?

Were samples received at an appropriate temperature (<6° C)?

If samples were received by the laberatory on the same day of collection and were stored and
transported to the laboratory on ice, cooler temperatures above 6°C are acceptable.

Were all QA/QC performance criteria specified in the CT DEEP Reasonable
Confidence Protocol documents achieved?

Were reporting limits / limits of quantitation specified or referenced on the chain-of-
custody?

Were these reporting limits / limits of quantitation met?

For each analytical method referenced in this laboratory report package, were
results reported for all constituents identified in the method-specific analyte lists
presented in the Reasonable Confidence Protocol documents?

Are project-specific matrix spikes and laboratory duplicates included in this data set
for applicable RCPs?

LABORATORY CERTIFICATION FORM

OYes |

RYes

OYes

EN/A

XYes

CYes

ON/A

CYes

HYes

OYes

HYes

EYes

ENo

CONo

ONo

ONo

ENo

CONo

ENo

CONo

ONo



LABORATORY NARRATIVE (P. 1)

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during
the preparation or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are
located at the back of the report.

The data presented in this report is organized by parameter (i.e. VOC, SVOC, etc.). Sample specific Qualily Control data (i.e.
Surrogate Spike Recovery) is reported at the end of the target analyte list for each individual sample, followed by the
Laboratory Batch Quality Control at the end of each parameter. If a sample was re-analyzed or re-exiracted due to a
required quality control corrective action and if both sets of data are reported, the Laboratory 1D of the re-analysis or re-
exlraction is designated with an "R" or "RE", respeclively. When muitiple Batch Quality Conlrol elements are reported (e.g.
more than one LCS), the associated samples for each element are noted in the grey shaded header line of each data table.
Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed Acceptance Criteria is bolded in
the report.

Please ses the assoclated electronic data file for a comparison of laboratory reporting limits that were achieved with the
regulatory Numerical Standards requested on the Chain of Custody.

The samples were received in accordance with the chain of custody and no significant deviations were

encountered during preparation or analysis unless otherwise noted below.

Sample Receipt
In reference to question 3: The submitted samples were not received at the appropriate temperature of four
degrees Celsius (+ or - 2 degrees Celsius). The samples were received at 9 degrees Celsius, but were

delivered on ice directly from the site,

Case Study #2



LABORATORY NARRATIVE (P. 2)

Pesticides

In reference to question 1:

The associated Degradation Standards were evaluated for 4,4'-DDT and Endrin breakdown products. The
standards were determined to be above the acceptance criteria for Endrin @ 50%; however, the standard was

within criteria for 4,4'-DDT @ 10%. The client was contacted and approved proceeding with the analysis.

In reference to question 4:

B The surrogate recoveries for samples AL1234-1 through -6 and -10 were below the method acceptance criteria for\
Decachlorobiphenyl; however, re-exiraction could not be performed due to lack of additional sample. The
results of the original analysis are reported; however, all associated compounds are considered to have a
potentially low bias. <

The surrogate recoveries for samples AL1234-7 through -9 are below the method acceptance criteria for
Decachlorobiphenyl and TCMX due to the dilutions required to quantitate the samples. Re-extraction is not

_ required; therefore, the results of the original analysis are reported. )
(1 The WO888-2/-3 LCS/LCSD recoveries associated with samples AL1234-1 through -10 were below the method N

acceptance criteria for endrin (35%/38%); however, re-extraction could not be performed due to lack of

additional sample. The results of the original analyses are reported; however, all results are considered to have

a potentially low bias for this compound. )
" The WO888-4/-5 MSIMSD recoveries associated with samples AL1234-1 through -10 were below the method N
acceptance criteria for endrin (28%/29%); however, re-extraction could not be performed due to lack of
additional sample. The results of the original analyses are reported; however, all results are considered to have
\_a potentially low bias for this compound. )
(" The WO0888-4/-5 MS/MSD RPD asscciated with samples AL1234-1 through -10 is above the method acceptance

L criteria for 4,4'-DDT. The results of the associated samples are reported.

J
(" In reference to question 5b: R

AL1234-7 through -9 were analyzed on a 20x dilution due to the elevated concentration of target compounds in

% the samples, therefore the reporting limits for several compounds exceed the Residential Direct Exposure Criteria. P,

Case Study #2



Laboratory: Acme Note 1: Bias High: reported result may be lower. RL is acceptable as reported.

Sbe: Bias Low: reported result may be higher. RL may be higher than reported
Date Samples Collected: 8/12/2022
Note 2: Matrix Spike S-1; associated samples S-1 through $-10 u

RCP Cert Form Included: Yes
Lab Case Narrative Included: Yes Note 3: Samples delivered directly from the site and on ice. Evidence of cooling. No impact to usability.
%R RESULTS RSRRDEC
|Sample ID ICOMPOUND JQC OUTLIER ColA/B RPD BIAS (mg/kg) (mg/kg) |COMMENTS PRELIMINARY DUE CONSIDERATIONS/NOTES
|sAMPLE 5-1
S-1 JAll Pesticides [Surrogate: Decachlorobiphenyl COL A/B 26/20 low [Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
S-1 JAll Pesticides [MS Surr: Decachlorobiphenyl COL A/B 24119 low [MS/MSD Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
S-1 JAll Pesticides IMSD Surr: DecachlorobiphenylCOL A/B 25/20 low [MS/MSD Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
S-1 Endrin LCS/LCSD - Endrin 35/38 low ND< 0.0037 20" LCS/LCSD - Endrin low bias Low bias endrin
S-1 Endrin [MS/MSD - Endrin 28/29 low MS/MSD Endrin low bias Low bias endrin
S-1 [Endrin [Endrin Std breakdown 50% low Endrin Breakdown Check Std > 15% low bias Endrin [Significant RCP QC variance reject Endrin NDs as NDs
[S-1 |,4'-DDT [MS/MSD - 4,4'-DDT 41 non-directional ND< 0.0037 1.87 |4,4'-DDT - high RPD MS/MSD RL<< critieria, no impact to usability
[SAMPLE S-2
|S-2 JAll Pesticides ISurrogate: Decachlorobiphenyl COL A/B 24119 low [Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
MS JAll Pesticides [MS Surr: Decachlorobiphenyl COL A/B 24119 low [MS/MSD Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
MSD JAll Pesticides IMSD Surr: DecachlorobiphenylCOL A/B 25/20 low [MS/MSD Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
[S-2 Endrin LCS/LCSD - Endrin 35/38 low 0.038 20' LCS/LCSD - Endrin low bias Low bias endrin
MS/MSD Endrin [MS/MSD - Endrin 28/29 low MS/MSD Endrin low bias Low bias endrin
|S-2 [Endrin [Endrin Std breakdown 50% low Endrin Breakdown Check Std > 15% low bias Endrin [Endrin << RDEC no impact to usability
|S-2 [Endrin aldehyde [Endrin Breakdown Products possible high 0.015 20! Endrin Breakdown Products [Endrin breakdown product from lab or from on-site? - not known.
S-2 [Endrin ketone [Endrin Breakdown Products possible high 0.012 20" Endrin Breakdown Products Endrin breakdown product from lab or from on-site? - not known.
|S-2 Dieldrin ISurrogate: Decachlorobiphenyl COL A/B 24/19 low 0.0312 0.038 Results close to criteria, surrogate low bias MS and MSD % R within acceptable criteria. No impact to usability.
MS/MSD ¥,4'-DDT [IMS/MSD - 4,4'-DDT M non-directional 1.78 1.87 Results close to criteria, non-directional bias Results may be greater than criteria due to high RPD.
[SAMPLE S-3
S-3 JAll Pesticides ISurrogate: Decachlorobiphenyl COL A/B 2117 low |Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
MS JAll Pesticides IMS Surr: Decachlorobiphenyl COL A/B 24/19 low [MS/MSD Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
MSD JAll Pesticides IMSD Surr: DecachlorobiphenylCOL A/B 25/20 low [MS/MSD Surrogate %R low for all samples Except for Endrin, all MS/MSD analytes within acceptance criteria
S-3 Endrin LCS/LCSD - Endrin 35/38 low 0.018 20 LCS/LCSD - Endrin low bias Low bias endrin
[MS/MSD Endrin [MS/MSD - Endrin 28/29 low [MS/MSD Endrin low bias Low bias endrin
S-3 [Endrin [Endrin Std breakdown 50% low Endrin Breakdown Check Std > 15% low bias Endrin [Endrin << RDEC, no impact to usability
S-3 [Dieldrin [Surrogate: Decachlorobiphenyl COL A/B 2117 low 0.0102 0.038 [Surrogate low bias [MS and MSD % R within acceptable criteria. No impact to usability
MS/MSD |4,4'-DDT [MS/MSD - 4,4'-DDT 41 non-directional 0.345 1.8" [Non-directional bias [MS/MSD % recovery within acceptable criteria, results << RDEC
S-3 [Endrin aldehyde [Endrin Breakdown Products possible high 0.007 20" Endrin Breakdown Products Endrin breakdown product from lab or from on-site?
S-3 Endrin ketone [Endrin Breakdown Products possible high 0.005 20! Endrin Breakdown Products Endrin breakdown product from lab or from on-site?
" APS Criteria

Case Study #2




Key QA/QC Issues

Endrin/DDT standard breakdown and breakdown products
Surrogate recoveries

Matrix spike (MS)/MS duplicate results

Laboratory control samples (LCS)/LCS duplicates

Elevated reporting limits

Case Study #2
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DUE STEP 2;
EVALUATE DATA .
USABILITY

Case Study #2

You can have data without information, but you can’t
have information without data.

~Daniel Keys Moran




Primary Purpose
of the DUE

Case Study #2

* Determine whether the quality of the
analytical data is suitable for the intended
purpose.

 DUE can also identify whether data may be
usable in specific, limited situations or for
specific alternative purposes.

16



Case Study #2

Data Usability Evaluation

Review issues identified in the DQA in relation to the
|ﬂ intended use of the analytical data (or an alternative
use).

and multiple lines of evidence to evaluate the effect

_ﬁ Use different types of laboratory QC data, the CSM,
B of any identified biases.

Document the thought process used to reach the
conclusions of the DQA and DUE.

17



DUE Worksheet:

ApPeENDIX |-2
DATA UsasiLmy EvALUATION WORKSHEET

Project Name: Case Study #2. LEP BETA
Laboratory: _ACM ]
Sample Delivery Group.
Sample Delivery Group Number:
Date Samples Collected:_8/05/2022

i = _William Riker

QA Non-Conformance Summary

Describe the intended use oflha data Histerical farm and associated agricultural practices. The proposed
includes resi i acfivities. The developer needs to determine as soon as
possible if conditions at the: site will requlla sufficient remediation to affect the financial viability of the proposed
development. The goal of the investigation is fo quickly determine if the surficial soil has been impacted by
long-time use of pesticides. The results will be compared to the default, numeric RDEC of the RSRs. Based on

the findings, pulluiard mutu\lty' may be evaluated after the initial ion. The p
includes activitie:

Nonconformance - N
DQA Review Elements Briefly Summarize DQA Nonconformances

Laboratory Report Inspection

Reasonable Confidence Evaluation

Chain of Custody Evaluation

‘Sample Result Evaluation

Sample Preservation and Holding Time
valuation

Blank Evaluation

Laboratory Control Samples and
Laboratery Control Sample Duplicates

Surrogates

Site Specific Matrix Spikes and Matrix
Spike Duplicates

Tentatively Identified Compounds

Other QC data

Case Study #2
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DUE Worksheet: Usability Statement Considerations

APPENDIX |-2 (CONTINUED)|
DATA UsABILITY EVALUATION WORKSHEET

Provide a summary statement describing how the analytical data set relied upen is of adequate quality and of
sufficient accuracy, precision, and sensitivity for the intended purpose. Questions for the EP to consider during
the DUE include, but are not limited to, the following, please see the text of this quidance for additional

informa

tion:

How will the analytical data be used:

Labora
.

Will the analytical results be used to determine compliance with RSR criteria?

Will be analytical results be used to determine a release has occumed?

Will remediation be conducted?

Has remediation been conducted?

Are the results going to be used to guide further investigation?

Are the results going 1o be used to guide further remediation (including monitored natural attention of
groundwater)?

Evaluate variability, or hom ity in an environmental sample?

tory QC Information

Are significant QC variances reported?

Are the identified QC nonconformances related to resulis for substances that are reported as "ND,” and
the reporting limits are significantly less than RSR criteria?

Are the nonconformances related to poorly performing compounds that are not constituents of
concem?

Are the nonconformances related substances that are not constituents of concem?

Is the reported bias high or low? For cases with low bias, are the results well below applicable RSR
criteria or are they close to applicable RSR criteria?

How do the nonconformances effect “NDs” and reported concentrations?

Were the DQOS precision, accuracy, 1 i 3 ility, 1ess and
met?

Are all critical samples usable for the intended purpose(s)?

Does sample homogeneity or heterogeneity efiect the repr i of the 7

Do any analylical @C nonconformances create significant data gaps in the Conceplual Site Model?
Evaluate the entire body of information (type, amount, and quality data) available for the specific
area/release for which the data are presumed fo be representafive. Determine whether any newer data
comoborate the older results and whether both sets of data are consistent with the CSM

Consider the risk of being wrong based on risk to potential receptors and the risk to human health and
the environment.

Consider the source of data (e.g., whether the data were generated by the EP’s own firm or some other
firm, the EP’s own involvement with the project, method of collection for the samples, and reporting
methods by other firms/laboratories generating the data). Perform a critical review of these data to
evaluate its reliability

Consider any other site-specific factors

PRE RCP DATA - See section 4.5 of this guidance decument for informaticn to consider.

Case Study #2

How will the data be used?

o Rush project - Is redevelopment feasible
L Was there a release of pesticides?
0 Do pesticides exceed the RDEC?
U Where?

Laboratory QC information
Data quality objectives
Conceptual site model
Multiple lines of evidence

19



General DUE Questions
to Consider

Data use — What is the risk of being wrong?
* Risk to potential receptors
* Financial liability

« Additional remediation/data needed after
development

How does that risk of being wrong affect your
approach to DUE?

* Overall approach should be conservative

* Lab narratives are a tool to identify potential
interpretive risks

 DQOs can help frame potential risk

* Use the CSM and multiple lines of evidence to:
* Answer critical questions
» Strengthen conclusions



mﬂE “

CSM Check-In

Case Study #2

Former agricultural field

Pesticides were applied

Mixing and storage of chemicals occurred in the vicinity of the barn
All samples were collected as shallow soil samples

All samples were the same matrix

Redevelopment to include mixed residential/commercial use
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DQA/DUE - Summary of Analytical Results

Compound s 51 s8-2 s-3 5-4 S-5 S5-6 s-7 sS-8 5-9 S-10
(mg/kg)

Endrin 0.038 0.018 0.035 0.009 3 17.8 19.8 18.7

Endrin Aldehyde [20] 0.015 0.007 0.013 6.9 7.7 7.3 | =0.00337

Endrin Ketone 0.012 0.005 0.011 5.3 59 56 3

Dieldrin 0.038 0.0312 0.0102 o.onv 0.0358 =0.069

4.4-DDT 18" 1.78 0.345 1.65 1.51 0.827 0.321 1.65

Aldrin 0.04'

Heptachlor epoxide 0.067 <]

Chlordane 0.49 3 3 362 ] 0 =0.680 33

Toxaphene 0.56 13 3 362 3 g =0.680 33

General Notes:
Units = mg/kg
S-1 Matrix Spike and Matrix Spike Duplicate within acceptance critiera for all compound except Endrin.

MS/MSD results apply to all samples, same matrix.

[20] - RDEC applies to the sum of all forms of Endrin

' Additional Polluting Substances Criteria

Case Study #2
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How Does the Data Shape
the CSM?

* Q:Is the presence of pesticides detected
in soil samples consistent with the CSM?

> Yes, detected results are consistent with the
past use of pesticides at the site.

* Q: Are these results consistent with the
preliminary CSM?

Case Study #2
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How Does the Data Shape
the CSM?

* Q:Is the presence of pesticides detected
in soil samples consistent with the CSM?

> Yes, detected results are consistent with the
past use of pesticides at the site.

* Q: Are these results consistent with the
preliminary CSM?

» Concentrations of pesticides are greatest
near the barn where storage and/or mixing of
pesticides were reported to have occurred.

» The “ND” results are at locations away from
pesticide mixing and storage areas.

Case Study #2




Usability Narrative
Preparation










DQA/DUE - Samples Affected by Non-Conformances

RDEC . : .

Compound Tt S-1 S-5 5-6 s-7 S-8 5-9 5-10
Endrin <000370 | 00092 "] <0003’ 187¢ | <000337'
Endrin Aldehyde [20] <D{)ﬂ37l} 2 =0.00355 | <0.00351 , <{}00337
Endrin Ketone <0.00370 =0.00355 | <0.00351 <0.00337
Dieldrin 0.038 <0.00370 | 0.035: =0.00351 =0.00337
4,4-DDT 18 [<000370% 7 | 165° | B | '
Aldrin 0.04" <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694" | <0.0688° | <0.0680° | <0.00337
Heptachlor epoxide 0.067 <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Chlordane 0.49 =0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 =0.0351 <0.694" <0.688" <0.680° <0.0337
Toxaphene 0.56 =0.0370 | <=0.0366 | <0.0362 | <0.0358 | <0.0355 =0.0351 <0.694° <0.688° <0.680° =0.0337
Poses: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.

Units = mg/kg

S-1 Matrix Spike and Matrix Spike Duplicate within
acceptance critiera for all compound except Endrin.
MS/MSD results apply to all samples, same matrix. SDieldrin - Surrogate low bias. MS/MSD within acceptance critiera.

[20] - RDEC applies to the sum of all forms of Endrin

9Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.
Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

° Additional Polluting Substances Criteria

Case Study #2

“Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.
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Endrin
“NDSH

Case Study #2

non-conformances on the

See yellow highlighted
DQA Summary Table.

DQA Non-Conformances

* Low bias (QC lower than acceptance
criteria)

o Surrogate, LCS/LCSD and MS/MSD and
MS/MSD surrogate.

* Endrin breakdown standard > 15%
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DQA/DUE - Endrin NDs

Compound RDEE S-1 s-2 S-3 S-4 S-5 S-6 S-7 s-8 S-9 S-10
(mg/kg)
Endrin <0.00370'| 0038°% | 0018° 0035% | 0009% | <0.003' 178° 198° 18.7% | <0.00337'
Endrin Aldehyde [20] <0.00370 | 0.015° 0.007 * 0.013% | <0.00355 | <0.00351 69° F i o i b <0.00337
Endrin Ketone <0.00370 | 0.012° 0.005 * 0.011% | <0.00355 | <0.00351 537 597 56° <0.00337
Dieldrin 0038 | <000370| 0.0312° | 00102° | 0.0117° | 0.0358 ° | <0.00351 | <0.0694" | <0.0688" | <0.0680° | <0.00337
4,4-DDT 18" |<0.00370% 1.78° 03457 165° 151%  |<0.00351%| 0827° 03217 165°% |<0.00337®
Aldrin 004" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688" | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688" | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Notes: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard = 15% low bias.
Units = mg/kg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

S-1 Matrix Spike and Matrix Spike Duplicate within

¥ Endrin breakdown products.

] . *Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.
acceptance critiera for all compound except Endrin. S ) i .
Dieldrin - Surrogate low bias. MS/MSD within acceptance critiera.

MS/MSD results apply to all Samples’ same matrix. 5DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

[20] - RDEC applies to the sum of all forms of Endrin "DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
“DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

BAldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs = RDEC.

Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

'“ Additional Polluting Substances Criteria
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Q: Endrin was reported as “ND” in samples S-1,
S-6, and S-10. Do the non-conformances

Endrin gf:(‘)‘cl:\llaDt’?’?d with Endrin affect results that
‘“ 9y :
NDs” (cont.) .

 The “ND” results do not mean that Endrin is not
present at the stated reporting limit.

> There is a significant RCP QC variance (the Endrin
breakdown standard results).

> Low bias indicated by surrogate, LCS/LCSD and
MS/MSD and MS/MSD surrogate.
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Q: Were precision, accuracy, or sensitivity
affected by these nonconformances?

End rin * Yes, accuracy and precision were affected.

“NDs” (cont.)

Q: Do the nonconformances associated with
“ND” results for Endrin for samples S-1, S-
6, and S-10 affect the CSM?

 The “ND” locations are away from pesticide mixing
and storage areas and are consistent with the
CSM.

* However, Endrin could be present, just at lower
concentrations than locations S-7, S-8, and S-9.
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Low Endrin
Detections

Case Study #2

See magenta highlighted

non-conformances on the
DQA Summary Table.

DQA Non-Conformances

* Low bias (QC lower than acceptance
criteria) for:

o Surrogate, LCS/LCSD and MS/MSD and
MS/MSD surrogate.

o Endrin breakdown standard > 15%.
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DQA/DUE - Low Endrin Detections

Compound RDEE s-1 s-2 s-3 S-4 S-5 S-6 S-7 s-8 s-9 S-10
(mg/kg)

Endrin Aldehyde [20] <0.00370 | 0.015° 0.007 * 0.013% | <0.00355 | <0.00351 69° F i ok 3 <0.00337
Endrin Ketone <0.00370 | 0.012° 0.005 ® 0.011° | <0.00355 | <0.00351 53% 593 56° <0.00337
Dieldrin 0038 | <000370| 0.0312° | 0.0102° | 0.0117° | 0.0358 ° | <0.00351 | <0.0694” | <0.0688" | <0.0680° | <0.00337
4,4-DDT 18" |<0.00370% 1.78° 03457 165° 151%  |<0.00351%| 0827° 03217 165°% |<0.00337®
Aldrin 004" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694% | <0.0688" | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337

MNotes:
'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.

<RI * *Endrin low-Level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 16%.

S-1 Matrix Spike and Matrix Spike Duplicate within 3 Endrin breakdown products.

acceptance critiera for all compound except Endrin. “Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.
MS/MSD results apply to all samples, same matrix. ®Dieldrin - Surrogate low bias. MS/MSD within acceptance critiera.
[20] - RDEC applies to the sum of all forms of Endrin 5DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
®DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

9 Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.

Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.
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Low Endrin Q: For samples S-2, S-3, S-4, and S-5 with low
Detections concentrations, do these QC non-

(cont.)

conformances affect the usability of the
results when comparing to the RDEC?

* No.

* The nonconformances will not affect usability
because these results are << RSR criteria and
unlikely to exceed RSR criteria despite the low
bias.
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See olive highlighted non-
conformances on the DQA

Summary Table.

Endrin DQA Non-Conformances
Breakdown e Endrin breakdown products Endrin

Products

Aldehyde (EA) and Endrin Ketone (EK)
were detected.

Case Study #2 37




DQA/DUE - Endrin Breakdown Products

RDEC

Compound S-1 s-2 S-3 S-4 S-5 S-6 S-7 s-8 s-9 S-10
(mg/kg)
Endrin <0.00370'| 0.038° | 00182 0035% | 00092 | <0.003' <0.00337"
Endrin Ketone <0.00370 _ <0.00355 | <0.00351 <0.00337
Dieldrin 0038 | <000370| 0.0312° | 0.0102° | 0.0117° | 0.0358 ° | <0.00351 | <0.0694” | <0.0688" | <0.0680° | <0.00337
4,4-DDT 18" |<0.00370% 1.78° 03457 165° 151%  |<0.00351%| 0827° 03217 165°% |<0.00337®
Aldrin 004" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688" | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Hoter: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg/kg

S-1 Matrix Spike and Matrix Spike Duplicate within
acceptance critiera for all compound except Endrin.

MS/MSD results apply to all samples, same matrix.
[20] - RDEC applies to the sum of all forms of Endrin

Case Study #2

2Endrin low-level detects -

low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

®Dieldrin - Surrogate low bias. MS/MSD within acceptance critiera.
°DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

£DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
¢ Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.
Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.
1% Additional Polluting Substances Criteria



Endrin

Breakdown

Products
(cont.)

Case Study #2

Q: EA and EK were detected at S-2, S-3, S-
4, S-7,S-8, and S-9. Can these data be
used to conclude that EA and EK are
present at the site?

* No.

e The Endrin breakdown standard non-
conformance indicates that the detection of
EA and EK may have been caused by

laboratory equipment in need of maintenance.

> But it also does not mean EA and EK are
NOT present.

> Additional sampling and analysis would
be necessary to evaluate the presence of
EA and EK in soil at the site.
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Case Study #2

DQA Non-Conformances

* Low bias (QC lower than acceptance
criteria) for:

o Surrogate, LCS/LCSD and MS/MSD and
MS/MSD surrogate.

o Endrin breakdown standard > 15%.
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DQA/DUE - Endrin Results Close to RDEC

[ ]
RDEC
Compound 5-1 S-2 s-3 5-4 5-5 S-6 S-7 S-8 5-9 S-10
(mg/kg)
Endrin <0.00370"'| 0.038°% 00182 0.035°2 00092 | <0.003" 178* 1984 18.7% <0.00337'
Endrin Aldehyde [20] <0.00370 | 0.015°2 0.007 @ 0.013% | <0.00355 | <0.00351 6.9° 772 7.33 <0.00337
Endrin Ketone <0.00370 | 0.012° 0.005 0.011°% | <0.00355 | <0.00351 53¢ 599 56° <0.00337
Dieldrin 0.038 <0.00370 | 0.0312°% | 0.0102°% | 0ONN7° | 0.0358° | <0.00351 | <0.0694% | <0.0688% | <0.0680° | <0.00337
4,4-DDT 18" |<0003708% 178°% 03457 165 ° 151%  |<0003518| 0.827° 03217 165°% |<0.003378
Aldrin 0.04'" | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694% | <0.0688% | <0.0680° | <0.00337
Heptachlor epoxide 0067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694% | <0.0688° | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | =0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0694° | <0.688° | =<0.680° | <0.0337
Toxaphene 056 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Notes: . ) ) ]
k Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg"llkg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

S-1 Matrix Spike and Matrix Spike Duplicate within

acceptance critiera for all compound except Endrin.

2 Endrin breakdown products.

*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

MS/MSD results apply to all samples, same matrix.
[20] - RDEC applies to the sum of all forms of Endrin

Case Study #2

SDieldrin - Surrogate low bias. MS/MSD within acceptance critiera.

®DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

®DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

¢ Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.

Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

19 Additional Polluting Substances Criteria
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Q: Is Endrin present in samples S-7, S-8,
and S-9 at concentrations greater than
RDEC?

* Very likely.

« Endrin may be present at a concentration
greater than the RDEC because of any one of,
or the cumulative effect of, multiple non-
conformances indicating a low bias in the
results.

» LCS/LCSD, MS/MSD, and Endrin
Breakdown Standard
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See blue highlighted non-
conformances on the DQA

Summary Table.

Dieldrin DQA Non-Conformances
Detections » Surrogate low bias.
Close to « MS/MSD recovery within acceptance
=1p] e criteria for Dieldrin.
o CSM reminder - all samples were the same
matrix.
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DQA/DUE - Dieldrin Detections Close to RDEC

Compound s S-1 s-2 s-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10
(mg/kg)
Endrin <0.00370'| 0.038% | 0018% | 00352 | 0009% | <0.003' 1784 19.8* 18.7% | <0.00337'
Endrin Aldehyde [20] <0.00370 | 0.015* | 0.007° | 0013 |<0.00355 | <0.00351 6973 77 7.3% <0.00337
Endrin Ketone <0.00370 | 0012 | 0005% | 0011 |<0.00355 | <0.00351 533 593 56° <0.00337
Dieldrin 0.038 | <0.00370 | 0.0312°% | 0.0102° | 00117° | 0.0358° | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
4,4-DDT 18" [<0.00370% 1.78° 0.3457 165 °© 1.51°  [<0.00351% 0827° | 03217 165° |<0.00337°
Aldrin 0.04'" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0688° | <0.680° | <0.0337
Hotes: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg/kg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

S-1 Matrix Spike and Matrix Spike Duplicate within

acceptance critiera for all compound except Endrin.
MS/MSD results apply to all samples, same matrix.

[20] - RDEC applies to the sum of all forms of Endrin

Case Study #2

* Endrin breakdown products.

*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

SDieldrin - Surrogate low bias. MS/MSD within acceptance critiera.
5DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

®DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
¢ Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.
Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

1% Additional Polluting Substances Criteria




Dieldrin
Detections

Close to
RDEC (cont.)

Case Study #2

Q: Do the reported concentrations for
Dieldrin in samples S-2 and S-5 fit into

the CSM?

* Yes. Results are consistent with the CSM.

» S-2 and S-5 are located downslope of
pesticide mixing and storage areas.

» These results are lower than those from
samples in closer proximity to mixing and
storage areas.
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Dieldrin
Detections

Close to
RDEC (cont.)

Case Study #2

Q: Dieldrin results for samples S-2 and S-5
are close to the RDEC. Can it be
concluded that the results are below
criteria?

* Yes, using multiple lines of evidence.

« Although the surrogate results may indicate a
low bias, the MS/MSD QC data were
acceptable for samples that are of the same
matrix.

» Because the MS/MSD is within acceptance
criteria for Dieldrin and the matrix is the same,
there is likely no impact to usability.

» Whereas surrogate spikes are a measure of
recovery for similar compounds, MS/MSD
spikes use the actual target compound and are
often a better measure of matrix effect when
actual sample concentrations are low.
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Dieldrin
Detections

Close to
RDEC (cont.)

Case Study #2

Q: What if... samples S-2 and S-5 were not
of the same matrix as S-1? Could it be
concluded that the results for S-2 and S-
5 are below criteria?

* No.

* The matrix spike was performed for sample
S-1. If the matrix for S-2 and S-5 are different,
the MS/MSD QC data would not be applicable.

> Low surrogate results and the lack of
MS/MSD information to provide an additional
line of evidence means the concentrations of
Dieldrin could be greater than RDEC at these
locations.
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See purple highlighted
non-conformances on the

DQA Summary Table.

4;4"DDT DQA Non-Conformances
Detections » Surrogate low bias.

Close to « MS/MSD recovery for 4,4-DDT within
RDEC acceptance criteria.
* High Relative Percent Difference (RPD)

for MS/MSD for 4,4’-DDT, indicating
non-directional bias.

o CSM reminder - all samples were the same
matrix.

Case Study #2
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DQA/DUE - 4,4’-DDT Detections Close to RDEC

Compound RDEE s-1 s-2 s-3 S-4 S-5 S-6 S-7 s-8 s-9 S-10
(mg/kg)
Endrin <0.00370'| 0038°% | 0018° 0035% | 0009°% | <0.003' 178° 198° 18.7% | <0.00337'
Endrin Aldehyde [20] <0.00370 | 0.015° 0.007 * 0.013% | <0.00355 | <0.00351 69° F i ok 3 <0.00337
Endrin Ketone <0.00370 | 0.012° 0.005 ® 0.011° | <0.00355 | <0.00351 53% 593 56° <0.00337
Dieldrin 0038 | <000370| 0.0312° | 00102° | 0.0117° | 0.0358 ° | <0.00351 | <0.0694" | <0.0688" | <0.0680° | <0.00337
4,4-DDT 18"  |<0.00370% 1.78° 0.3457 165° 151° |[<0.00351% 0827° | 03217 165° |<0.00337°
Aldrin 004" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694% | <0.0688" | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688" | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Hoter: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg/kg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

S-1 Matrix Spike and Matrix Spike Duplicate within

acceptance critiera for all compound except Endrin.
MS/MSD results apply to all samples, same matrix.

[20] - RDEC applies to the sum of all forms of Endrin

Case Study #2

* Endrin breakdown products.

*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

SDieldrin - Surrogate low bias. MS/MSD within acceptance critiera.

°DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

®DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

¢ Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.

Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

19 Additional Polluting Substances Criteria
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4,.4’-DDT
Detections

Close to
RDEC (cont.)

Case Study #2

Q: 4,4’-DDT was detected in samples S-2,
S-4, S-5, and S-9 at concentrations
close to the RDEC. Can it be concluded
the results are below criteria?

 No.

« The concentrations of 4,4’-DDT may be
greater than RDEC at these locations because
of high RPD (low precision) for the MS/MSD.

» Note: because the MS/MSD is within
acceptance criteria for 4,4’-DDT, there is no
impact to usability from the low surrogate
results.

Q: What about sample S-7?

» Results for S-7 may require further
consideration due to high RPD and reported
concentration.
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4,.4°’-DDT
Detections
<< RDEC

Case Study #2

See gray highlighted non-

conformances on the DQA
Summary Table.

DQA Non-Conformances

* Surrogate low bias.

« MS/MSD recovery for 4,4’-DDT within
acceptance criteria.

 High RPD for MS/MSD for 4,4’-DDT,
non-directional bias.
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DQA/DUE - 4,4’-DDT Detections Close to RDEC

Compound RDEE S-1 s-2 S-3 S-4 S-5 S-6 S-7 s-8 S-9 S-10
(mg/kg)
Endrin <0.00370'| 0038°% | 0018° 0035% | 0009°% | <0.003' 178° 198° 18.7% | <0.00337'
Endrin Aldehyde [20] <0.00370 | 0.015° 0.007 * 0.013% | <0.00355 | <0.00351 69° F i ok 3 <0.00337
Endrin Ketone <0.00370 | 0.012° 0.005 * 0.011% | <0.00355 | <0.00351 537 597 56° <0.00337
Dieldrin 0038 | <000370| 0.0312° | 00102° | 0.0117° | 0.0358 ° | <0.00351 | <0.0694" | <0.0688" | <0.0680° | <0.00337
4,4-DDT 18" |<0.00370% 1.78° 03457 165° 151%  |<0.00351%| 0827°% | 03217 165°% |<0.00337®
Aldrin 004" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688" | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680" | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Hoter: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg/kg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

S-1 Matrix Spike and Matrix Spike Duplicate within

acceptance critiera for all compound except Endrin.
MS/MSD results apply to all samples, same matrix.

[20] - RDEC applies to the sum of all forms of Endrin

Case Study #2

* Endrin breakdown products.
*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

SDieldrin - Surrogate low bias. MS/MSD within acceptance critiera.

) ®DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

7DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
“DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

? Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.

Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

19 Additional Polluting Substances Criteria
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4,.4°’-DDT
Detections
<< RDEC

(cont.)

Case Study #2

Q: 4,4’-DDT was detected at concentrations
well below the RDEC in samples S-3 and
S-8. Can it be concluded the results are
actually below criteria?

* Yes.

« Because these results are << RSR criteria and
unlikely to exceed RSR criteria despite the
high RPD (low precision).

> Note: because the MS/MSD is within
acceptance criteria for 4,4’-DDT, there is no
impact to usability from the low surrogate
results.
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4,4’-DDT
“NDSH

Case Study #2

See red highlighted non-

conformances on the DQA
Summary Table.

DQA Non-Conformances

» Surrogate low

« MS/MSD recovery for 4,4’-DDT within
acceptance criteria.

 High RPD for MS/MSD for 4,4’-DDT,
non-directional bias
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DQA/DUE - 4,4’-DDT Detections Close to RDEC

RDEC
Compound (me/kg) S-1 s-2 S-3 S-4 S-5 S-6 S-7 sS-8 S-9 S-10
Endrin <0.00370'[ 0.038% | 0.018% | 0035° | 0.009°% | <0.003' 1784 198 ¢ 187% | <0.00337'
Endrin Aldehyde [20] <0.00370 | 0015* | 0.007% | 0013* [<0.00355 | <0.00351 697 7.7® 7.3% | <0.00337
Endrin Ketone <0.00370 | 0.012® | 0005% | 0.011* |<0.00355 | <0.00351 533 593 56° <0.00337
Dieldrin 0.038 | <0.00370 | 0.0312° | 0.0102° | 0.0117° | 0.0358° | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
4,4-DDT 18° |S0008708 178° | o345’ | 165° | 151° |S0008518| 0827° | 03217 | 165°
Aldrin 0.04'" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Notes: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg/kg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

# Endrin breakdown products.
*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

S-1 Matrix Spike and Matrix Spike Duplicate within

acceptance critiera for all compound except Endrin.
MS/MSD results apply to all samples, same matrix.

[20] - RDEC applies to the sum of all forms of Endrin

SDieldrin - Surrogate low bias. MS/MSD within acceptance critiera.
DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

¢ Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.
Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

1% Additional Polluting Substances Criteria
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4,.4°’-DDT
Detections
<< RDEC

(cont.)

Case Study #2

Q: 4,4’-DDT was not detected in samples
S-1, S-6 and S-10. Do these non-
conformances impact the usability of the
4.4°-DDT “NDs"”?

* No.

 The Reporting Limits are << RSR criteria;
therefore, the risk of being wrong in
concluding that 4,4’-DDT is not present at
those locations is quite low.
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See green highlighted
non-conformances on the

DQA Summary Table.

Reporting DQA Non-Conformances
Limits > « Compounds with RLs greater than

RDEC RDEC:

o Aldrin

Heptachlor epoxide
Dieldrin

Chlordane
Toxaphene

O O O O
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DQA/DUE - 4,4’-DDT Detections Close to RDEC

Compound S S-1 s-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10
(mg/kg)
Endrin <0.00370'| 0.038% | 0018% | 0035° | 0.009°% | <0.003' 1784 198 * 18.7% | <0.00337'
Endrin Aldehyde [20] <0.00370 | 0015* | 0.007% | 0013* [<0.00355 | <0.00351 697 77° 733 <0.00337
Endrin Ketone <0.00370 | 0012® | 0005% | 0.011* |<0.00355 | <0.00351 533 593 56° <0.00337
Dieldrin 0.038 | <0.00370 | 0.0312° | 0.0102° | 0.0117° | 0.0358° | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
4,4-DDT 18" [<0.00370% 1.78° 0.3457 165 ° 1.51°  [<0.00351% 0827° | 03217 165° |<0.00337°
Aldrin 0.04'" |<0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Heptachlor epoxide | 0.067 | <0.00370 | <0.00366 | <0.00362 | <0.00358 | <0.00355 | <0.00351 | <0.0694° | <0.0688° | <0.0680° | <0.00337
Chlordane 0.49 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Toxaphene 0.56 <0.0370 | <0.0366 | <0.0362 | <0.0358 | <0.0355 | <0.0351 | <0.694° | <0.688° | <0.680° | <0.0337
Hotes: 'Endrin NDs - low bias : surrogate, LCS/LCSD & MS/MSD and MS/MSD surrogate. Endrin breakdown check standard > 15% low bias.
Units = mg/kg 2Endrin low-level detects - low bias: surrogate, LCS/LCSD, MS/MSD and MS and MSD. Endrin breakdown check standard > 15%.

S-1 Matrix Spike and Matrix Spike Duplicate within
acceptance critiera for all compound except Endrin.

# Endrin breakdown products.

*Endrin close to RDEC - surrogate low bias, diluted out. Endrin breakdown check standard > 15% extremely low bias.

] ®Dieldrin - Surrogate low bias. MS/MSD within acceptance critiera.
MS/MSD results apply to all samples, same matrix.

[20] - RDEC applies to the sum of all forms of Endrin

DDT detects close to criteria - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.
"DDT low level detects - Surrogate low bias but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

®DDT NDs - Surrogate low, but MS/MSD within acceptance criteria. High RPD for MS/MSD, non-directional bias.

¢ Aldrin, Heptachlor epoxide, Dieldrin, Chlordane and Toxaphene -- RLs > RDEC.

Also, surrogate recovery low bias, but MS/MSD within acceptance criteria. Surrogates were diluted out.

1% Additional Polluting Substances Criteria
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Q: Are concentrations of aldrin, heptachlor
epoxide, dieldrin, chlordane, and

: toxaphene present in samples S-7, S-8,

Reportlng and S-9 at concentrations greater than

Limits > the RDEC?
RDEC (cont.)  Possibly.

» Because the reporting limits are greater than
the RDEC, the data for these samples cannot
be used to conclude that these compounds
are present at concentrations less than the
RDEC.
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Case Study #2

Q: Is the quality of data generated during
the investigation sufficient for the
purpose of determining whether
pesticides are present in soil at the site?

* Yes.

* The quality of the data is sufficient to
determine that pesticides are present in soil at
the site.

* The contamination appears to be distributed in
a manner consistent with the CSM (historical
farming activities and use of pesticides with
storage and/or mixing of pesticides near the
barn).
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Q: Is the quality of data generated during
the investigation sufficient to determine
if pesticides are present solely as the
result of application?

* No.

* The pesticides around the barn are likely due
to arelease.

« We don’t have enough data points to say
whether the pesticides downslope of the barn
are the result of releases at the barn or
consistent with application.
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Case Study #2

Q: Can the data be used to conclude that
pesticides are not present at
concentrations greater than the RDEC?

* In some cases, yes.

» ...when results for specific pesticides that are
biased low are well below RDEC.

> ...when NDs are associated with reporting limits
that are well below RDEC.

* |n some cases, no.

» ...when reported results are close to RDEC at
several sample location, and the results are
biased low.

In these instances, it would be prudent to
consider that the actual concentrations may
exceed the RDEC at several locations.
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Endrin may be present at concentrations greater than
the RDEC at sampling locations S-7, S-8, and S-9.

CSM
Data
Gaps
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4,.4’-DDT may be present at concentrations greater
than the RDEC at S-2, S-4, S-5, and S-9 (and possibly
S-7).

CSM

Data

Gaps \/

 Endrin in S-7 and S-9 already requires additional
evaluation.

¢ S-2,S-4, and S-5 require further evaluation
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Reporting Limits are greater than RDEC for aldrin,
heptachlor epoxide, chlorodane, toxaphene and dieldrin (S-
7, S-8, and S-9). These analytes may be present in soil at
concentrations below the stated reporting limits but still

CSM above the RDEC.
Data
Gaps

v/

« Endrin at those locations already requires further

evaluation.
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Endrin aldehyde and endrin ketone may or may not be
present in samples S-2, S-3, S-4, S-7, S-8, and S-9.

csM
Data \/

Gaps

 The reported concentrations in S-2, S-3, and S-4 are
well below RDEC.

 Endrinin S-7, S-8, and S-9 already requires additional
evaluation.
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DUE STEP 3:
DOCUMENT .
DQA/DUE °

Case Study #2

Passion provides purpose, but data drives decisions.

~Andy Dunn




DUE Worksheet: Part 2 - Usability by Compound

DATA UsaBILITY EVALUATION WORKSHEET - PART 2
Case STuDY 2 - DATA USABILITY SUMMARY STATEMENT

The foll isa y that ibes how the ytical data set relied s of ade
quality and of sufficient Y and itivity for the purpose.
The d purpose of tha in T is to provide information to a potential buyer of a former agricul tural

property with respect to the potential presence of pesticides on the proparty and the potential remedial costs
that might be associated with developing the property for residential use. This would include assessing
whesher,or not remediation would be necessary to meet Residential Direct Exposure Criteria identified in the
RSRs.

Dieldnin Samples
(5-2.5-3. S-4, and 5-5)

Dieldrin was dotected in samples 5-2.5-3, S-4, and S-5. The surrogate percent recovery is low for all samples
To evaluate usability, multiple lines of QC information can be used. The other QC information that can be
ovaluated are the LCS, LCSD. MS and MSD. The percent recoveries of the LCS, LCSD. MS, and MSD for the
Dieldrin are within RCP acceptance limits. The data are usable to determine that a release of Dieldrin occurred
and that the concentrations are less than the RDEC

Data Usability Evaluation by Compound

Endrin

The laboratory Endrin/DDT breakdown standard indicated that significant broakdown of Endrin occurred at
the injoction port. In addition, both the LCS/LCSD and MS/MSD peorcent recoverios for Endrin were outside
RCP acceptance limits. All af the sample results are biased low for Endrin

. an Ni {f npls L 10}

Endrin was reported as "ND" in samples S-1, 5-6. and S-10. As indicated in the DQA/DUE guidance,
whan the lab Endrin standard breakdown is greater than 15% (in this case it is 50%). ND results cannot
be used to determing that Endrin was not present in the sample at the reporting limit achieved for
such samples. Therefore, Endrin may be present in samples S-1. S-6, and S-7.

. n Y ntrations (Samy 4

The DQA/DUE guidance also indicates that “if the detected concentration or RL for which the result is
reported as ND are significantly below the RSR criteria, the bias indicated by the QC information has
limited impact on usability of the data.” Becoause these results are well below the RDEC, these results
are usable to determine that a release of Endrin occurred. These results are usable for comparison to
the RDEC. i.e. the reported Endrin concentrations are much lower than the RDEC.

. 1n Doty s Noar B 1t Z )]

Endrin was reported in samples S-7, S-8, and S-9 at concentrations close to the RDEC. In this case,
th low bias must be considerad because the actual concentration of Endrin may be greater than the
RDEC. The values are usable to determing that a release of Endrin occurred but are not usable to
conclude that the levels are less than the RDEC. Using judg the envir
professional could appropriately conclude that the concentrations prasent at the site might be higher
than the RDEC. The locations with the highest concentrations ara consistent with the CSM because
they are near documented pesticide mixing and storage locations (the barn),

4,4’- DDT

The relative percent differonce for the MS/MSD is greater than RCP acceptance criteria. The high RPD
indicates a lack of sample and raises regarding ropr The only QC
nonconformance for these samples is the high relative percent difference for the MS/MSD. The
environmental professional must consider representativeness of the sample results in relation to the CSM.

. 44 L cts (Sample: L Q 10)

4.4'. DDT was reported as “ND" in samples S-1. 5-6, and 5-10. Because the RL is quite low compared
1o the RDEC and the high RPD is indicative of non-directional bias. the data are usable to conclude
that evidence of a release of 4.4°- DDT was not found in these samples. The RL was significantly less
than the RDEC, therefore the data are usable to compare to RDEC, Le.. concentrations of 4.4'- DDT are
less than the RDEC.

s 44" DDT Detects i 't frat i Z }

4,4- DDT was detected in samples 5-3 and S-8 at concentrations well below the RDEC and at a
concentration somewhat below the RDEC in sample S-7. The data are usable to determine that a
release of 4,4"- DDT occurred at locations S-3, S-7, 5-8, and that the concentrations are less than the
RDEC at locations S-3and S-8. Concluding that the concentration at location S-7 is below the RDEC
requires further consideration

. 44 T {1 R (Sa E) yA o

4.4'- DDT was reported in samples S 2 5-4, 55, and 5-9 at concentrations close to the RDEC. In this
casa. the high RPD for the MS/MSD must be considered because the actual concentrations of 44"
DDT at ona or more locations may be greater than the RDEC. The values are usable to determine that
arolease of 4,4"- DDT occurred but are not usable to conclude that the concentrations at any of those
locations are less than the RDEC. Using professional judgment, it would be appropriate to conclude
that the concentrations could be greater than the RDEC at one or more of the sampled locations or at
other locations in the vicinity. Determining whather the reported concentration for sample S-7 is
sufficiently below the RDEC 10 support o conclusion that the actual concentration doos not exceod
the RDEC requires further consideration, including the amount that the RPD is outside the acceptance
critarion and the reported concentration in the sample, as well as the CSM. In this case, other data
will drive decision-making (... high concentrations for Endrin).

Endrin Aldehyde and Endrin Ketone
(Samples S-2.5-3.5-4,5-7,5-8.and S-9)

These compounds are reported in samples S-2. 53, 5.4, 5-7.5-8, 5-9. but it is not known if they are present
due to Endrin breakdown at the injection port or if they are present in soil on the site. The data are not usable
to determine wbethar, or.001 those compounds are present at the site, but even if thoy were present he
site, the reported concentrations are low enough that one can conclude that the concentrations at the site do
not exceed the RDEC.

Aldrin, Heptachlor Epoxide, Dieldrin, Chlorodane, and Toxaphene
(Samples S-7.5-8, and §-9)

Because the Endrin concentrations in samples 5.7, S-8, and S-9 were high (above the highest concentration
used to develop the calibration curve), aliquots of these samples were diluted jn grsler 1g get the results within
the calibration curve. The surrogates were diluted out. and the RLs were raised in accordance with elevated
dilution factor. The RLs for Aldnin, Heptachlor Epoxide, Dieldrin, Chlordane, and Toxaphene for samples S-7,
S-8, and S-9 are greater than the RDEC and cannot be used 1o determine compliance with the RDEC. These
results can be used to determine that Aldrin, Heptachlor Epoxide, Dieldrin, Chlordane, and Toxaphene were
not present at the elevated RLs that wera achieved but could be present below those concentrations.

Case Study #2




DUE Worksheet: Part 2
Summary Statement

The following is a summary statement that describes how
the analytical data set relied upon is of adequate quality
and of sufficient accuracy, precision, and sensitivity for the
intended purpose.

The intended purpose of the investigation is to provide
information to a potential buyer of a former agricultural
property with respect to the potential presence of pesticides
on the property and the potential remedial costs that might be
associated with developing the property for residential use.
This would include assessing whether or not remediation
would be necessary to meet Residential Direct Exposure
Criteria identified in the RSRs.

Case Study #2




DUE Worksheet: Part 2
Endrin Narrative e

The laboratory Endrin/DDT breakdown standard indicated that significant breakdown of Endrin occurred at the injection port. In addition, both the
LCS/LCSD and MS/MSD percent recoveries for Endrin were outside RCP acceptance limits. All of the sample results are biased low for Endrin.

e Endrin Non-Detects (Samples S-1, S-6, and S-10)

Endrin was reported as “ND” in samples S-1, S-6, and S-10. As indicated in the DQA/DUE guidance, when the lab Endrin standard breakdown is
greater than 15% (in this case it is 50%), ND results cannot be used to determine that Endrin was not present in the sample at the reporting limit
achieved for such samples. Therefore, Endrin may be present in samples S-1, S-6, and S-7.

e Endrin Detections at Lower Concentrations (Samples S-2, S-3, S-4, and S-5)

The DQA/DUE guidance also indicates that “if the detected concentration or RL for which the result is reported as ND are significantly below the
RSR criteria, the bias indicated by the QC information has limited impact on usability of the data.” Because these results are well below the RDEC,
these results are usable to determine that a release of Endrin occurred. These results are usable for comparison to the RDEC, i.e., the reported
Endrin concentrations are much lower than the RDEC.

e Endrin Detections Near RDEC (Samples S-7, S-8, and S-9)

Endrin was reported in samples S-7, S-8, and S-9 at concentrations close to the RDEC. The locations with the highest concentrations are
consistent with the CSM because they are near documented pesticide mixing and storage locations (the barn). In this case, the low bias must be
considered because the actual concentration of Endrin may be greater than the RDEC. The values are usable to determine that a release of Endrin
occurred but are not usable to conclude that the levels are less than the RDEC. Using professional judgment, the environmental professional could
appropriately conclude that the concentrations present at the site might be higher than the RDEC.

Case Study #2 70



DUE Worksheet: Part 2
4,4’-DDT Narrative '

The relative percent difference for the MS/MSD is greater than RCP acceptance criteria. The high RPD indicates a lack of sample homogeneity and
raises questions regarding representativeness. The only QC nonconformance for these samples is the high relative percent difference for the
MS/MSD. The environmental professional must consider representativeness of the sample results in relation to the CSM.

e 4,4’- DDT Non-Detects (Samples S-1, S-6, and S-10)

4.4’- DDT was reported as “ND” in samples S-1, S-6, and S-10. Because the RL is quite low compared to the RDEC and the high RPD is indicative of
non-directional bias, the data are usable to conclude that evidence of a release of 4,4’- DDT was not found in these samples. The RL was
significantly less than the RDEC, therefore the data are usable to compare to RDEC, i.e., concentrations of 4,4’- DDT are less than the RDEC.

e 4.,4'- DDT Detections at Lower Concentrations (Samples S-3, S-7, and S-8)

4,4’- DDT was detected in samples S-3 and S-8 at concentrations well below the RDEC and at a concentration somewhat below the RDEC in
sample S-7. The data are usable to determine that a release of 4,4’- DDT occurred at locations S-3, S-7, S-8, and that the concentrations are less
than the RDEC at locations S-3 and S-8. Concluding that the concentration at location S-7 is below the RDEC requires further consideration.

e 4,4'- DDT Detections Near RDEC (Samples S-2, S-4, S-5, S-7, and S-9)

4,4’- DDT was reported in samples S-2, S-4, S-5, and S-9 at concentrations close to the RDEC. In this case, the high RPD for the MS/MSD must be
considered because the actual concentrations of 4,4’- DDT at one or more locations may be greater than the RDEC. The values are usable to
determine that a release of 4,4'- DDT occurred but are not usable to conclude that the concentrations at any of those locations are less than the
RDEC. Using professional judgment, it would be appropriate to conclude that the concentrations could be greater than the RDEC at one or more of
the sampled locations or at other locations in the vicinity. Determining whether the reported concentration for sample S-7 is sufficiently below the
RDEC to support a conclusion that the actual concentration does not exceed the RDEC requires further consideration. In this case, Endrin will drive
decision-making.
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DUE Worksheet: Combined DQA/DUE/Data Gap

<

Organize information in a
way that will help you
make decisions.

Make key decision points

obvious.

Sample
Atfnctad [ Afackad Identified Issue Potential Bias Result Resolution
Samples | Parameters
(mg/kg)
LCS/LCSD, MS/MSD, and MS/MSD
Endrin surrogate below acceptance criteria. Endrin | Low ND<0.00370 i -
No f u f
S-1 braakacwe standard 5 15%. lo(:v urther action. RL sufficiently
, Surrogate recovery low. MS/MSD recovery L ’
4,4'-DDT acceptable, but RPD was high. Non-directional | ND<0.00370
LCS/LCSD, MS/MSD, and MS/MSD
Endrin surrogate below acceptance criteria. Endrin | Low 0.038 No further action. Total endrin
DrscNdsStandaed s 159, concentrations well below RDEC
Endrin aldehyde Endrin breakdown products detected. Possible high 0.015 =
s-2 Endrin Ketone Possible equipment maintenance issue. & 0.012
. . Surrogate recovery low, but MS/MSD QC - ; No further action based on
Dieldrin wara scceptable. Bias unlikely 0.0312 MS/MSD.
4.4-DDT Surrogate recovery low. MSIMSD recovery Non-d¥actiaial 178 Detection near RDEC; possible
acceptable, but RPD was high. exceedance.
LCS/LCSD, MS/MSD, and MS/MSD
Endrin surrogate below acceptance criteria. Endrin | Low 0.018 No further action. Total endrin
Breskaown standerc > 15%. concentrations well below RDEC
Endrin aldehyde Endrin breakdown products detected. Possible high 0.007 ! W :
S-3 Endrin Ketone Possible equipment maintenance issue. ' & 0.005
Dieldrin Surrogate recovery low, but MS/MSD QC Bias unlikely 0.0102 No further action. Detection well
were acceptable. below RDEC.
Surrogate recovery low. MS/MSD recovery . ) No further action. Detection well
4'- Non- £
A4=aDT acceptable, but RPD was high. - Rl Q50 below RDEC.
LCS/LCSD, MS/MSD, and MS/MSD
Endrin surrogate below acceptance criteria. Endrin | Low 0.035 No further action. Total endrin
breakdown standard > 1596, oncentrations well below RDEC
Endrin aldehyde Endrin breakdown products detected. ————— 0013 | °© ! w ‘
S-4 Endrin Ketone Possible equipment maintenance issue. g 0.011
Dieldrin Surrogate recovery low, but MS/MSD QC Bias unlikely 0.0117 No further action. Detections well
were acceptable. below RDEC.
4.4'-DDT Surrogate recovery low. MSIMSD recovery Non-directionsl 1.65 Detection near RDEC; possible
acceptable, but RPD was high. exceedance.
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DUE Worksheet: Combined DQA/DUE/Data Gap

Sample
Affected | Affected
Samnies | Puramatars Identified Issue Potential Bias Result Resolution
(mg/kg)
LCS/LCSD, MS/MSD, and MS/MSD . .
g = g No further action. Detection well
Endrin surrogate below acceptance criteria. Endrin | Low 0.009 below RDEC
breakdown standard > 15%. )
S-5 i . Surrogate recovery low, but MS/MSD QC i ¢ No further action based on
Dieldrin were scceptabls. Bias unlikely 0.0358 MS/MSD.
4.4-DDT Surrogate recovery low. MsfMSD recovery Nah-dirsational 151 Detection near RDEC; possible
acceptable, but RPD was high. exceedance.
LCS/LCSD, MS/MSD, and MS/MSD
Endrin surrogate below acceptance criteria. Endrin | Low ND<0.003 . -
S-6 bruakeowt standasds 15%. lr;l:‘::vturther action. RL sufficiently
4.4"-DDT Surrogate recovery low. M‘S/MSD recovery Non-directional | ND<0.00351
acceptable, but RPD was high.
LCS/LCSD, MS/MSD, and MS/MSD
Endrin surrogate below acceptance criteria. Endrin | Extremely low 17.8
breakdown standard > 15%. Total endrin likely > RDEC.
Endrin aldehyde Endrin breakdown products detected. Possible high 6.9
Endrin Ketone Possible equipment maintenance issue. 8 5.3
Surrogate recovery low. MS/MSD recove R e
s-7 4,4'-DDT & JOOAS ™| Non-directional 0.827 evaluation to demonstrate
acceptable, but RPD was high. / :
compliance with RDEC.
Aldrin
Heptachlor epoxide RL > RDEC. Cannot determine if these
Dieldrin Surrogate recovery low. MS/MSD within RL > RDEC ND substances were released at
Chlordane acceptance criteria. Surrogates diluted out. concentrations > RDEC.
Toxaphene
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Endrin (Sum) = 17.8 -30.18
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Dieldrin RL > RDEC
Others RL > RDEC

S-8

Endrin (Sum) = 19.8 -33.1

DDT = 0.321

General topographic
slope direction

S-9

Endrin (Sum) = 18.7 -31.6
DDT = 1.65

Dieldrin RL > RDEC
Others RL> RDEC

Dieldrin RL> RDEC S"2
Others RL> RDEC

S-5

Endrin (Sum) = 0.038 -0.065
DDT = 1.78
Dieldrin = 0.0312

Endrin (Sum) =0.009 - 0.009
DDT = 1.51
Dieldrin= 0.0358

Pesticides not detected
Pesticides detected < RDEC

Pesticides detected > RDEC

S-3

Endrin (Sum) = 0.018 -0.03
DDT = 0.345
Dieldrin = 0.0102

Farm Road
S-4
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The DQA/DUE guidance also indicates that “if the detectad concentration or RL for which the result is
reported as ND are significantly below the RSR criteris, the bias indicated by the QC information has
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Endrin was reported in samples S-7, $-8, and §-0 at concentrations close to the RDEC. In this case, the
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Example DQA/DUE Report Narrative

Case Study #2

A Data Quality Assessment (DQA) and a Data Usability Evaluation (DUE) were performed on the
data generated during the investigation of the former agricultural property that is proposed to
be redeveloped for mixed commercial/residential/recreational purposes. Ten soil samples were

collected from the site and submitted to a state-certified analytical laboratory for pesticides
using RCP Method 808i.

Intended Data Use

The investigation was conducted to determine the following:

e The degree and extent to which pesticide use resulted in residual pesticide
contamination in the soil.

e |f pesticide contamination is due to the application of pesticides or releases.
e If pesticide concentrations in soil exceed the default RDEC.

e Potential costs of remediation necessary to facilitate redevelopment for residential use.
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Example DQA/DUE Report Narrative

Data Quality Assessment

A summary of the issues identified during the DQA is provided on the DQA Worksheet included in
Appendix Q of this report. The DQA identified several QA/QC issues for constituents of concern
(COCs) at the site:

e The major issues for COCs were related to surrogate recoveries, matrix spike/matrix
spike duplicate results, laboratory control samples, laboratory control sample duplicates
that resulted in potential low biases for COCs.

e Elevated reporting limits were reported for several COCs.

e Equipment maintenance issues resulted in the breakdown of Endrin during the analytical
process.
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Example DQA/DUE Report Narrative

Data Usability Evaluation
Based on the above findings from the DQA and DUE, the quality of the analytical data is sufficient for the following:

e The data confirmed that pesticides are present in surficial soil with the highest concentrations located at the mixing and
storage areas by the barn. Lower concentrations of pesticides are present downslope, at S-2 through S-5. It could not be
determined that the pesticides were due solely to application.

e Concentrations of Endrin around the barn at S-7, S-8, and S-9 are likely due to releases associated with mixing and
storage. While there are some significant non-conformances related to the reported values, the concentrations are
expected to exceed the RDEC, and additional action should be planned to achieve compliance with the residential
criteria.

e Due to data non-conformances and elevated reporting limits for some pesticides, the following could not be determined:
o If pesticides other than Endrin exceed the RDEC in the barn area.
o If 4,4’-DDT in downslope areas represented by locations S-2, S-4, and S-5 exceed the RDEC.
Additional characterization and/or remedial actions are necessary to demonstrate compliance with the RDEC for these

parameters/locations.
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The art and science of asking questions is the source of all knowledge.

~Thomas Berger
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